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ERRATA: page 129, line 18—for ‘‘ В. australis’’ (В. minor), read В. leucantha; 

page 275, line 32—for pl. 34, read pl. 33. 
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CONTRIBUTIONS TO THE STUDY OF THE 

TRYPETHELIACEAE! 

GEORGE THOMAS JOHNSON 

Lecturer in Botany, University College, Washington University 

INTRODUCTION 

An interesting anomaly exists between the prevailing ideas 

as to the relationships of the species of pyrenocarpous lichens 

with similar species of pyrenomycetous fungi. Although few 

lichenologists have studied related fungi to any extent, most 

of them are firmly convinced that the Pyrenocarpeae are mono- 

phyletie in origin and that the so-called ‘‘lichen symbiosis"' 
has been an association of considerable age that has resulted 

in significant evolutionary modifications within the group. The 

majority of mycologists, on the other hand, although as un- 

acquainted with the details of lichen morphology as are the 

lichenologists with those of the fungi, are as firmly convinced 

that the same lichens are predominantly the result of the para- 

sitism of various algae by different species of fungi and cor- 

respondingly that the group is not a phylogenetically distinct 

unit. 

* A revision of a portion of a thesis submitted in partial fulfillment of the require- 

ments for the degree of doctor of philosophy in the Henry Shaw School of Botany 

of Washington University. 

Issued February 29, 1940. 

ANN. Mo. Вот. GARD., Vol. 27, 1940. (1) 
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A preliminary survey of the families of pyrenocarpous 

lichens indicated that a study of the Trypetheliaceae should 

help to clarify the issue outlined above as well as increase our 

knowledge of the detailed morphology of lichens. This — " 

is almost universally recognized by lichen systematists and 

they have differentiated it from other families chiefly in that 

„the perithecia are borne embedded in а stroma.” Th 
bers of the family are often compared with the stromoid 

nomycetes where similar structures are said to exist, an 

greatest argument among lichenologists for the retent 

analogous to it in the fungi. This latter fact suggestec * 7 

one logical approach to the study of the relation of lichens реч 

the fungi would be to examine the manner of development o 

the Trypetheliaceae and to compare this with that of the stro- 

moid members of the Pyrenomycetes. Such an investigation, 

which has not hitherto been attempted, is reported in this 

paper. The results obtained do not fulfill all the predictions 

of those who have failed to base their observations upon de- 

velopmental studies, and contributions are recorded to the 

detailed development of members of the Trypetheliaceae, their 

microscopic morphology in relation to their taxonomic treat- 

ment, and their probable evolutionary development. 

HISTORICAL Review 

The Trypetheliaceae is a relatively ancient lichen family, 

its demarcation from other groups being suggested by Esch- 

weiler as early as 1824. Tuckerman (1872), Müller-Argau 

(1885), Zahlbruckner ('03—'07, 26), Smith (’21), Malme (24), 

Fink (735), and Keissler (737) are systematists whose similar 

treatment indicates its almost universal acceptance. In its 

earlier stages the family included genera now assigned to other 

families, as Arthonia, Glyphis, Chiodecton, and Astrothelium. 

Miiller-Argau, in 1885, delimited it to its generally accepted 

present form, embracing the genera Melanotheca, Trypethe- 

lium, Tomasellia, Laurera, and Bottaria. Since that time the 
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Trypetheliaceae have been considered as differentiated from 
other lichens by the following combination of characters: asci 
borne enclosed in a flask-shaped fruiting body (perithecium) ; 
perithecia united in a ‘‘stroma,’’ each perithecium erect, with 
its own apical pore; thallus crustose, containing T'rentepohlia. 
Only two lichenologists, Wainio (1890) and Watson (’29), 
have distributed such lichens among other genera or families. 

A glance at the other families of the Pyrenocarpeae imme- 

diately shows that the chief characteristic of the Trypethelia- 

ceae is the aggregation of separate perithecia into a so-called 

stroma. It is an interesting fact that the microscopic structure 

of this fundamental character of the family has never been 

accurately described. This is all the more striking when one 
carefully considers the following statement which was at- 
tached by Wainio (1890, footnote p. xxiii) to a discussion of the 
stromatie appearance of Glyphis, Chiodecton, and Trypethe- 
lium: Pour les distinguer des stromes des Champignons, 
nous nommons pseudostromes les excipula adhérents, parce 
que ces organes, aussi bien par leur structure que par leur mode 
de développement, présentent des différences importantes.’’ 

Wainio did not describe in detail the major differences that 
he insinuates are visible between the stromata of fungi and 
the structures present in the lichens cited. It is evident from 

the discussion in the text, however, that his concept of pseudo- 

stromata was somewhat loosely formulated or else was based 

upon maeroscopie resemblances for he considered that not only 

species at present assigned to the Trypetheliaceae but that 

Glyphis and Pertusaria, among others, possessed them. The 
term is perpetuated in the literature in connection with sev- 
eral families of lichens (Trypetheliaceae, Astrotheliaceae, 
Mycoporaceae, Thelotremaceae) by Miss Smith (721), but she 
merely accepted Wainio's statements as authority for doing so 
and did not describe the morphological details of the structure 
she designated in such a manner. 

In discussing the Trypetheliaceae in the first edition of 
Engler-Prantl's Die natürlichen Pflanzenfamilien, Zahl- 
bruckner (703, р. 69) made the following statements: 
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Wainio anerkennt das Stroma oder ‘‘Pseudostroma,’’ wie er es bezeichnet, 

nieht als generisches Merkmal und betrachtet demgemiiss die Gattungen der 

Trypetheliaceae als Untergattungen der analogen Genera der Pyrenulaceae. 

Zweifellos sind intermetikre Formen zwischen den gennanten beiden Familien 

sprung bedingten Parallelismus der e дайым und bei dem Umstand, 

dass die Entwickelungsgeschichte der Strom och nicht festgestellt ist, 

scheint er derzeit angezeigter zu sein, die д Flechtengenera als 

eigene Familie zu behandeln. 

The same remarks were repeated without alteration in his 

treatment of the family in the second edition of the same work 

(Zahlbruckner, '26, pp. 81-82), and in addition the following 

significant sentence was added at the end: ‘‘Diesen Vorgang 

befolgen auch die Mykologen."' 

The most recent treatment of the family is that of Keissler 

(37), who stated in this connection (р. 422): 

Das Charaeteristisehe für die vorliegende Familie ist die Ausbildung eines 

Stromas. Dieses Merkmal spielt bekanntlieh in der Mykologie bei den Pyreno- 

. myeeten für die Abgrenzung der Gruppen eine grosse Rolle. Es scheint daher 

wohl angezeigt, jene Gattungen der Flechten, welche sich dureh ein solches 

Stroma auszeiehnen, zu vereinigen und als eigene Familie abzutrennen. Anderer 

meinung ist Vainio, der nur von einem Pseudostroma sprieht, dessen Vor- 

handensein er nieht einmal als generisches Merkmal wertet, sondern die Gat- 

tungen der Trypetheliaceen als Subgenera der analogen Gattungen bei den 

Pyrenulaceen betrachtet. Dementsprechend fasst er zum Beilspiel Melanotheca 

als Subgenus von Pyrenula auf. Es lässt sich ja nicht leugnen, dass inter- 

mediiire Formen zwischen beiden Familien vorkommen. Es scheint aber doch, 

solange man iiber die Entwicklung des Stromas bei den Flechten noch nichts 

Genaueres weiss, angezeigter, dem Beispiele der Mykologen in bezug auf die 

Wertung des Stromas zu folgen und die Trypetheliaceen als eigene Familie 

aufzufassen 

The existing lack of knowledge with reference to the detailed 

development of the Trypetheliaceae has resulted in the pres- 

ent paper. It is evident that special emphasis should be placed 

on the hitherto unknown morphology of the so-called stroma. 

MATERIALS AND METHODS 

The author has had at his disposal during the course of the 

investigation numerous collections of pyrenocarpous lichens 

and some material killed and fixed in the field in Costa Rica by 
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Dr. C. W. Dodge during the summer of 1936. This has been 

supplemented by personal collections made near Lake Pont- 

chartrain, Louisiana, in the spring of 1937, and in several 

states bordering the Gulf of Mexico (particularly Mississippi 

and Florida?) during December, 1938, and January, 1939. 

Material killed and fixed in the field was subsequently em- 

bedded in paraffin (through the butyl-aleohol dehydration se- 
ries recommended by Zirkle, ’30) or in low-viscosity nitrocel- 

lulose (Koneff and Lyons, '37) ; microtome sections were cut; 
the resulting sections were stained and mounted in balsam. 
Sections 7-10 и in thickness usually proved most useful for 
observation, and Heidenhain's iron-alum haemotoxylin with a 
eounterstain of phloxine, the best staining combination. The 
slides resulting form the basis of the morphological observa- 
tions described below. 

MORPHOLOGY AND DEVELOPMENT 

The thallus of the Trypetheliaceae is very simple. It can be 
divided into three layers which may be designated as: (1) 
cortex, (2) gonidial layer, and (3) medulla—following the 
terminology applied in other groups of lichens (pl. 4, fig. 4). 
The cortex of most members of the family is very poorly de- 
veloped, consisting merely of those strands of hyphae inter- 
mingled with the bark cells that are located above the algal 
zone. Some lichenologists might object to calling the structure 
a cortex, but it is homologous with that structure and for prac- 
tieal purposes must be considered a primitive one. In some 
members of the family an amorphous erust is formed over the 
tissue which covers the algal zone. The width of the tissue 
here designated as cortical varies with the species, and it is 
convenient to have a term for it that will be useful for taxo- 
nomie reference. 'lhe gonidial layer is usually fairly thin, 
somewhat poorly developed, and at times even seems uncon- 
nected with the fruiting body of the lichen. The medulla con- 

* The author wishes to acknowledge assistance offered in the field by Dr. T. W. 
Brasfield and Mr. Severin Rapp, at Perkinston, Mississippi, and Sanford, Florida, 
respectively, during this trip. 
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sists of threads of hyphae intermingled with the bark cells that 

are located on the inside of the gonidial layer. 

In this section the life history of Melanotheca aggregata 

will be described. For other organisms only such points will 

be noted as are so similar to or so divergent from the processes 

in M. aggregata as to deserve especial comment. Microscopic 

measurements peculiar to the species are not often given, ex- 

cept that the thickness of the cortex and gonidial layer is usu- 

ally recorded. The latter structures are ‘‘lichen characters’’ 
formed by the association of the fungus and the alga. The 

degree of their development seems as indicative of the age of 

the association as the morphology of the ‘‘stroma,’’ to which 

the greatest attention is naturally directed. 

MELANOTHECA 

Melanotheca aggregata (Fée) Müll. Arg.— 

It is convenient to begin the description of the development 

of this species with the germination of the ascospore. This 

spore swells slightly and a germ-tube is usually sent out from 

one or both of the terminal cells; the central cells, however, 

frequently sprout also. Germination has been induced in vari- 

ous nutrient solutions and on bark. Growth is not vigorous 

with any of these but is relatively more so on bark where the 

germ-tubes penetrate the surface and form a mycelial network 

between the cells. The network has reached a considerable 

size with algae absent. 

Filaments of Trentepohlia are able to penetrate the bark of 

many trees and they may live as far as eight to ten cell layers 

below the surface. It makes little difference whether the alga 

or the fungus inhabits a particular area first. After they come 

in eontact a distinct vegetative thallus is formed through their 

combined growth. 

The thallus of Melanotheca aggregata is completely em- 

bedded in the periderm. The fungal component consists of 
very slender, densely interwoven, hyaline hyphae which show 
few septa. The youngest stages in the formation of the peri- 
thecium consist merely of small spherical clumps of hyphae 



1940] 
JOHNSON—TRYPETHELIACEAE 7 

located on either side of the gonidial layer some distance below 

the surface of the bark (pl. 2, fig. 1). The primordia may be- 

come as large as 12 u in diameter before visible differentia- 

tion takes place. 

Darkening of the bark above the perithecial primordium 
usually accompanies its earliest stages. The darkened area 
grows wider and deeper throughout the subsequent growth of 
the perithecium and pseudostroma as will be noted below. 

The outer hyphae of the spherical mass assume a definite 

polarity, growing toward the point which later becomes the 

apex of the perithecium, and the mass becomes more or less 

ovoid. The bark cells become more carbonaceous during this 

process, and it seems fairly evident that the fungal hyphae 
are the primary influences altering these cells. The ascogonia 
are now delimited, several being produced in each perithecium 

(pl. 2, fig. 2). Each ascogonium is composed of a spiral or 
coiled series of uninucleate cells. 

The tissue surrounding the ascogonia continues to alter the 

bark cells, and these changes, combined with the pressure 

formed by the ever-increasing mass of hyphae, give rise to 
the perithecial cavity. Expansion continues until the tip of 
the mass reaches the exterior of the bark and an ostiole is 
formed. Trichogynes sent out from the ascogonia grow up- 
ward and project in tufts through the ostiole (pl. 2, fig. 3). In 
all cases favorable for examination they appear to be com- 
posed of uninucleate cells. Though they usually extend barely 
beyond the surface they have been recorded as reaching a 
distance of 30 и above the bark. 

It should be emphasized that the perithecial cavity has been 

delimited before great differentiation of the ascogonia has 

taken place and that its actual formation is due directly to 

the altering of the bark cells and the pressure exerted on these 
cells by vegetative hyphae. It should also be noted that the 
ostiole is formed by the action of these same hyphae before 
the formation of the trichogynes (and if fusion of spermatia 
and trichogynes occurs, before any ascogenous hyphae have 
been formed). 
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Spermagonia (pycnidia) become evident at this time. They 

are exceptionally small in the material examined, being about 

10-30 u in diameter. Each spermagonium (pyenidium) con- 

tains numerous minute spermatia (pyenidiospores). Although 

these structures appear regularly enough to suggest that they 

are а component part of the lichen it is also posstble that they 

might represent a parasitie or saprophytie imperfect fungus. 

No cytological evidence for the fusion of spermatia with 

the trichogynes has been observed. The trichogynes disappear 

rapidly and the ascogonia enlarge, becoming multinucleate. 

Several of the ascogonia give rise to ascogenous hyphae, and 

at least four to eight (sometimes more) can be readily identi- 

fied within each perithecium. Branches given off by the asco- 

gonia result in the formation of a concave layer at the base 

of the perithecium (pl. 2, fig. 4). At the same time the perithe- 

cium and the perithecial cavity increase in size, primarily 

through the influence of the hyphae of the envelope upon the 

surrounding bark cells. Many of these cells lose their normal 

appearance, shrink, and become hard and carbonaceous. 

Others are probably digested as the perithecial envelope and 

its contents expand. Some, particularly those in the uppermost 

two or three cell layers, are probably sloughed off. 

It is common for several perithecia to arise in the same 

vicinity and to develop simultaneously. Each perithecium, 

however, originates deep within the substrate and develops 

independently below the surface of the bark (pl. 2, fig. 7). At 

the stage described to this point a stroma has not been formed 

and there is no indication that one will be. Each perithecium 

is bounded by a definite carbonaceous wall, although the bark 

cells above it have also become dark and carbonaceous and 
frequently extend a short distance from the cavity. The bark 

cells are in close relation with and are often completely sur- 
rounded by vegetative hyphae of the fungal component of 

the lichen. The so-called stroma then originates by the expan- 
sion of this carbonaceous tissue so as to include the walls of 
several adjacent perithecia (pl. 2, fig. 5). Individuals of this 
species produce perithecia in such great abundance that prac- 
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tically all eventually become embedded in this tissue by virtue 

of their proximity to each other. The ‘‘stroma’’ which de- 

velops in this organism is obviously composed primarily of 

bark cells and differs materially from stromata as ordinarily 

conceived in the fungi, which consist only of fungous tissue. 

Since the structure developed by this species is quite differ- 

ent from the stromata of the fungi, and particularly from that 

typical of the stromatic Sphaeriales, it is necessary to con- 

sider a question of terminology. How should the stroma-like 

pustule produced by Melanotheca aggregata be designated? 

The designation stroma cannot be applied, but the term pseudo- 

stroma (previously used by Wainio (1890) for the covering 

of the aggregate fructifications of certain genera, as Graphis, 

Pertusaria, Trypethelium, etc., which are similar externally 

but which have different microscopic morphology) might be 

used in this connection. The term pseudostroma would then 

come to have a specific meaning for the first time and would 

be defined as an aggregate of perithecia in a pustule simulat- 

ing the true stroma of the fungi, the pustule being composed 

primarily of bark cells altered by fungal hyphae. 

When Melanotheca aggregata has developed to the stage 

described one finds extensive pseudostromata composed of 
numerous perithecia (pl. 2, fig. 6). Each perithecium is a flask- 

shaped structure with a carbonaceous wall (composed of vege- 
tative hyphae in connection with bark cells) and a loosely 
arranged mass of very slender ascogenous hyphae at the base. 
Numerous branches are sent out from this basal region (the 
paraphyses). They are themselves unbranched and they com- 
pletely fill the perithecial cavity before any differing ele- 
ments are noted. The hyphae are too small to distinguish 
whether or not septa might be present, but it is evident that 
they are multinucleate throughout the course of their existence. 

After the paraphyses have filled the perithecial cavity the 
first ascus primordium can be noted. It may be distributed at 
random among the paraphyses and it usually originates near 
the center of the cavity. One cell near the tip of a hypha simply 
becomes much larger and is seen with a definitive nucleus. 
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The hypha from which this has arisen is similar to those which 

gave rise to the paraphyses—very slender, with no visible 

septa, and with several nuclei. Actual union of the nuclei has 

not been observed at this point but conditions approaching 

erozier formation are apparent, and all evidence points to 

the fact that a nuclear fusion must take place here. The young 

ascus enlarges rapidly, its nucleus increases relatively in size, 

and the cytoplasm becomes quite vacuolate. 

As the number of asci increase a more or less definite hyme- 

nium is formed, and the hyphae at the base of the perithecial 

cavity become more compact. The hyphae are so small and 

the concentration of protoplasm is so great that the heavy 

stain that is taken obscures many details. As contrasted with 

the nuclei of the ascogenous hyphae, however, the definitive 

nucleus of the ascus is plainly visible. 

Compared to asci in other members of the Trypetheliaceae 

those of Melanotheca aggregata are rather small, and the de- 

tails of nuclear division are not exceptionally clear. In spite 

of this it is certain that the fusion nucleus undergoes three suc- 

cessive divisions resulting in the formation of eight free 

nuclei. Astral rays have not been seen but cleavage planes 

are fairly evident. Eight uninucleate spores are delimited 

from the epiplasm of the ascus and the process is evidently 

similar to that described by many workers for other Asco- 

mycetes. By two subsequent mitoses, accompanied by cell-wall 

formation, a 3-septate spore, 12-18 x 5-7 y, is produced. The 

spore is brown at maturity. 

Melanotheca cruenta (Mont.) Müll. Arg.— 

This species has a thin thallus, a cortex 16-55 y, a gonidial 

layer 10-45 и, and а medulla varying in thickness. In most 

cases the medulla extends a considerable distance among the 

cells of the bark in which the plant grows—often to the extent 

of 12-16 cell layers. In some of the layers, and particularly in 

the uppermost, alteration of the bark cells from their normal 

condition is easily observed. 

Ascogonia may be produced either above or below the goni- 

dial layer. They are first seen as hyphal coils and they de- 
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velop in the same manner as those of Melanotheca aggregata 

described above. The carbonaceous wall of the perithecium 

becomes embedded in pseudostromatic tissue; it is composed 

primarily of vegetative hyphae but encloses a large number of 

altered bark cells. Such cells are not confined to the perithecial 

wall but extend in all directions, forming pseudostromata. 

Ascogenous hyphae arise in the lower portions of each peri- 

thecium and give rise to asci and paraphyses. The young ascus 

is uninucleate. Three successive nuclear divisions follow and 

eight spores are delimited. After the formation of the asco- 

spore membrane the nucleus of each spore divides to form a 

3-septate spore 20-35 и in length. 

The pseudostroma of this species may appear in varying 

shades of red, forming a striking contrast with that of Melano- 

theca aggregata which is quite black. The perithecia some- 

times stand well exposed on the surface of the bark. At other 

times they are borne entirely submerged with only an ostiole 

projecting which is so minute that it can scarcely be seen. 

Young pseudostromata are sometimes covered with cortex and 

a gonidial layer but these structures have usually been shed in 

older material. Sometimes the pseudostromata are continu- 

ous and confluent; on a different type of bark, however, pus- 

tules readily form. The elevation of the pseudostroma seems 

to depend upon the nature of its substrate. Although the 

pseudostromata of М. aggregata show great polarity of aggre- 

gation, those of М. cruenta exhibit great variations, both in 

this regard and in other characteristics, resembling the varia- 
bility of other groups of stromoid plants. 

Melanotheca arthonioides (Eschw.) Müll. Arg.— 

The cortex of this species is 5-45 р thick and contains few 

distinguishable fungal hyphae. The gonidial layer is borne in 

the bark and varies from 5-35 и in thickness. The medulla 

extends several cell layers in depth. The substrate is con- 

siderably modified by the activity of the fungal component of 

the lichen. Counts on the number and disposition of the cells 

of the bark disclose the probability that a number have been 

removed during the formation of the perithecial cavity. The 
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carbonaceous wall of the perithecium is denser than in any 

species previously discussed, but in favorable sections it can 

be ascertained that the structure is composed largely of bark 

cells (pl. 4, fig. 6). 

The perithecial initials and young perithecia undergo indi- 

vidual development, but the gradual expansion of the black- 

ened zone of the bark cells unites adjacent ones into typical 

pseudostromata. Single perithecia can sometimes be found 

but they do not often occur. The cortex and gonidial layer 

rarely seem in intimate connection with any carbonized bark 

cells. Usually the contour of the bark is not appreciably modi- 

fied by the pseudostromata, and in the specimens examined 

the perithecia were completely immersed in the substrate. The 

ascogenous hyphae, paraphyses, and the nuclear history of 

the ascus are similar to those of other species of the genus. 

Melanotheca concatervans (Nyl.) Zahlbr.— 

Macroscopically the thallus of this species appears rather 

thin, almost as though algae were lacking. Microscopic exami- 

nation reveals, however, that the cortex is 15—25 и in thickness; 

the gonidial layer 15-30 u; the medulla extending some dis- 

tance farther. The perithecial initial is located deep within 

the bark (often below the gonidial layer) ; in its earliest stages 

it consists of a few coils of deeply staining hyphae in a spheri- 

cal mass. Trichogynes have been observed; they are delimited 

slightly before the ascogenous hyphae appear. The early 

stages of the perithecial cavity are developed through the in- 

fluence of the vegetative hyphae surrounding the perithecial 

initial, but the paraphyses sent out from the young ascogenous 
hyphae are responsible for its subsequent enlargement. At 
maturity the perithecia are embedded rather deeply in the 
bark, and the fungal hyphae exert visible effects on most of 
the upper cell layers. As each perithecium develops, the zone 
of carbonized bark cells spreads toward all sides and results 
in typical pseudostromata. The details of development are 
similar to those of the three other species of Melanotheca dis- 
cussed above. 
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TRYPETHELIUM 

Trypethelium tropicum (Ach.) Müll. Arg.— 

Interesting characteristics of the gonidial layer are shown 

by the material of this species. The algae develop very deep in 

the bark of the tree upon which the lichen is growing and may 

be present whether any fungal hyphae can be distinguished 

or not. As the fungus penetrates into the periderm the outer 

bark layers are sloughed off until the cortex consists of only 

one or two layers of bark cells surrounded by fungal hyphae 

and the gonidial layer lies very near the surface. The cortex 

is then 5-20 y, the gonidial layer 10—30 и in thickness. The 

ascogonia have been found when the thallus is in this condi- 

tion. The perithecial initials are either intermingled with algal 

cells or are located just above the gonidial layer surrounded 

by cortical tissue. Trichogynes are delimited and the entire 

primordium is similar to the same structure in species of 
Melanotheca. 

After the young perithecium is formed, however, further de- 

velopment differs materially from any species of Melanotheca. 

Additional fungal hyphae are built up on the exterior of the 

ascogonial coils and a relatively large hyphal mass is pro- 

duced. The mass is brownish in young stages but soon becomes 

carbonaceous and increases in size during the growth and 

maturation of the ascogenous hyphae and asci. The structure 

formed is homologous with the perithecial walls of species of 

Melanotheca as the latter structures are interpreted in this 

paper. The perithecial walls are thus formed separately and 

above that portion of the bark in which the cortex and gonidial 
layer are located (pl. 3, fig. 3). The nearness of some of the 
perithecia to others results in a great many of them becoming 
united, but the polarity inducing this is not nearly so great as 
in Melanotheca. It would seem that little polarity exists in this 
species, since almost as many perithecia occur alone as in 
groups. 

All lichenologists have not assigned the species discussed to 
the genus Trypethelium although most modern authorities 
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have done so, justifying such disposal upon macroscopic ob- 

servation, for the masses of ‘‘united’’ perithecia are some- 

what eomparable in external appearance to the pseudostroma 

of Melanotheca (pl. 1, figs. 2 and 6). Microscopic examination 

discloses the fact that Trypethelium tropicum differs as funda- 

mentally in its morphology from Melanotheca aggregata as the 

pseudostroma of M. aggregata differs from the ‘‘stroma’’ con- 

ceived in the minds of lichenologists as characteristic of the 

Trypetheliaceae. The ‘‘stroma’’ of Trypethelium tropicum is 

not composed of coalesced vegetative tissue unconnected with 

the perithecia, nor of altered bark cells, but of coalesced peri- 

thecial walls, homologous to the perithecial wall embedded in 

the pseudostroma of species of Melanotheca. 

Trypethelium annulare (Fée) Mont.— 

The perithecial initials of T. annulare are located farther 

below the surface of the bark than in any species of the genus 

examined. The gonidial layer, 10-35 и in thickness, is often 

located eight to ten cell layers down and the ascogonia are 

borne below this layer. After the trichogynes disappear the 

ascogonia enlarge into ascogenous hyphae. Many of the bark 

cells around the young perithecium are rearranged and some- 

what altered by fungal hyphae, though they never become dark 

and carbonaceous, and the expenditure of considerable force 

is a factor in the enlargement of the perithecial cavity. The 

perithecium is usually solitary, and its development is uncon- 

nected with that of any other. A carbonaceous perithecial wall 

may be conspicuous although it is often incomplete. The peri- 

thecium is embedded in cells of the bark. Such cells are almost 

normal in appearance and the structure formed, though simi- 

lar in construction to species of Melanotheca, differs greatly in 

appearance (pl. 3, fig. 2). The extent of aggregation also dif- 

fers from that genus for here many perithecia are solitary. It 

is interesting to note, however, that when two or more peri- 
thecia do occur in close proximity the cortical and gonidial 

layers are then considerably raised and hyphal threads ex- 

tend among several loosened bark cells from one perithecium 

to the other. This does not often occur, and where possible the 
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cortex sags to its natural level before rising above the neigh- 
boring perithecium. 
Although this species has usually been considered a member 

of T'rypethelium there is really less reason for its placement 
there on the basis of our present system of classification than 
for Т. tropicum, described above. The organism is somewhat 
similar to 7. tropicum in its earlier stages of development. 
However, a great difference exists in that the perithecial initial 
of Т. tropicum is found near the surface of the bark and the 
perithecial wall stands free at maturity, whereas in 7. an- 
nulare the initials are located very deep in the bark with the 
result that the perithecia are also deeply buried. The fact that 
the perithecia are produced below the surface of the substrate 
is probably the factor that has allowed the classification of this 
species in the genus, for lichenologists looking at a specimen, 
even under magnification, might think the perithecia embedded 
in a common stroma rather than in the bark (pl. 1, fig. 1). The 
bark cells are arranged around the perithecia in a manner 
similar to the pseudostroma of M elanotheca, but there is no 
carbonized alteration of these cells and the cortex and gonidial 
layers extend conspicuously throughout the structure. The 
‘‘stroma’’ of this species is thus to be interpreted as vegeta- 
tive lichen thallus and the perithecia are to be considered as 
merely immersed in the bark. The close proximity of occa- 
sional perithecia, however, shows a tendency that perhaps 
reaches a higher development in the species next to be dis- 
cussed. 

Trypethelium pallescens Fée— 
As in T. annulare, the perithecial initials are formed un- 

usually deep among the cell layers of the bark. They are 
formed below the gonidial layer, which is 11-25 u thick, and 
covered by a cortical layer 15-45 in thickness. Perithecia 
are developed singly but considerably greater polarity of ag- 
gregation is evident than in any species of the genus discussed 
to this time. As the ascogonia develop and the perithecia ex- 
pand, they raise, but do not rupture, the upper layers of the 
bark, and the bark cells below the fourth or fifth layers become 
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loosely arranged. The perithecia develop a carbonaceous wall 

formed entirely of fungal hyphae. The top layers of bark cells 

are separated completely along the area of polarity, and the 

cells just below these layers are forced apart so that they stand 

loosely arranged in a network of fungal hyphae (pl. 3, fig. 1). 

The entire body of the perithecium is located below the surface 

of the bark, which usually contains both cortical and gonidial 

tissues, but which remains unbroken itself. 

The “‘stroma’’ of this species then consists of a raised 

pustule with cortical and gonidial layers on the upper sur- 

face, followed by a perithecial layer interspersed with a loose 

network of fungal hyphae between somewhat altered bark cells. 

This structure is quite different from anything previously de- 

seribed in this paper, and the author suggests that the term 

‘‘substroma’’ be used to refer to it. The term will be defined 

as an aggregate of perithecia in a pustule, the pustule being 

composed as much or more of fungal tissue than of bark cells, 

with whatever bark cells are present being loosely and some- 

what irregularly arranged. This structure is interpreted as 

derived from species similar to Т. annulare where at times 

transition filaments were noted between perithecia which oc- 

casionally occurred in close proximity. 

Trypethelium eluteriae Spreng.— 

In this species the cortex is 24—60 u, the gonidial layer 35-70 u 

in thickness. The perithecial initials are formed below the 

gonidial layer and the polarity of their aggregation is even 

more pronounced than in Т. pallescens; consequently the ini- 

tials are clustered in groups. As the clusters develop the mass 

formed is so great that many of the bark cells above the pri- 

mordia are sloughed off. Others become embedded in excess 

fungal hyphae in a manner similar to the bark cells in the 

substroma of Т. pallescens. In this case, however, the peri- 

thecia are so close together and so near the surface of the bark 

that few bark cells can be enclosed (pl. 4, fig. 9). 

Here, for the first time, we find a sort of ‘‘stromatic”’ struc- 

ture which must be somewhat similar to that on which the 

lichenologist’s concept of the Trypetheliaceae has been based. 
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At maturity a pustule composed primarily of interwoven hy- 
phae is developed, within which perithecia are enclosed (pl. 1, 
fig. 4). The pustule stands fairly free on the surface of the 
bark and few bark cells are embedded in it (pl. 3, fig. 4). The 
author considers this an advanced substroma in contrast to 
the primitive substroma described for Т. pallescens. His rea- 
sons for not calling it a true stromatic form will be given in 
the discussion. It is fairly easy to imagine a series of steps in 
the evolution of such a substroma, starting with the condition 
found in T. annulare, passing through Т. pallescens, and end- 
ing in Т. eluteriae. In this series the development of perithecia 
has been gradually transferred from below the bark cells to 
within a fungal matrix, the transition being due primarily to 
a gradual increase in the polarity of aggregation of perithecial 
initials. 

TOMASELLIA 

Tomasellia aciculifera (Nyl.) Müll. Arg.— 
Cortieal and gonidial layers of this species are very poorly 

developed. Filaments of T'rentepohlia do not form definite 
algal layers but occur sparsely in isolated clumps. The peri- 
thecial initials arise three or four cell layers below the surface 
of the bark. Each perithecium begins development separately, 
but many of them become joined at a later stage and typical 
pseudostromata are then formed. Only five to ten perithecia 
are embedded in each pustule, but otherwise this species is 
similar to Melanotheca in **stromatie?' morphology. The wall 
of the perithecium is incomplete and the ascogenous hyphae 
appear to arise directly upon bark cells. If the species of Pyre- 
nula, represented in pl. 4, fig. 5, were pseudostromatic, a struc- 
ture somewhat similar to that of this species would be ob- 
served. 

LAURERA 

Laurera madreporiformis (Eschw.) Riddle— 
The gonidia of this species are borne in groups a great dis- 

tance below the surface of the bark. Often a layer 5-45 и in 
thickness is formed, but the algae usually reproduce vigorously 
in clusters and relatively large assimilative areas are pro- 
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duced which push through the surface of the bark. In this 

process the top layers of bark cells are broken and the rem- 

nants sloughed off, leaving only fungal hyphae which form 

an amorphous crust representing cortical tissue. 

Perithecial initials of this species are embedded in the bark 

above the gonidial layer and consist of several ascogonial coils. 

Trichogynes have not been seen. The initials are borne in 

fairly well-defined groups and typical substromata, similar to 

those of Trypethelium eluteriae, are finally formed (pl. 1, 

fig. 3). Bark cells fill the lower half of the substroma and a few 

are also embedded in the perithecial walls (pl. 4, fig. 1). 

Laurera sanguinaria Malme— 

The development of this species is similar to that of L. 

madreporiformis except that the perithecial initials are usu- 

ally borne below the gonidial layer. The latter is only 10-25 u 

thick, and is not quite so extensive as in the preceding species. 

The substromata, however, are more widespread and are com- 

posed predominantly of fungal tissue (especially in the lower 

half of the structure). Conspicuous bark cells, arranged in 

their natural layers, however, are found above the perithecial 

walls (pl. 4, fig. 3). A typical substroma, similar to those of 
Trypethelium eluteriae and Laurera madreporiformis, is 
formed. 

BOTTARIA 

Bottaria cruentata Mill. Arg.— 

The cortex and gonidial layers of this species are relatively 
well developed, being 20-40 џ and 15-20 y thick, respectively. 
The material referred to this species is interesting because it 
shows the most striking case of alteration of bark tissue that 
I have yet seen. The perithecial initials are borne extremely 
deep in the bark and the entire altered portion of the pustule 
may extend as far as 45 cell layers below the surface. The 
structure developed is similar to the pseudostroma of Melano- 
theca and although the earliest stages in its development have 
not been found it was probably formed in a similar manner. 

Bottaria must be considered a relatively rare genus, since 
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Zahlbruckner (’22, ’31) listed only seven species. Evidence 
indicates that the material studied here might be a member of 
the Astrotheliaceae rather than the genus to which it has been 
assigned. The specimens, though, are identical with the mate- 
rial described by Miiller-Argau (1885) for that species, and 
they are considered here as the only authentic material avail- 
able for our concept of the genus. Other species have at times 
been incorporated in Bottaria, as Anthracothecium ochraceo- 
flavum and A. pyrenuloides. These species are illustrated in 
pl. 4, figs. 7 and 8, but at times aggregations of perithecia are 
found whose macroscopic appearance would simulate the con- 
dition found in Trypethelium annulare. 

CYTOLOGY 

Since cytological similarities are indicative of probable rela- 
tionships it seems desirable that the cytological phenomena in 
the asci of these lichens be compared with those described for 
analogous fungi. No similar study has been made on any 
member of the Trypetheliaceae; the Moreau's (732) observa- 
tions upon Dermatocarpon constitute our only knowledge of 
such processes among the Pyrenocarpeae. 

Division stages are rarely encountered in sections of mem- 

bers of the Trypetheliaceae made from material killed at ran- 
dom intervals. The author was fortunate, however, in securing 

material of Trypethelium annulare which was more favorable 
for study and which has yielded the observations recorded 

below. A critical analysis of chromosome numbers and mor- 
phology, with a discussion of the mechanism of spore delimita- 
tion, is reserved for what is hoped may be a more compre- 
hensive treatment at a subsequent time. The author is pri- 
marily interested in showing how closely the processes ap- 
proach those known for the fungi. 

Asci and paraphyses arise from a layer of ascogenous hy- 
phae located at the base of the perithecial cavity. The layer 
is so dense and the elements are so small that it is difficult to 
trace their course in serial sections. The outgrowths from the 
ascogenous hyphae all appear multinucleate, and in most cases 
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it is impossible to detect any differences in these nuclei. Occa- 

sionally, however, the tips of the shorter ascogenous hyphae 

appear somewhat recurved and the second nucleus is slightly 

larger than the others. It is such a short transition from 

this condition to the young ascus that the author is inclined to 

interpret the penultimate nucleus as a fusion nucleus and the 

recurved hypha as a crozier. Many transitions occur, not so 

easy to interpret, but a uninucleate ascus always results whose 

nucleus, contrasted to those of the ascogenous hyphae, is very 

distinct. The resulting definitive nucleus does not at first dif- 

fer in constituency from any of the nuclei originally present, 

but it is slightly larger. The nucleus undergoes an increase in 

size before it divides and the ascus shows a corresponding 

change. While the nucleus enlarges it becomes less dense 

and a chromatic reticulum and dark-staining nucleolus show 

clearly. Usually chromatin threads are attached to the nu- 

cleolus. Spireme threads are organized. The nuclear mem- 

brane disappears shortly after this stage and subsequent 

development remains intranuclear throughout the division. 

After the disappearance of the membrane small chromatic 

fibers attached to the nucleolus radiate into the nuclear area. 

The nucleolus disappears and the spindle develops in the same 

area in late prophase. The spindle is located in the center of 

the ascus and is much longer than in either the second or third 

division. Chromatin globules are apparent at intervals on 

the spindle fibers. Astral rays are rarely seen. 

Two nuclei reorganize completely from the first division. 

No cell wall is formed. The nuclei are much smaller than the 

definitive nucleus. The nucleolus, though smaller, is just as 

conspicuous. Numerous chromatic granules are present in the 

nuclear sap. Only a slight interval exists between the first and 

second divisions and the two nuclei divide simultaneously. 

The spindle is rather short; astral rays are not seen. 

Four nuclei, similar in size and appearance to those result- 

ing from the first division, reorganize from the second divi- 

sion. Some time seems to elapse between the second and third 

divisions, but the nuclei do not increase in size; they simulate 
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resting nuclei. A conspicuous chromatic reticulum is present 

in the nuclear sap. The four nuclei divide simultaneously. 

The spores are delimited immediately after the third divi- 

sion. Astral rays have not been correlated with this process. 

Definite cleavage planes seem evident as soon as the ascospore 

initials become distinct, and the final delimitation from the 

epiplasm of the ascus is due to their rapid development. 

By virtue of the parallel arrangement of the spindles of the 

third division the young ascospores occupy an oblique position 

in the ascus. Growth of the ascus and ascospore is at first 

very rapid but slows down considerably as the more mature 

stages are reached. The uninucleate spore initial undergoes 

mitosis, accompanied by the septation of the spore. The spore 

and the ascus increase considerably during this division and 

the bicellular spore is quite vacuolate. The membrane that 

surrounds the spore has increased in thickness and is now a 

well-defined spore-wall. A second mitotic division occurs after 

which septa are again formed. During the last division both 

the ascus and the spores have increased greatly in size; the 

latter have secreted thicker walls. Eight three-septate spores 

are always produced in each ascus. 

LICHEN AcIps 

A view frequently expressed is that the lichen acid is a 

product peculiar to the lichen thallus and one that has been 

built up by the continual association of fungus and alga over a 

long period of time. Smith stated (’21) that their occurrence 

is of particular significance because of the fact that they have 

been found only in lichens and that they have been found in 

the majority of lichens examined. 

Tests for the presence of these substances are based upon 

color reactions induced by certain chemicals. Such practice 

was first suggested by Nylander (1866, 1867) who recom- 

mended calcium hypochlorite and potassium hydroxide for 

that purpose. Both of these have been universally used since 
that time. In addition Asahina (’34) has recently proposed 
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the use of paraphenylenediamine, and this reagent is now be- 

ing widely used. 

To provide data which might have some validity in indicat- 

ing the relative abundance of lichen acids among the families 

considered in this paper the reaction of several pyrenocar- 

pous lichens with certain chemical reagents is given in table 1. 

Attention will be called to this data in the discussion below. 

TABLE I 

REACTIONS OF THE THALLI OF SOME PYRENOCARPOUS LICHENS 
WITH CHEMICAL REAGENTS 

р Calcium Potassium | p-phenylene- 
Species hypochlorite* | hydroxide diamine 

Pyrenula nitida -t - - 

4 5 laevi gata - 
Pyrenula Coryli - = - 

+ 1 

Porina chlorotica — + - 
Porina mastoidea - + 

Pseudopyrenula Papula — — is 

Clathroporina amygdalina m + А 

Arthopyrenia punctiformis — > - 

Arthopyrenia rhyponta — = = 

Anthracothecium euo tama = 
Anthracothecium pyrenuloid + 

Melanotheca cruenta — 
Melanotheca yer pes 4oides — 
Melanotheca concatervans - — 

b 
+ 

Melanotheca aggregata - + - 
+ 

Trypetheliwm eluteriae — 
Trypethelium ochroleucum — 

ypethelium tropicum 

Trypethelium annulare | + 

Tomasellia aciculifera = 

Bottaria cruentata — 

Laurera madreporiformis - 
Laurera ambigua - 
Laurera sanguinaria — +ї+ +4 + 4++1++ 

I 

* Caleium hypochlorite = saturated aqueous miona ; potassium hydroxide = 7% 
aqueous solution; p i gen e e = be У E in 5 ce. 95% alcohol. 

t+ = visible color change no r 
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SPORE GERMINATION 

The difficulty of growing lichens in artificial culture is one 

of the reasons often advanced to support the belief that they 

are so distinct physiologically as to be monophyletic in origin. 

As far as the author has been able to ascertain no attempts 

have been made to culture members of the Trypetheliaceae. 

Spore-germination tests on several members of the family 

were made in a wide range of nutrient solutions and on various 

agars, following the method reported by Wehmeyer (’23). АП 

cultures were kept in a well-lighted room at 20-25° С. Little 

difficulty was experienced in germinating spores within three 

months of the date of collection of the material although the 

percentage of germination was never high. Spores of material 

dried for more than three months failed to germinate. 

Trypethelium and Melanotheca: Spores of Trypethelium 

pallescens, Т. ochroleucum, T. annulare, T. eluteriae, T. tropi- 

cum, Melanotheca aggregata, and M. cruenta have been suc- 

cessfully germinated and (with the exception of T. ochroleu- 

cum) mycelium resulting has been grown in culture. In 

Melanotheca aggregata considerable growth on bark has taken 

place. These species possess phragmospores. The terminal 

cells are invariably the first to germinate, and this often takes 

place within forty-eight hours. Germination of the central cells 

is not uncommon, although this usually does not occur until at 

least twenty-four hours later. Young germ-tubes are non- 

septate; septation does not occur for at least one week. 

Laurera: Spores of Laurera madreporiformis and L. mega- 

sperma have been successfully germinated. Each merispore 

may give rise to a germ-tube. A rather large number of germ- 

tubes per spore may occur but three or four is the usual num- 

ber seen. When fresh material is used germination may begin 

within forty-eight hours. The germ-tubes remain non-septate 

for one or two weeks, after which time septa are formed and 

lateral branches may develop. 

Transference of germinating spores of either group to agar 

plates yields a rather slow-growing mycelium. Muriform 
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spores rarely progressed beyond the germ-tube stage. Neither 

asexual spores nor perithecia have been produced in cultural 

studies. Furthermore, the mycelium, whether allowed to re- 

main on the original medium or transferred to new substrata, 

failed to live more than six months. 

The cultural work undertaken on members of the Trypethe- 

liaceae can be summarized as follows: (1) ascospores have 

been successfully germinated in three genera and ten species; 

(2) the spores, if taken from fresh material, show a low per- 

centage of germination but produce mycelium under a vary- 

ing number of conditions; (3) phragmospores usually germi- 

nate from the terminal cells only, but germination of the cen- 

tral cells is not uncommon; (4) each merispore of a muriform 

spore is a potential germ-cell; (5) mycelial growth on agar 

cultures is exceedingly slow. 

SUBSTRATE RELATIONS 

Lichenologists who have paid particular attention to the at- 

tachment of bark-inhabiting members of the higher lichens 

(foliose and fruticose forms) have agreed that if the rhizoids 

penetrate below the surface of the bark they do not extend far 

into the periderm (Schwendener, 1860, 1863, 1868; Lotsy, 

1890). Bornet (1873) described the penetration of the fungus 

and alga of crustose forms into the periderm but did not men- 

tion their action on the substrate. According to Frank (1877), 

lichen hyphae and species of T'rentepohlia dissolve the cellu- 

lose of the periderm cells and utilize nutritive material ob- 
tained from this action. Lindau (1895) vigorously opposed 
Frank's conclusions, stating that the organisms could neither 
penetrate the periderm cells nor dissolve the cellulose avail- 
able. Fink (713) gave a general discussion of the relation of 
lichens to their substrata and made the following remarks in 
that connection (p. 148): 

It is eertain that hypophloedal lichens whieh live in the periderm for a 
ar or more outside the relation with an algal host must take nourishment 

from the periderm, though they do not dissolve suffieient material from the 
periderm walls to be detected by microscopic examination. So we must believe 
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that these plants secure nourishment from the periderm without entering the 

cells or producing appreciable diminution in walls or other effects that can 

be detected without chemical analysis. 

Bioret (?22) examined the thalline structure of bark-inhabiting 

Graphidaceae without reporting alteration of the bark cells by 

members of the group. 

It is very difficult to say what the relation of the Trypethelia- 

ceae to their substrata might be. Each species should be con- 

sidered as a specific case. Proof that food material is actually 

obtained from the bark would be best if based upon chemical 

analyses of the bark cells before and after growth of the lichen, 

but this is almost beyond technical possibilities. Overwhelm- 

ing evidence points to the fact that the lichens are not para- 

sitic on the trees, although the author has often heard Dr. С. W. 

Dodge point out that pyrenocarpous lichens on trees that had 

just been cut would soon discharge their spores. I am able to 

confirm these observations and to state further that I have 
collected good fruiting material of this family only upon liv- 

ing trees. Perhaps the moisture ordinarily present in the bark 

is a necessary factor for vegetative growth. 

Whether or not some of the plants acquire a portion of their 

food saprophytically, however, is another question. Admit- 

tedly one hesitates to make such an assertion—for a statement 

would be difficult to prove from purely anatomical considera- 

tions. Attention might be called to the fact that the bark cells 

composing the pseudostroma of species of Melanotheca are 

altered by the fungus. The alteration does not seem to be 

purely physical, but a definite carbonization, a chemical al- 
teration, also occurs. This same condition has been observed 
in Tomasellia and Bottaria. In other genera evidence is not so 
striking. Although the bark cells in the substromata of Trype- 
thelium pallescens, for example, have been separated and cer- 
tainly look as though something had happened to them, they 
are no darker or more altered than those of adjacent bark. 

If the plants should prove selective in substrate among trees 
having the same characteristic bark anatomy the fact might 
suggest preference for a certain type of food. Plants collected 
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in Mississippi and Louisiana have been studied in this regard. 

Only those species collected ten or more times, backed by her- 

barium specimens of both lichen and substrate, are reported 

here. Of the ten species of the Pyrenulaceae and Trypethelia- 

ceae which fulfill these requirements, eight have been collected 

on a single genus. Two other species have been collected on 

three genera but variations in the anatomical characteristics 

of the pseudostromata, cortex, and gonidial layer suggest that 

two or even three species might be involved in each case. More 

data covering a larger area must be accumulated, but it is 

interesting to note that preliminary study in a relatively 

limited locality indicates considerable lichen-substrate speci- 

ficity. 

The author is inclined to agree with Fink's (’13) generaliza- 

tion for certain hypophloedal lichens, as far as the Pyrenu- 

laceae and Trypetheliaceae are concerned, i.e., that some of 

these organisms must acquire a portion of their nourishment 

from their substrata. 

NOTES ON THE PYRENULACEAE 

The development of members of the Trypetheliaceae is very 

similar to that reported by Baur (’01) for Pyrenula nitida. 

Since this similarity is so great as to postulate close relation- 

ship the morphology of species classified in the Pyrenulaceae 

has been studied. In this section the author’s notes on the 

development of Pyrenula nitida will be compared with Baur’s 

description. The microscopic morphology of some other spe- 

cies of the family will be compared so that some concept of the 

degree of development of certain characters (particularly the 

gonidial layer and the extent of aggregation of the perithecia) 

may be obtained. 

Pyrenula nitida (Schrad.) Ach.— 

According to Baur ('01), the perithecial initials are first 

seen as hyphal knots located at about the same height as or 

slightly below the gonidial layer. In the material studied by 

the author they were found three and four cell layers below 
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any algae present. Baur observed that early in development, 

even before the differentiation of the ascogonia, polarity be- 

comes evident and the hyphal knot grows toward the exterior, 

the ends of the hyphae boring through the bark and reaching 

the surface. He compared these hyphae with the first paraph- 

yses of Pertusaria, Physcia, etc., and suggested that it was 

their function to clear the way toward the exterior. In material 

studied by Baur the perithecium increased in size and resulted 

in a stage in which the form and almost the size of the mature 

fructification were reached before ascogonia were delimited. 

My material confirms these statements except that the asco- 

gonia were produced in the early stages of perithecial expan- 

sion. After ascogonia, trichogynes are formed which grow 

toward the exterior and project beyond the surface of the bark. 

As was emphasized for members of the Trypetheliaceae, the 

perithecial cavity originates through the action of vegetative 

hyphae and trichogynes emerge through an ostiole before any 

ascogenous hyphae arise. The perithecial wall is not often com- 

posed of disintegrated substrate but the base of this wall is 

coalesced with dark, carbonaceous bark cells. A perithecium 

is covered by or partly immersed in the substrate, depending 

upon its state of maturity. In youth the uppermost bark cells 

cover it; later it breaks halfway through. The perithecia 

are almost spherical, 300—900 р in diameter, and sometimes are 

clustered, showing a tendency to aggregate in groups. The 

perithecial wallis complete. The development of this organism 

is so strikingly similar to members of the Trypetheliaceae as 

to be almost identieal. 

Other Species. 

In Pyrenula Сотуй Mass. the gonidia are exceptionally 

sparse; I have found them very infrequently and only in the 

neighborhood of perithecia. The gonidial layer of Pyrenula 

laevigata Arn. is very variable; often, however, it consists of 

only a single cell embedded in a mass of hyphae. The thallus of 

Arthopyrenia punctiformis Mass. is composed primarily of a 

black layer or a black scale over the surface of the bark ; gonidia 
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are rarely found and in all cases observed consist of single cells. 

In the three species listed in this paragraph the perithecia 

never show any transitions toward a pseudostromatie or sub- 

stromatic structure. 

In Anthracothecium ochraceoflavum (Nyl.) Müll. Arg. and 

A. pyrenuloides (Mont.) Müll. Arg., on the other hand, well- 

developed gonidial layers are found. In А. ochraceoflavum the 

cortex is 15-65 и and the algal layer 5-20 и thick. А. pyrenul- 

oides has a cortex 20-55 and а gonidial layer 10-20 u thick. In 

both species the perithecial initials are borne below the surface 

of the bark, and the perithecia may arise near each other or be 

widely separated. These transitions make the generic determi- 

nation of the species a matter of opinion, for it would seem 

from macroscopic appearance that the specimens examined 

could equally well be assigned to Bottaria. 

Anatomical observations on the species mentioned, as well 

as on others whose descriptions are omitted, support the fol- 

lowing suggestions: (1) some members of the Pyrenulaceae 

are very primitive lichens as far as the relation of the fungus 

to the alga is concerned; (2) there are tendencies to evolve 

aggregated perithecia and a well-developed gonidial layer in 

the family; (3) some species show a morphology similar to that 

of species assigned to the Trypetheliaceae. 

Discussion 

The morphology displayed by members of the Trypetheli- 

aceae makes necessary the discussion of a descriptive term that 

has been used in connection with the group. This object of par- 

ticular concern is the term stroma of which recent elucidations 

have been given by Orton (’24), Wehmeyer (’26), and Miller 

(28a) for certain fungi. A stroma is ordinarily defined as а 

fungus body formed of coalesced hyphae that does not arise as 

the result of a sexual stimulus. Although admitting necessary 

broadness in defining this structure it hardly seems logical to 

accept a definition such as the above which would place all 

paraplectenchymous and pseudoparenchymous tissues in 

stromatic genera whether connected with fructifications or not. 
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Examples are: the cortices of many lichens, the rhizomorphs of 

Basidiomycetes, sclerotia, ete. Miller’s paper (’28a), in which 

he implies that all Sphaeria es are partially stromatic, is based 

upon important theoretica! considerations, but actually the 

best that he does to limit the term is to consider coalesced 

hyphae belonging to the haploid generation stromatic tissue. 

The designation stroma has been applied to structures in 

many families and many genera, often without sufficient knowl- 

edge of the mieroscopie morphology of the structure involved 

and without a basis from developmental morphology. The term 

was first used in connection with the structures on or in which 

the perithecia of Sphaeria are borne (Persoon, 1796). Five 

years later Persoon (1801) employed the term only in connec- 

tion with a certain group o? his genus Sphaeria, the examples 

given now being assigned to Cordyceps, Xylaria and Hypoxy- 

lon. 

Xylaria, Hypoxylon, and some of their relatives have been 

shown to have a similar type of development in which the tissue 

bearing perithecia is divided into two layers (Füisting, 1867 ; 

Lupo, ?22; Miller, 28a, ’28b; Brown, ?18; Dawson, ’00; Weh- 

meyer, '26). Conidia are usually produced from an outer 

layer; subsequently perithecial initials develop near the outer 

portion of the inner layer. Such correlated characters have 

given rise to the opinion that these genera must be members of 

natural groups, and these groups have been consistently called 

the stromatie Sphaeriales’’ and ‘Ве stromatie Hypocre- 

ales.“ There would be some advantage оп the basis of exact 

usage to limit the term stroma to those groups which possess 

the following combination of characters: (1) perithecia borne 

in a mass of interwoven v2getative tissue; (2) mass divided 

into two layers; (3) asexual spores produced by the outer 

layer; (4) perithecial initials developed from the outer por- 

tion of the inner layer. The structure could then be definitely 

delimited on the basis of a combination of fairly easily ob- 

served microscopic characters. 

Although some of its relatives do, Cordyceps does not pos- 
sess the correlated characters mentioned above (Varitchak, 
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'81; Jenkins, '34). In Cordyceps the perithecia are borne in 

a mass of purely vegetative hyphae, and current usage per- 

haps demands that this structure also receive the appellation 

stroma. The separation of ‘‘stromatic’’ forms from their near- 

est intergrading relatives is a difficult problem. The term 

stroma has been applied to so many structures that only one 

with a conservative attitude and proper acquaintance with all 

forms involved should try to limit it, but one set of the near 

intergrades must be discussed because it occurs in the group 

studied here. The author feels that the term stroma was never 

meant to apply to structures which were not purely fungal 

in nature, as is the case in members of the Trypetheliaceae. 

Even though one might claim the presence of bark cells rela- 

tive and contend that pustules almost devoid of bark cells are 
entitled to be called stromata, the question of their separation 
from structures with more bark cells (Trypethelium pal- 

lescens, for example) becomes a matter of great difficulty. 

Here there would be great advantage, particularly as far as 

any phylogenetic significance attached to the term is con- 

cerned, to have the structure based upon a combination of char- 

acters as was suggested above, rather than upon a single 

feature. If the meaning of the term is to be at all relative, how- 

ever, current usage would seem to demand at least that a 

stroma be composed entirely of fungal tissue, rather than to 

admit that structures containing bark cells could come within 

the scope of the term. The latter alternative would leave open 
the possibility that such forms as Melanotheca aggregata 
(where the ‘‘stroma’’ is composed primarily of altered bark 
cells) could be called stromatic. The developments of the 
pseudostroma of Melanotheca and of the stroma of Hypoxylon 
are so different that the application of the same term to the 
structures in which their perithecia are borne seems absurd. 

For the reasons given I contend that a true stroma has not 
yet been found in the Trypetheliaceae. Following such reason- 
ing I have felt it necessary to define two other terms on the 
basis of microscopic morphology for the more accurate descrip- 
tion of members of that family—and perhaps of other organ- 
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isms that will be found to simulate the formation of a stroma 
on macroscopic appearances. These are: pseudostroma—an 
aggregate of perithecia in a pustule, the pustule being com- 
posed primarily of bark cells altered by the fungus; and sub- 
stroma—an aggregate of perithecia in a pustule, the pustule 
being composed of as much or more of vegetative hyphae than 
of bark cells. That there are transitions between non- 
stromatic, pseudostromatic, substromatic, and possibly stro- 
matic forms is of course inevitable, but the recognition of the 
tendencies of evolution within various groups makes their dis- 
tinction important. 

The occurrence of various types of ‘‘non-stromata’’ and of 
intermediate transitions between these and substromata within 
generic groups (as the four types of development described in 
Trypethelium) indicates that we must regard the taxonomy 
of the Pyrenulaceae and Trypetheliaceae as in an unsettled 
state. Opinions on the limitations of the genera involved are 
withheld pending a taxonomic revision of the group. 

Almost all investigators throughout the history of lichen- 

ology have recognized the aggregation of perithecia into a 
‘*stroma’’ as a matter for family distinction (see p. 2). This 
has resulted in placing Melanotheca, Trypethelium, Tomasel- 
ha, Laurera, and Bottaria in a single family, the Trypetheli- 
aceae. Exceptions to this practice have been proposed by 
Wainio (1890), who considered the above genera as subgenera 
of the corresponding genera of the Pyrenulaceae, and by Wat- 
son (729), who distributed the same genera among two different 
families, the Arthopyreniac2ae and the Pyrenulaceae, depend- 
ing upon the shape of the spore partitions and the nature of 
the paraphyses. Zahlbruckaer (726) and Keissler (737) con- 
sidered the Trypetheliaceae a natural family. Their reasons 
for such treatment give a forceful conception of the status 
of the knowledge of the morphology of its members previous to 
the publication of this paper. They merely imply that since 
the character of the ‘‘stroma’’ plays such an important part 
in the division of lower groups in the Pyrenomycetes it should 
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likewise be permissible to do the same thing among lichens—at 

least as long as nothing certain is known about the develop- 

ment of the lichen ‘‘stroma.’’ 

In this paper the morphology of this so-called stroma has 

been described for several species at present classified in the 

Trypetheliaceae and some of the uncertainty with regard to its 

origin anddevelopment hasbeen removed. Of the twelve species 

which have been most carefully studied only three have been 

shown to possess the morphology considered characteristic of 

the Trypetheliaceae. Four species of Melanotheca, and one 

each of Tomasellia and Bottaria are pseudostromatic. Three 

species of T'rypethelium have not evolved well-developed sub- 

stromata. Only Trypethelium eluteriae, Laurera madrepori- 

formis, and Laurera sanguinaria possess the latter structures. 

Future investigation will add more species to each group, but 

the recognition of these divergent types of ‘‘stromatic’’ mor- 

phology and of the transitions between them is one of the chief 

contributions of this paper. In several species perithecia are 

borne in a definite plectenchymous tissue but all intermediate 

types and transitions from merely immersed to pseudo- or 

substromoid and from solitary to aggregated perithecia have 

been found, not only within the family, but also within some 

of the recognized genera. Other points are also pertinent here: 

(1) The spore characters are extremely divergent. The pres- 

ent treatment of these genera postulates the aggregation of 

perithecia into a pustule as of more phylogenetic value than 

the difference between a dark, elongate spore with lentiform 

partitions (Melanotheca) and a hyaline, muriform spore with 

cuboid partitions (Laurera). Developmental studies upon the 

organisms involved have disclosed the variation in pseudo- and 

substromata and have shown that such is not the case. (2) The 

absence of one-celled spores and the prevalence of dark spores 

indicate that the Trypetheliaceae as at present conceived in- 

cludes genera that are very advanced from the standpoint of 

the fungal component. Altogether this evidence is sufficient to 

show that the Trypetheliaceae as delimited by Zahlbruckner, 

Smith, Keissler, and others does not bring together closely re- 
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lated forms and that further search should be made to find a 

proper place in which the various genera might be disposed 

in a more natural system. 

In searching for a place to dispose of these genera one would 

naturally consider the fungi, particularly the sphaeriaceous 

forms. It has already been pointed out that they cannot be 

placed with the group where they have often been associated 
on theoretical grounds, the * stromatie Sphaeriales,’’ because: 

(1) The large, septate spores of the lichen genera are aberrant 

in series with the small non- or one-septate spores of the fungal 
groups. (2) Correlated characters such as the production of 

conidia from a well-defined ectostroma and the origin of peri- 
thecial initials in the entostrcma do not occur in the Trypetheli- 
aceae. (3) Bark cells occur in the pustule containing peri- 
thecia. A true stroma, thevefore, is not produced; pseudo- 
stromata and substromata only occur. 

There is no doubt but that the structure of the perithecium 
of these lichens simulates the same structure in the Pyreno- 
mycetes, and the asci of the two groups are almost identical. 
The asci enclose eight spores delimited from the protoplasm 
of the ascus after three successive divisions of a definitive 
nucleus. The ascus of the Pyrenocarpineae is so similar to the 
ascus in the Pyrenomycetineae that the common origin and 
consequently the monophyletic divergence of their members 
must be assumed. Granted that the members of the Trypetheli- 
aceae (and most other lichens) should be considered members 
of the Ascomycetes rather than as a class coordinate in rank 
with them, the problem becomes that of deciding just how di- 
visions should be drawn in that group. 
An overwhelming mass of evidence indicates the close rela- 

tionship of pseudo- and substromatic species with plants classi- 
fied in the Pyrenulaceae. This could even be assumed from 
theoretical considerations, for according to Zahlbruckner’s 
(726) classification, the group, if treated as lichens, must be 
attached to this family simply because no pseudostromoid 
or substromoid lichens have been described with Palmella or 
Protococcus gonidia. Factual evidence is presented through 
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the similarity of the manner of development of the Trypetheli- 

aceae with that of Pyrenula nitida (Baur, 01). This similarity 

is evident in the ascogonia, trichogynes, perithecia, etc., and 

suggests that the two families be united. Since numerous 

transitions сап be found between the ‘‘stromatic’’ and ‘‘non- 

stromatic’’ lichens, particularly with reference to the degree 

of aggregation of the perithecia, this disposal would obliterate 

the present confusion caused by using this character as a basis 

for family distinction. Furthermore, the spore forms, though 

differing as greatly within the family as before, can now be tied 

up with a phylogenetic scheme, the progression taking place 

both with reference to the degree of pseudo- and substromatic 

development and to the increasing septation of the spore. The 

lines of evolution can also be kept distinct with reference to the 

shape of the spore cells and the color of the spores. 

For the above reasons the author prefers to regard the 

pseudostromoid and substromoid genera of the pyrenocarpous 

lichens as advances from simpler lichens usually classified in 

the Pyrenulaceae and to consider the genera of the Trypethe- 

liaceae more logically placed as terminal members of the Pyre- 

nulaceae. Thus, T'rypethelium is regarded as having been de- 

rived from Pseudopyrenula, Melanotheca from Pyrenula, To- 

masellia from Arthopyrenia, ete. Such an arrangement postu- 

lates that evolution in the group has proceeded from forms 

with simple spores, undifferentiated thalli (in the sense that 

neither a definite cortex nor a well-defined gonidial layer is 

evident), and single perithecia to more advanced forms with 

septate-elongate or muriform spores, well-developed cortices 

and gonidial layers, and a tendency toward the aggregation of 
the perithecia. 

One is greatly impressed by the fact that some of the species 

examined, e.g., particularly Pyrenula Сотуй and possibly 

Arthopyrenia punctiformis, lie on the very border-line be- 

tween the fungi and the lichens. In many places no algae can 

be found in their thalli. In other species where algae are not 

often found the gonidial layer may sometimes be relatively 

well developed. I have found several cases where perithecia 
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occurred 2 mm. to 2 cm. distant from the vegetative portion of a 
thallus. These transitions indicate a variability in the relation- 

ship of the fungus with the alga and suggest the possibility that 
in some cases the fungus might be able to live without the alga, 
utilizing the cells of the bark: directly for nutritive purposes. 

In all species the thallus arises from a germinating spore, 
and in the beginning it must act as a saprophytic fungus grow- 
ing upon wood. This process has been followed experimentally 
with Melanotheca aggregata. The algal colonies are enclosed 
and the thallus is formed only at a later date. Thus it seems 
that the pyrenocarpous lichens mentioned must spend a por- 
tion of their life as purely saprophytic fungi; the other is spent 
in combination with an alga. 

Lichenologists have made much of the mode of nutrition of 
the lichen and refer to its strict symbiotism as a claim for 
phylogenetie distinetness. In addition to the points noted 
above it seems fairly evident that in some species of the Trype- 
theliaceae the fungal component can utilize tissue of the sub- 
strate after combination with the alga. Attention has been 
called to the fact that the bark cells are altered in a great many 
species. Partieularly striking examples may be found in the 
pseudostromata of species of Melanotheca, Tomasellia, and 
Bottaria, where chemical changes occur and the resulting 
structures eonsist primarily of earbonized bark cells. 

These observations, with certain facts to be discussed below, 
have given rise to the opinion that the Pyrenulaceae is a rela- 
tively recent development in the phylogeny of lichens. Ap- 
parently those species on Ше border-line between the fungi 
and the lichens do not require algae for their development, and 
hence they must be able to obtain some food saprophytically 
from their substrate; an undoubted fungal or primitive char- 
acter as far as lichens are concerned. Whether some of the 
substromatic species obtain food from the bark is very diffi- 
cult to ascertain, but some of them do still retain the ability to 
alter the bark cells. Although the utilization of food produced 
by the alga is somewhat riore advanced than the state dis- 
played by saprophytic fungi, the advance is hardly to be con- 
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sidered as great as in those species where the bark is unaltered 

by the fungus. 

Soredia, which are distinctive marks of vegetative evolution 

in other groups of the lichens, have not been found in the 

Pyrenocarpeae. Their absence would postulate that the entire 

tribe had formed the symbiotic relationship with the algae in 

relatively recent time. Other significant facts pointing toward 

this same conclusion are: (1) there are few gelatinous (blue- 

green) forms in the same group; (2) very few foliose and fruti- 

cose genera have been described in the group; (3) the number 

of pseudostromatic and substromatic forms is small when the 

group is contrasted with the fungi. 

Wehmeyer’s (’26) ideas with regard to the evolution of a 

stroma can be followed in the Pyrenulaceae. This gives addi- 

tional support to the conception advanced above: 

The stroma has arisen in the Sphaeriales from simple Pyrenomycetes in which 

perithecia were immersed in the host or substratum tissue. . . . The first 

evidence of a primitive stroma appears as a blackening of the surface of the 

substratum. . . . The next step is the proliferation of the mycelium within the 

substratum. (See p. 580 for exact statements. ) 

Species similar to Pyrenula Coryli represent the stage in which 

the perithecia are immersed in the substrate; species similar 

to Melanotheca aggregata, the stage in which the surface of the 

substrate is blackened; species similar to Trypethelium elu- 

teriae, the stage in which the mycelium has proliferated into 

a substroma. Differentiation into ecto- and entostroma, how- 

ever, has not yet taken place and this group has, therefore, not 

evolved as highly as correlated groups of the fungi. 

Certain conflicting evidence can also be explained on the 

assumption of recent symbiotic union in this group: i.e., the 

fact that the genera concerned present some rather advanced 
characters with regard to the fungal component (spore septa- 
tion, size, and color) but some very primitive ones from the 
standpoint of their thalline characters (development of a cor- 
tex, presence of foliose and fruticose forms, absence of gelati- 
nous forms, etc.). The origin of the symbiosis of Pyrenulaceae 
would be sought among rather advanced fungal genera. 
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Lichenologists have pointed out the characteristic disposal 
of the lichen acids as an aid in establishing the great antiquity 
of the lichen thallus. It seems that members of the Pyreno- 
carpineae are not nearly so rich in lichen acids as are some of 
the other lichen groups. In 1907, Zopf did not record a single 
lichen acid of known chemical composition from the Pyrenula- 
ceae, and to the best of the author’s knowledge none has been 
isolated since that time. Perhaps this scarcity of knowledge 
is correlated with their less frequent occurrence. The applica- 
tion of chemical reagents indicates that they do occur, but 
they seem more abundant in advanced groups (see table 1). 
Few of the ‘‘border-line’’ species gave reactions with either 

calcium hypochlorite, potassium hydroxide, or paraphenylene- 
diamine—forms with well-developed gonidial layers being 
more abundant among those that did do so. If such crude tests 

as have been made are indicative of the presence of lichen acids 
(and they usually detect a great many of them) this fact seems 
of some significance. One cannot hold all lichen thalli to be 
ancient in origin simply because some species possess lichen 
acids, nor does it follow that all species without them are 
primitive. But if the presence of lichen acids be an advanced 
character in this group the data at hand support the sugges- 
tion that the ‘‘border-line’’ lichens are primitive and that other 
forms are more advanced. Although the author would agree 
with other lichenologists taat the variety and specificity of 
the lichen acids, coupled wth the many changes in the vege- 
tative thallus of such groups as the Cladoniaceae, Parmeli- 
aceae, Usneaceae, etc., certainly attest to the great antiquity 
of those families, the evidence found in the Pyrenulaceae 
favors the hypothesis of the recent association of the fungus 
with the alga. 

One fact which does not favor such an assumption is the lack 
of known asexual spore forins in the Pyrenulaceae. Of course, 
these have not been determined for a great many Ascomycetes, 
but since the spores and resulting mycelium of advanced mem- 
bers of the family can be cultured it seems as though the primi- 
tive members of the family should have asexual spores. They 
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were not produced in six months of culture but varying condi- 

tions might modify the results obtained. 

Miller (’28a) published an important paper from the stand- 

point of theoretical mycology in which he distinguished the 

Dothideales and the Sphaeriales as follows: Sphaeriales, 

characterized by a diploid perithecial wall, lack of pseudo- 

parenchyma in the perithecial centrum, true paraphyses and 

periphyses, concave hymenial layer, and ostiole schizogenous ; 

Dothideales, with no diploid perithecial wall, pseudoparen- 

chyma in the perithecial centrum, no paraphyses and periph- 

yses, concave to flat to convex hymenial layer, and ostiole 

lysigenous. The paper is also of interest because of the discus- 

sion of such terms as stroma, ostiole, perithecial wall, paraph- 

yses, ete. Since the author is suggesting that for the present 

the Pyrenulaceae be considered members of the Sphaeriales, 

attention must be called to the fact that some of the characters 

listed cannot be easily ascertained for the Pyrenulaceae. 

The specimens examined in this study usually gave rise to 

the ostiole before the formation of the ascogenous hyphae, and 

trichogynes projected through the opening so formed. It is 

more likely that this opening persists until maturity than that 

it is closed after the trichogynes disappear, making necessary 

the formation of another ostiole at maturity. Some evidence 

also exists that bark cells are digested by certain species dur- 

ing the formation of the ostiole. In this connection it is inter- 

esting to note that de Bary (1884, p. 207) stated that the ostiole 

is predominantly schizogenous in species of Sordaria, Melano- 

spora, Claviceps, Epichloé and Eutype, but lysigenous in Dia- 

trype, Verrucaria, Endocarpon, Pyrenula, and Massaria 

(Füisting, 1868). Dodge ('37) reported lysigenous ostiole 

formation in a species of Leptosphaeria. 

The presence, absence, or nature of the paraphyses has been 

used taxonomieally in the Pyrenulaceae to a considerable ex- 

tent. In this family branched or unbranched paraphyses grow 

out from the ascogenous hyphae into the perithecial cavity. 

The small size of the component elements makes it diffieult to 

ascertain whether the structures are diploid or multinucleate, 
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for septa cannot be distinzuished. If a diploid membrane 

exists independently of the paraphyses surrounding the asci 

it is completely fused wita bark cells, carbonized haploid 

hyphae, or is very difficult to see. Periphyses have been hard 

to demonstrate. Paraphyses are usually present in young, and 

absent in old material, so that their presence or absence is not 

essentially a good taxonomic character. It seems significant 

that after the maturation of the spores the paraphyses (like 

the membranes of the asci) usually disappear. 

SUMMARY 

(1). Previous to the publication of this paper no develop- 

mental study of any lichen assigned to the Trypetheliaceae had 

been made. 

(2). Details of development are recorded for species as- 

signed to the five older genera eonsidered in that family. No 
material of Trypetheliopsis, a recently described monotypic 

genus from Japan (Asahina, '37), has been available for ex- 

amination. 

(3). The development of Melanotheca aggregata is de- 
scribed from the germination to the maturation of the asco- 

spore. In culture the spore gives rise to mycelium that may 
live some time without the presence of an alga. In nature, how- 
ever, the fungal component contacts an alga early in its growth 
and a lichen thallus is formed. Ascogonia provided with 
trichogynes are produced and spermagonium-like structures 
have been found. No evidence for the fusion of spermatia with 
trichogynes could be seen. The perithecial primordium con- 
sists of several ascogonia surrounded by a sheath of vegeta- 
tive hyphae. The gametophytic tissue is active in cutting out 
the perithecial cavity and in the formation of the ostiole. The 
ascogenous hyphae give rise to branches, some of which ulti- 
mately produce asci. The cytological phenomena involved in 
the production of ascospores are essentially the same as those 
described for other Ascomycetes. The so-called stroma of M. 
aggregata is composed primarily of bark cells, evidently 
altered by the fungal hypha» of the lichen. The blackened area 
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is first evident with the origin of the ascogonia and gradually 

expands so as to embrace several perithecia that develop in the 

same vicinity. The term pseudostroma is suggested for struc- 

tures of this kind. 

(4). All species of Melanotheca investigated are members of 

a fairly natural group. Their development is similar to that of 

M. aggregata, and the formation of a pseudostroma seems a 

character of the genus. 

(5). Species assigned to Trypethelium are more variable 

and four types have been differentiated: (1) Т. tropicum in 

which the perithecia become superficial and the aggregated 

perithecia are united merely by coalesced perithecial walls; 

(2) Т. annulare in which the perithecia are borne below the 

surface of the bark without stromoid structures; (3) Т. pal- 

lescens in which primitive substromata are formed; (4) Т. 

eluteriae which forms highly developed substromata. 

(6). Species of Bottaria and Tomasellia investigated pos- 

sessed pseudostromata; those of Laurera possessed sub- 

stromata. 

(7). The Trypetheliaceae cannot be considered a natural 

group because of transitions between similar forms with and 

forms without pseudo- and substromata. 

(8). The genera that have been placed in the Trypetheliaceae 

fit much better as terminal members of various series in the 

Pyrenulaceae. 

(9). Some of the lichens with pseudo- and substromata have 

evolved from lower groups of lichens. They are not merely 

analogous pseudo- or substromatic Sphaeriales parasitic on 

species of algae. 

(10). The Pyrenulaceae are Ascomycetes and should be 
considered as such; at the present state of our knowledge they 
should be classified in the Sphaeriales as a family equal in rank 
with the Sphaeriaceae and as derived from them. 

(11). Cultural records are given for species of Melanotheca, 

Trypethelium, and Laurera. 

(12). Data are presented with reference to the relative 

abundance of lichen acids in the Pyrenulaceae. These data cor- 
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relate closely with the suggestions made in this paper with re- 
spect to the relationships within the group. 

(13). The author is inclined to believe that some of the 
species studied acquire a portion of their nutrient material 
saprophytically from thei: substrata. 

(14). The data presented favor the supposition that the 
first symbiosis in the Pyrenulaceae occurred in relatively re- 
cent time with rather advanced fungal components and that 
the fungi and the lichens ‘as far as the family is concerned) 
have evolved concomitantly since that time. 
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EXPLANATION OF PLATE 

PLATE 1 

Habit sketches, illustrating the macroscopic appearance of several pyrenocarpous 

lichens. These sketches should be compared with photomicrographs of identical 

or related species which will be found in the other plates. In some cases this plate 

shows variation in the degree of aggregation of perithecia; in others it suggests 

how structures differing greatly in microscopic morphology 

scopically. Mi 
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iss Elizabeth Heuser assisted in its preparation. (x approx. 12 

Fig. 1. Trypethelium annulare. 
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EXPLANATION OF PLATE 

PLATE 2 

Photomicrographs illustrating stages in the development of Melanotheca ag- 

gregata. et, ий as follows: figs. 5 and 6, x 60; fig. 4, x 

0; figs. 1 and 7, x 200; figs. 2 and 3 00.) 

Fig. 1. Two perithecial initials. They are formed a few cell layers below 

the surface of the bark. 

Fig. 2. Young perithecial initial, showing ascogon 

Fig. 3. Peritheeial initial, showing ascogonia ый. iUad 

Fig. 4. Peritheeium with a layer of ascogenous hyphae at its base. The 

** blaekened area? which will form the pseudostroma is fairly well developed. This 

area is quite dense, but its cellular nature is suggested in the lower right-hand 

portion 

Fig. 5. Early stage in pseudostromatie development. The surface of the bark 

has become blackened, and this zone encloses several perithecia that have de- 

veloped in the same vicinity. 

Fig. 6. Mature pseudostroma and perithecia. 

Fi Lateral section of a mature perithecium, showing its relation to the 

абайы, and to unaltered bark cells. 



ANN. Mo. Вот. Garb., Vor. 27, 1940 PLATE 2 

JOHNSON — TRYPETHELIACEAE 



[Vor. 27, 1940] 

ANNALS OF THE MISSOURI BOTANICAL GARDEN 

EXPLANATION OF PLATE 

PLATE 3 

es that have usually been assigned to the genus Trypetheliwm (x approx. 200 

diameters). 

Photomicrographs illustrating the varying microscopic morphology amon 

speci 

Trypethelium pallescens. 

Trypethelium annulare. 

Fig. 3. Trypethelium tropicum 

Trypethelium eluteriae. 
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EXPLANATION OF PLATE 

PLATE 4 

Photomicrographs of the vegetative and reproductive structures of various 
pyrenocarpous lichens (x approx. 200 diameters). 

Fig. 1. Laurera madreporiformis. A large number of bark cells are present in 
the lower portion of the substroma. 

Fig. 2. Laurera adensis Malme. Bark eells surround the peritheeial wall. 
Fig. 3. Laurera sanguinaria. Note the layer of bark cells above the central 

perithecium. 

Fig. Ї Thallus of о eluteriae 
Fig. A species as been r наш to Pyrenula. Several bark cells near 

the iiber d have ben silii E 

ig. 6. Pseudostroma of Me — a MOD Its cellular nature is evi- 
dent opposite one of the lower per xe oae cavities. 

Fig. 7. Anthracothecium ochraceoflav 

Fig. 8. <Anthracothecium pyrenul oides. 

Fig. 9. Trypethelium еййетае. A number of bark cells are visible in the upper 

portion of the substroma. 
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ON THE STELAR ANATOMY OF THE PTERIDOSPERMS 

WITH PARTICULAR REFERENCE TO THE 

SECONDARY WOOD! 

HENRY N. ANDREWS, JR. 

Instructor in Botany, Henry Shaw School of Botany of Washington University 

INTRODUCTION 

Probably no group of plants, fossil or living, has ever created 
as much combined interest for the botanist, geologist and lay- 
man as the rather heterogeneous assemblage of vegetative and 
reproductive ‘‘species’’ included within the Palaeozoic Pteri- 
dospermae. However, from the time of the publication of 
Palaeobotany’s foundational ‘Histoire’ of Brongniart (1828) 
three-quarters of a century was to elapse before the com- 
bined efforts of Oliver, Williamson, and Scott gave positive 
evidence of the seed-bearing habit of the pteridosperms, al- 
though the great French palaeobotanists had in the previous 
decades gathered together highly suggestive evidence. An even 
longer time was to elapse before new concepts of morphology, 
based largely on an increased knowledge of these and other 
fossil forms, began to cast doubt on the concept of a filicinean 
ancestry of the seed plants. 

The relatively abundant primary wood of these plants early 
attracted considerable attention, and in many cases its taxo- 
nomic value seems to have been emphasized at the expense of 
the secondary wood. No careful survey of the secondary wood 
has ever been undertaken, an omission which is perhaps partly 
explicable as a reactionary feeling towards the questionable 
taxonomic value of the secondary wood in certain other groups. 

* An investigation carried out at Cambridge University, England, and in the Grad- 
uate Laboratory of the Henry Shaw School of Botany of Washington University, 
and submitted as a thesis in partial fulfillment of the requirements for the degree 
of doctor of philosophy in the Henry Shaw School of Botany of Washington Uni- 
versity. 

(51) 
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The description of many fossil coniferous and angiosper- 

mous woods whose affinities are doubtful has tended to dis- 

credit the taxonomic value of the secondary wood in general. 

Only within recent years has a thoroughly organized study of 

living angiosperm woods been commenced, and already it is 

proving of great significance. 

It is the purpose of this paper to present the results of a 

study of the secondary wood of many of the plants included 

within the Pteridospermae and a comparative analysis of the 

nature and taxonomic significance of the primary and second- 

ary xylem. It is not intended to present an exhaustive treatise 

on the stelar anatomy of these plants, much of which would 

only be repetition, but rather to bring to light those aspects 

of their structure which have been neglected for one reason or 

another. 

Although Harris wrote in 1932 that, ‘‘It should be pointed 

out, however, that we do not know what constitutes a pterido- 

sperm or what are the morphological limits of this class,’’ it 

will be shown in the following pages that when the supposed 

seed plants of the Upper Palaeozoic, especially the secondary 

wood, are studied with reference to their stelar anatomy, three 

main types may be distinguished. One of them is exemplified 

by the very simple, mostly protostelic, Upper Devonian and 

Lower Carboniferous forms (Type I, p. 71); one includes 
plants of cordaitean-coniferous affinities (Type IV, p. 82) ; and 

the third is characteristic of the plants for which the class 

Pteridospermae was originally established (Types II, p. 72, 
and III, p. 77). 

At the outset it should be stated that the view that the pteri- 

dosperms represent an intermediate group between the ferns 

and the cycads is no longer tenable. Rather we must look to a 
common psilophytalean-like ancestor with terminally borne 
sporangia, a solid protostele and primitive secondary wood for 

the origin of the ferns and pteridosperms (the secondary wood 

being usually lacking in the former). In support of this view 
the following points must be kept in mind: 
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(1) The evidence supplied by fructifications is overwhelm- 

ingly in support of the common origin of the ferns and pterido- 

sperms from plants with terminally borne sporangia. This 

position has been retained by the latter, whereas in the ferns 

the sporangia have become dorsally located on the leaf-like 

structures termed sporophylls. There can no longer be any 

doubt that sporangia had their origin at or near the tips of 

branches or telomes! as evidenced by such plants as Rhynia, 

Horneophyton (Barghoorn & Darrah, ’38), Asteroxylon, He- 

deia, Sporogenites, Psilophyton, and Taeniocrada.? 

(2) There is no evidence that the position of sporangia 

superficially on the dorsal surface of leaves (as in the majority 

of living ferns) is anything other than derived from a terminal 

position. 

(3) It is only in Upper Carboniferous rocks that fructifica- 

tions closely comparable with, and which may readily have led 

to, modern ferns become abundant. Among the better-known 

forms and their probable relationships are: Oligocarpia (Glei- 

cheniaceae), Seftenbergia (Schizeaceae), Ptychocarpus, As- 

terotheca, and Scolecopteris (Marattiales).? 

(4) Below the Upper Carboniferous these fern-like fructi- 

fieations are much less abundant, but, beginning in the Lower 

Carboniferous rocks and extending up through Jurassic times, 

there runs quite a different line of microsporangiate fructifica- 

tions. The fundamental similarity of their organization is 

such as to indicate with little doubt a great and continuous 

line of development. Some of the better-known members of 
this group are: T'elangium, Crossotheca, Aulacotheca, Whit- 
tleseya, Potoniea, Goldenbergia, Dolerotheca, (Kidston, ’23- 
25, Halle, 33); Pteruchus and Caytonanthus (Thomas, 725, 
33). The members of this line retained their sporangia in a 

1 With the exception of the Lycopod line represented by such members as Barag- 

wanathia and Protolepidodendron. In the former the sporangia were borne on the 

stem close to the leaf axil whereas in the latter they were borne in much the same 

manner as in Lepidodendron. 

A few of the more pertinent publications relating to these genera are: Kräusel 

(736), Kidston & Lang (’20—’21), Halle (36), Dorf (733), Bertrand (713). 

See Kidston, 723-725; Radforth, ?38. 
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terminal position for the most part, although modified by fu- 
sion and aggregation of various types. The plants included 
under (1) above are undoubtedly representative of the com- 
plex from which both the fern and pteridosperm lines arose. 

It must be emphasized that there is no evidence that the 

ferns were evolved prior to the pteridosperms. If either has 
priority the evidence points rather to the pteridosperms. This 
is by no means an original concept on the part of the present 
writer but its significance certainly has been overlooked by 
botanists in general. Robert Kidston, one of the greatest au- 
thorities on Carboniferous floras, presented a concise discus- 
sion of the matter in his ‘Fossil Plants of the Carboniferous 
Rocks of Great Britain’ (pt. 4, pp. 277-8). He considered in 
particular the value of the presence or absence of an annulus 
on а sporangium as a means of distinguishing between ferns 
and pteridosperms and pointed out that its absence, although 
generally considered indicative of the pteridosperms, must be 
used with reserve. Kidston’s conclusion, that ‘‘They [the ferns 
and pteridosperms] appear as two distinct groups as far back 
as they can be traced, and from the earliest time seem to have 
constituted two parallel lines of development,’’ has been more 
firmly substantiated since it was written. 

It may also be pointed out that the cupule, although a mor- 
phologically problematical organ, seems to be a distinctive one 
of the pteridosperms, and it is now well known from the Lower 
Carboniferous. This will be discussed further in a later paper. 

In view of the above evidence and our knowledge of the 
actual connection or association of the vegetative and repro- 
ductive parts of such plants as Lyginopteris and Heteran- 
gium* and the South African pteridosperms (Thomas, ’33), 
Harris’s statement that we do not know what constitutes a 
pteridosperm is not entirely valid. To be sure, we do not know 
what the exact limits of the group are but we do have a fair 
knowledge of the characteristic structures of the types for 
which it was created, such as the terminally clustered sporan- 

*See Halle, '29, рр. 18-22, for a summary of known seed-bearing species of 
pteridosperms. 
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gia, the cupulate seeds, the fern-like foliage and the secondary 
wood (see pp. 72-82). 

Before presenting the results of the study of the secondary 
wood the primary body will be considered in the light of 
Prof. Bower's Size and Form" principles (Bower, '30). 
Certainly few greater contributions to morphology have been 
made in recent years than that author's explanation of the 
relationship between living parenchyma cells and the dead 
conductive elements of the primary body. It is safe to assert 
that had ‘Size and Form in Plants’ appeared twenty-five years 
earlier considerably less confidence would have been placed 
in the taxonomic value of the primary body as a means of 
delimiting species and genera in the Pteridospermae. 

VARIATION IN THE ANATOMY OF THE Primary Bopy 

Anatomical variations have not gone entirely unnoticed. In 
1917 Seward pointed out the fact that: 

„The external position of the protoxylem is a character to which too much 
weight may easily be attached; the difference in position between the protoxy- 
lem of Rhetinangium and Hb au is in some examples of the latter genus 
hardly perceptible. Kubart (1914) speaks of the stele of his species Heteran- 
gium Sturi as being almost exarch. The inconsistency in the position of the 
protoxylem of the osmundaceous stems and in the primary bundles of Eristo- 
hyton and other Palaeozoic genera is worthy of consideration in this con- 

nexion,’’ 

In his discussion of **Old Wood and the New,” Scott (’02a) 
wrote: 

‘‘ Lastly, we come to Cordaites itself, which is anatomically on the same level 
as recent Cycads; centripetal wood has wholly disappeared from the stem 
while it still forms the main constituent of the xylem in the bundles of the leaf.“ 

There is, of course, no close relationship between the cycads, 
on the one hand, and Cordaites and related forms, on the 
other; if such existed in the past it must be traced to a сот- 
mon ancestor in pre-Carboniferous times. Since in practically 
all of the earliest vascular plants with secondary wood, the 
centripetal wood composing the metaxylem was abundant if 
not predominant, its presence in the more conservative parts 
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of the later divergent groups would necessarily be expected. 

Like the seed habit, which had its origin independently in vari- 

ous groups such as the cordaites, pteridosperms, and lycopods, 

the centripetal or **Old Wood"' occurs in widely divergent 

groups and must be used with caution as a taxonomic charac- 

ter. The same holds true for the position of the protoxylem 

as will be shown in the following pages. 

The primary body of Lyginopteris oldhamia (Binney) Potonié 

In view of the abundant remains of this plant in Upper Car- 

boniferous times, its wide distribution, and the many authors 

through whose hands it has passed, a further consideration 

may seem superfluous. Although the great range in size and 

structural details of the stem particularly is generally known, 

the figures and descriptions are scattered through the litera- 

ture and many of the more interesting features have never 

been adequately described. Furthermore, it is only when such 

figures are presented at the same magnification that a true 

picture of the variation is realized. 

Figures 1 to 10 of plates 5 and 6 represent transverse sec- 

tions (all shown at a magnification of x 7.5) which have been 

selected to show variation in size of the stem, the nature of the 

primary xylem, and the sclerotic ‘‘nests’’ and resin cells.5 

The limits of publication necessitate the presentation of only 

the most outstanding features. It must be borne in mind, how- 

ever, that one of the most significant points in the stelar varia- 

tion of Lyginopteris lies in the fact that no sharp divisions can 

be drawn separating true forms or varieties. The variation is 

wide but the almost inseparable intergradations preclude any 

segregation. 

a. Size variation.—The great variation in the size of the 
primary body of the stems may be seen by comparing figs. 1 

and 2 of pl. 5. Although I have observed but few stems smaller 
than that shown in fig. 2 the larger one shown in fig. 1 is not 

* These have been drawn from a study of some few hundreds of slides of this 
plant eontained in the Seott, Williamson, Kidston, Manchester, University College 
(London), Binney (Cambridge), Cambridge Botany School, and Liége University 

Collections, in addition to numerous **nitrocellulose pull“? ка and blocks, 

supplied to the author by Messrs. W. Hemingway and J. R. Lom 
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the maximum that the stems may attain. Aside from its some- 

what exceptional size, fig. 1 represents a more or less typical 

stem with respect to relative extent of primary and secondary 

bodies, abundance and distribution of primary xylem, and 

sclerotic ‘‘nests.’’? It is quite similar to the type specimen 

(pl. 6, fig. 5) except that the primary body of the latter is rela- 

tively smaller. 

b. Parenchyma-sclerenchyma relationship.—There is con- 

siderable divergence from the more or less spherical nests as 

seen in figs. 1 and 5. In addition to such groups there are 

usually scattered through the pith numerous individual cells 

(sclerotic or resinous) with dark contents. In some sections 

the sclerotic nests are absent and the individual secretory cells 

are more or less uniformly scattered throughout the pith 

(fig. 4). Particularly small stems (fig. 2) may be almost or 

entirely lacking in either. That fig. 2 represents a small but 

mature stem and not merely a young one is evidenced by the 

prolific secondary xylem. 

The distribution and abundance of these pith elements may 

be highly variable. In figs. 1 and 4 they are quite uniformly dis- 

tributed, whereas in fig. 8 they form a peripheral cylinder im- 

mediately within the secondary xylem, or they may be con- 

fined to the central region of the pith as in fig. 7 and to a lesser 

extent in fig. 10. 

c. Primary lem. The primary wood, with its mostly cen- 

tripetally developed elements, generally occurs as five or six 

rather widely separated eccentrically mesarch bundles in di- 

rect connection with the secondary wood. However, the occur- 

rence of а continuous band of primary tracheids in small stems 

(fig. 3) or of a nearly continuous ring in larger stems (fig. 9) 

is not uncommon. Various intermediate forms between con- 

tinuous rings and typically scattered bundles (figs. 1, 5) are 

to be found. In pl. 8, fig. 17, the primary xylem extends un- 

broken through approximately 180°, the remainder of the pe- 

riphery being composed of isolated bundles. 

The eccentrically mesarch bundles are well known and need 
no further description here, but a few of the more interesting 
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divergences from the normal bundle (shown for comparison in 

pl. 10, fig. 32) may be briefly noted. Figure 35, a camera-lucida 

drawing of a bundle in the stem shown in fig. 17, shows abnor- 

mally high development of the centripetal elements. Figure 34 

shows a very loosely aggregated ‘‘bundle’’ with no readily 

distinguishable protoxylem. The nature of the specimen whose 

primary bundle is shown in fig. 35 will be taken up below. 

d. Extra-stelar meristematic activity—The most remark- 

able stem referable to Lyginopteris oldhamia that has come to 

my attention and which, to my knowledge, has never been de- 

scribed is shown in pl. 7, figs. 11, 14, 15, 16; pl. 10, fig. 33. Its 

extraordinary feature lies in the presence of a complete medul- 

lary cylinder of secondary xylem. 

The occurrence in Lyginopteris of internal (secondary) xy- 

lem in association with the primary bundles (fig. 12) and even 

irregularly scattered between them (fig. 13) is not uncommon, 

and as such may be of no phylogenetic significance; at least 

such was the opinion of Williamson and Scott (1896). But 

when this internal xylem forms a complete cylinder it most 

certainly merits careful consideration. The tracheidal cells of 

this internal secondary xylem are arranged for the most part 
in radial rows and are of about the same size as the earliest 

formed centrifugal secondary xylem tracheids; the degree of 

lignification is the same in both. The amount of associated 

“ray” or parenchyma cells may be seen to be somewhat 
greater in the former. 

The nature of the tissue between these two bands of second- 
ary xylem is shown in figs. 16 and 33, the latter being a camera- 
lucida drawing. It will be noticed that there is a striking re- 
semblance to the ‘‘partialmark mit primartracheiden’’ of the 
Chemnitz Medullosas (Weber and Sterzel, 1896). No distinct 
primary bundles are present, the primary tracheids being 
scattered as individual cells or in small groups throughout the 
‘‘partialmark.’? When in small groups they are usually in 
contact with the tracheids of the normal secondary xylem 
(fig. 33), but the groups consist of only a few cells and lack a 
distinct protoxylem. 
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The ontogenetic origin of such an internal cylinder of xylem 

is of considerable interest. If it had been laid down in the usual 

way for secondary wood, by a single row of meristematic cells, 

one would expect the parenchyma, either on its inner or outer 

face, to show some indication of crushing. It is, however, for 

the most part well preserved and there seems to have been no 

crushing. 

Another type of meristematic activity which occasionally 

occurs in Lyginopteris stems may be noted. At a in pl. 8, 

fig. 19, a group of radially arranged cells appears which are 

almost in contact with the normal secondary xylem and tend to 

flare out somewhat at the opposite extremity. The cells of 

such groups are not always radially arranged but may be less 

regularly oriented as shown in fig. 18. They are unlignified 

and there is no indication of a true cambium. Whether or not 

the internal secondary xylem described above represents a 

later stage (after lignification) cannot be proven but presents 

an interesting possibility. 

It is evident from Miss Hsau’s studies that the sharp dis- 

tinction between primary and secondary vascular tissues on 

the basis of radial arrangement is invalid. She has shown that 

in Nicotiana glauca Graham and N. tabacum L. (’38) and in 

Apium graveolens L. (736) the procambium may lay down 
radial rows of primary xylem. Of the latter species she states: 

** As the layer of dividing procambium cells narrows down to a few rows 
of eells, the meristem shows an increasing similarity to the eambium of herba- 

ceous dieotyledons. Eventually cells appear with short radial diameters and 

become arranged, in longitudinal sections, in horizontal tiers. The longitudinal 

divisions are predominantly dares and the resulting cells retain a radial 

arrangement in the mature state." 5] 

Since the ontogeny of primary and secondary vascular tis- 

sues is a continuous process (except where the primary xylem 

is entirely centripetal) one must follow Miss Esau's concep- 

tion of procambium and cambium as two developmental stages 

rather than as two distinct meristems. In the light of our 

knowledge of such procambial activity in living plants it ap- 

pears not impossible that this apparently secondary centrip- 

etal growth in Lyginopteris may be of like origin. 
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Williamson and Scott (1896) dismissed these anomalies as 
lacking significance and in his ‘Studies’ (1923) Scott writes: 

The most frequent anomaly іп L. oldhamia is the formation of a medullary 
cambium, usually arising first inside the primary xylem strands and producing 
wood and bast with inverted orientation. . . . in extreme instances the wood 
may become broken up into several distinct masses, each with its own ring of 
cambium, forming new secondary tissues all around it.’’ 

The conclusions of these authors might be accepted without 
reservation for instances where the internal xylem is asso- 
ciated only with leaf traces (pl. 7, fig. 12), but when it forms a 
complete ring the similarity to such woods as Cycadoaxylon 
robustum or certain of the Permian Medullosas is too striking 
to ignore any possible phyletic implications. 

Although the identification of the specimen may be called 

into question, there seems to be sufficient evidence in favor of 

its allocation to L. oldhamia. Most of the tissues external to 

the secondary xylem have been destroyed, although there is a 
fragment of the characteristic ‘‘Dictyoxylon’’ cortex present. 

The characteristic sclerotic nests and secretory cells are pres- 

ent in the pith (pl. 7, fig. 11), and the general structure of the 

centrifugal secondary xylem is typical. Furthermore, this in- 
ternal secondary xylem occurs in association with leaf traces 
(fig. 12) and even irregularly scattered between them (fig. 13) 
in undoubted specimens of L. oldhamia. 

e. Roots.—The relationship between the tracheids and 

parenchyma in the roots of L. oldhamia in general coincides 

with the physiological requirements of Bower’s ‘‘Size and 
Form" principles. The smaller roots (pl. 8, fig. 22) usually 
have a solid primary body while in the larger (figs. 20, 21, 23) 
there is an admixture of parenchyma (these figures are all at 
a uniform magnification of x 23). The root shown in fig. 22 is 
about the maximum size that the primary body may attain and 
still remain purely tracheidal. All roots smaller than this that 
have come to my attention are likewise composed of tracheids 
only. When, in the larger roots (figs. 21, 23), the primary body 
contains an appreciable amount of parenchyma the xylem is 
broken up into rather regular groups with the protoxylem 
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outermost; and when the tracheids largely disappear from the 
central region the roots may present a striking resemblance 
to the stems (figs. 9 and 20). 

f. Foliage. t has been pointed out in the preceding para- 
graphs that, although these plants have a wide range of varia- 
tion in the primary body they form a continuous series. Such 
is not the case with the foliage ‘‘species’’ associated or in 
organic connection with the stem remains.“ The frond species, 
on the contrary, are distinct and appear to present a significant 
example of the varying rate of evolution that different organs 
undergo. 

Sphenopteris Hoeninghausi Brongniart is so well known and 
has been found so often in contact with the stems having a 
dictyoxylic cortex that it needs no further mention here. It is, 
however, not so well known that Sphenopteris Baumleri An- 
drae has been found in organic connection with stems exhibit- 
ing the dictyoxylic cortex. Although Gothan (23), Kidston 
(723—25) and Stur (1885) have figured this it does not seem to 
have attracted the attention that it merits. While I was study- 
ing in Bruxelles, Dr. Stockmans showed me two fine specimens 
from the Westphalien of Belgium (Nos. 5933, 5930, Mus. d'Hist. 
Nat., Brux.) in which S. Baumleri was associated with the 
dictyoxylie stems. In the latter specimen (No. 5930) the simi- 
larity between the stem compressions associated with S. Ваит- 
leri and those to which S. Hoeninghausi is attached ( Lyginop- 
teris) extends beyond that exhibited by the hypodermal scler- 
enchyma, for numerous spines are to be observed quite like 
those found on the rachis of S. Hoeninghausi. 

In addition to these two well-defined species of Sphenop- 
teris actually in organic connection with the dietyoxylie (Lygi- 

* Lacking the evidence of internal structure the only characters on which the sup- 
posed identity of Lyginopteris oldhamia stems is based are the anastomosing strands 
of hard cortical tissue and in some cases the presence of epidermal spines. Con- 
sidering the wide distribution and abundance of L. oldhamia stem petrifactions 
it is likely that many of the stem and petiole compressions exhibiting a ‘‘Dictyoxy- 
lon,’’ or perhaps better a dictyozylic cortex, actually do belong to that species; 
nevertheless they cannot be proven as such. Paleobotanists have perhaps accepted 
this external evidence a bit too freely. 
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nopteris type) stem, others are found in association. A speci- 

men of S. taitiana Kidston from the Vendéenne region in 

France has been figured by Mathieu (737, II, pl. 7, fig. 6) in 

association with a fragment of a rachis (or stem?) showing 

cortical structure characteristic of Lyginopteris. Zeiller (1897) 

described a specimen of Diplotmena distans (Sternberg) Stur 

which, judging from the account, must have been attached to a 

stem of the dictyoxylic type: 

„Quant à l'axe principal, sa surface est divisóe en compartiments fusiformes 

inégaux et irréguliers, de 4 à 6 millimétres de longueur, circonscrits par des 

stries longitudinales flexueuses entre-eroisées, qui donnent lieu de penser que 

l’écorce était formée, au voisinage de sa surface externe, de bandes sinueuses 

résistantes, comprenant entre elles des mailles de tissu plus mou. C'est ce que a 

lieu dans les écorees du type connu sous le nom de Dictyoxylon, ой des mailles 

күн es sont ainsi encadrées entre des bandes sinueuses йе scléren- 

chyme, ite aem que Williamson a reconnue notamment chez son Lyginoden- 

dron Oldham ius 

** Ainsi ipee ees larges axes eharbonneux ressemblent d'une кашу 

frappante А ceux qu’on observe chez le Sphenopteris Hoeninghausi Brongt. . 

The petioles described under the name of dee" like- 

wise present a range in anatomieal variation similar to that in 

the gross external morphology of the fronds. In addition to 

the petioles of Lyginopteris oldhamia five other species of 

petiole (Lyginorachis), for the most part well defined, have 

been deseribed, namely, L. taitiana Kidst. & Crookall, L. pa- 

pilio Kidst. & Scott, L. Waltoni Calder, Г. Brown Calder, and 

L. sp. (Crookall, R., 31). 

Summarizing briefly, it may be seen that the stem anatomy, 

although highly variable, forms a nearly continuous series, 

whereas the foliage and petioles, for the most part, represent 

well-defined species. Sphenopteris Hoeninghausi is some- 

what of an exception to this in that it is difficult to distinguish 

from other very closely allied species. Seward in 1917 noted 

that: 

**Tt is not an easy task even for those most familiar with Carboniferous 

fronds to distinguish elearly between species agreeing generally with Sphenop- 

teris Hoeninghausi, a species regarded by some authors as the type of а group 

of very similar and closely allied forms Ж of which were probably borne on 

stems referable to the genus Lyginopteris.’ 
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The Calamopityeae 

Of all the supposed pteridosperms preserved as petrified 

stem remains the assemblage included under the Calamo- 

pityeae presents the most difficult taxonomic problems, as is 
adequately attested by the frequent revisions of members re- 
tained within the group. | 

Calamopitys saturni Unger and C. annularis (Unger) Solms 

are the oldest known members of the Calamopityeae as insti- 

tuted by Solms-Laubach in 1896, the former species being the 

genotype. A few years later Seott (1902) described two more 

species of Calamopitys (C. fascicularis Scott and C. beiner- 

tiana Scott) after having tentatively assigned them in a pre- 

vious publication (1899) to Araucarioxylon. Zalessky (11) 

in turn proposed the genus Lristophyton to include these latter 

two which differ very markedly from either C. saturni or C. 
annularis їп the structure of the secondary wood and in the 

strueture and arrangement of the primary bundles. Read 
(37) has upheld Zalessky's genus and there can be little doubt 
that this decision 1s correct. It is, moreover, doubtful whether 
the very problematical Calamopitys radiata Scott, with its 
highly dilated rays, should remain in the genus. Lastly it may 
be noted that Sphenoxylon eupunctata (D. E. Thomas) Read, 
originally described as a Calamopitys, agrees neither in the na- 
ture of its primary or secondary wood with C. saturni or C. an- 
nularis. There can be little doubt that it is generically distinct 
and for that reason the name Sphenoxylon proposed by Read 
(37, р. 91) is adopted here. 

Judging from the wide divergence of characters in the mem- 

bers of the Calamopityeae, the family can hardly be con- 

sidered a natural group, as it stands at present. Two points 

are particularly significant in the history of the group, namely, 

the early recognition of the similarity of Calamopitys (i.e., C. 
saturni and C. annularis) to Lyginopteris, and Scott's original 

description under Araucarioxylon of the species at present re- 
tained in the genus Eristophyton. 

The close similarity, if not actual identity, of Calamopitys 
americana Scott & Jeffrey, С. saturni Unger, and C. annularis 
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(Unger) Solms is well known to those who have dealt with the 

group. The differences between С. americana and С. annularis 

are exceedingly slight, while C. saturni is supposed to be unlike 

these two in having distinctly separate centrally mesarch 

strands and a primary xylem consisting of a nearly confluent 

ring with eccentric protoxylem. 

Through the kindness of Professor Gothan a considerable 

number of the type slides of C. annularis was obtained from 

Berlin.“ They apparently were not seen by Scott at the time 

he wrote his ‘‘Notes on Calamopitys Unger’’ (’18), since the 

slides he observed are still in the Scott Collection under the 

numbers 3676-3681 inclusive. 

In the American species, C. americana, the primary body is 

described by Scott and Jeffrey (’14) as follows: So far the 

primary structure—pith surrounded by a ring of nearly con- 

fluent mesarch xylem strands—is quite similar to that de- 

scribed in the case of Calamopitys annularis. In the American 

species, however, there is strong evidence for the somewhat 

unexpected conclusion that the pith was a ‘mixed’ one, con- 

taining tracheids." Read ('37) has confirmed the existence of 

a mixed pith in this plant. 

In 1918 Scott notes with regard to the possible presence of 

medullary tracheids in C. annularis: **Ihave carefully looked 

into this question. In transverse sections one can distinguish 

at a few plaees elements with thicker walls than the ordinary 

parenchyma, and resembling the tracheids of the xylem ring. 

But the preservation is not such as to make these indications 

at all convincing.’’ Now the slides 97(40a) and 101(43I), not 

™The slides from Berlin examined by the writer are as follows (the numbers and 

notations given as they appear on the eich RADIAL Im 97(40R) Calam — 

ann. Berlin Landesanst; 101(44R) C. . Culm feld, Berlin Landesan 

49(6R) Calamop. бл. Culm, Saalfeld, pa aren 101(44) 5 

annularis, Saalfeld, Berlin Landesanst; 49 (6R) Calamop. annularis, Berlin Lande- 

sanst; 100 (431) Stigmaria annul. Saalfeld, Berlin Landesanst; 49 (6R) Cal. өр 

m er e; Landesanst; 101(44) S. annul. Culm, Saalfeld, Berlin Landesanst. TRAN 

E SECTIONS: 97(40a) Calam. ann. Berlin Landesanst; 74(24) Stigmaria med 

eii Rieht., Berlin Landesanst; 98(41) Stigmaria айбан ‚ Saalfeld, Richter, 

Berl Landesanst; 100(431) Stig. annul. Saalfeld Richter, Berlin Landesanst. 

TANGENTIAL SECTIONS: 49(tg) Calamop. annul. Culm, Saalfeld, Berlin Landesanst. 
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seen by Scott, are very well preserved, and I believe there can 

be no doubt that the pith is mixed, that is, with tracheids scat- 

tered through it. Judging from a careful comparison of the 

slides of C. americana and C. annularis in the Scott and Berlin 

collections there seems to be no valid reason for the existence 

of two species based on this material. 

The differences between C. annularis (or C. americana) and 

C. saturni are primarily the presence of a discontinuous xylem 

ring in the primary body of the latter and the position of the 

protoxylem. The primary body is comparatively large in the 

first two species (7 mm. or more as compared with less than 

2 mm. in C. saturni), but in view of the size difference in other 

species of pteridosperms as shown here and the host of plants 

eonsidered by Bower (730), that alone can bear little weight. 

In the Berlin slides 97(40a) and 100(43I) of C. annularis pri- 

mary xylem does not form distinctly continuous rings (pl. 9, 

fig. 29) ; at least the variation from a continuous ring is of suffi- 

cient significance as regards the supposed distinction of these 

species. 

Perhaps the most interesting slide of all those received from 

Prof. Gothan is No. 74 (24), labeled Calamopitys annularis. It is 

quite likely that it was cut from the same specimen as the sec- 

tion described by Scott (’18, p. 214) which he tentatively as- 

signed to C. annularis. Since it has a distinct bearing on the 

taxonomy of these three species and is better preserved than 

the slide described by Scott, a detailed description will be 

given. 

The distinctive features in the slide at Scott’s disposal may 

be briefly summarized as follows: primary body only 2.5 x 1.7 

mm.; primary xylem forms a continuous band, while elsewhere 

there are only scattered tracheids between the primary 

strands; position of protoxylem not determined; rays of sec- 

ondary wood narrow. 

In my slide the nature of the primary body may be seen in 

pl. 8, fig. 18, pl. 9, fig. 30. The primary xylem resembles that 

in the Scott slide but is better preserved, the protoxylem ele- 

ments being centrally mesarch in most of the bundles—a dis- 
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tinetive feature of C. saturni. It may be noted, however, that 

in the two bundles shown in fig. 18 the position of the proto- 

xylem varies, that in the bundle at a being eccentric. On the 

other hand, the xylem forms a nearly continuous ring, that part 

of the primary body between the bundles proper being occu- 

pied by tracheids with a few admixed parenchyma cells. There 

are, however, scattered tracheids within this ring—a feature 

of С. americana and С. annularis. 

In view of this admixture of characters, it is evident that the 

distinction between the three ‘‘species’’ is not sharp. A fea- 

ture of their leaf-trace anatomy may be noted. In slide 3680 

(apparently cut from the same block as Berlin slide 98(41)) 

Scott ('18) described two complete bundles in the cortex or 

leaf base: Hach is elongated, approximately in the radial 

plane, and has three internal protoxylem groups, the latter ly- 

ing toward that side of the strand which faces its neighbor.“ 

In the Berlin slide, however, there are four instead of three 

protoxylem groups in one of the strands, and their position is 

eccentric towards the outside rather than on the side adjacent 

to the other strand. It appears then that as the traces pass out 

not only does the number of the protoxylem groups change but 
also their position. 'This is not surprising in view of the sud- 

den change that may take place in the nature of the vascular 
supply of many living plants—any one who has taken the 
trouble to follow the course of the bundles in the basal portion 
of the petiole of such a plant as Aesculus Hippocastanum L. 
could not fail to be struck by the rapid change through a few 
millimeters. Such rapid ontogenetic changes give a hint of the 
caution that must be used in comparing supposedly different 
fossil species unless equal parts of homologous structures be 
available for comparison. 

Although perhaps these three species of Calamopitys should 
not be merged until further material is obtained, in view of 
the variable nature of the primary body in this and other 
groups, combined with the modern concepts of ‘‘Size and 
Form,’’ the specific distinctions are questionable. An investi- 
gator of the present day would certainly describe them as var- 
iant of a single species. 
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Eristophyton Beinertianum (Goeppert) Zalessky and Е. 

fasciculare (Scott) Zalessky present certain points of interest 

which are appropriate to the present discussion. In both spe- 

cies the protoxylem of the leaf-trace bundles, although me- 

sarch at the point of entrance, becomes endarch as it passes 

down the stem. A further instance of the variation that may 

be expected in size of the primary body is found in E. Ветет- 

tranum. First, it may be recalled that the diameter of the pri- 

mary body of the British specimens varies from 13 to 15 mm., 

while it is 8 mm. in the Falkenberg specimen (Scott, '18). 

There are, moreover, four uncatalogued slides in the Scott 

Collection labeled ‘‘Calamopitys, Gin Head Vent, near Tan- 

tallon Castle, North Berwick.’’ The primary xylem is poorly 

preserved but in all four the sclerotic ‘‘nests’’ characteristic 

of E. Beinertianum are prominent, and the general appear- 

ance of the secondary wood leaves little doubt as to their iden- 

tity. The dimensions of the primary body and the total diam- 

eter (nothing outside of the secondary wood is preserved) of 

the stems in these four slides are given in table r. 

TABLE I 

EXPLANATION IN TEXT. ALL DIMENSIONS IN mm. 

Slide No. Primary body Diameter over all 

1 9 x 14 27 x 35 

2 4 20 

3 3.5 11 

4 5 22 x 18 

Endoxylon zonatum (Kidston) Scott was segregated from 

Calamopitys (Scott, ’24a) primarily on the basis of its endarch 

primary xylem strands. An examination of the sections in the 

Kidston Collection has convinced me that this feature is not 

constant. In slide 803 Kidst. Coll., a strand may be noted that 

is more mesarch than endarch. 

To emphasize further the necessity of caution in the taxo- 

nomic use of characters of the primary body a few examples of 

plants not included within the Pteridospermae may be men- 

tioned. 
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Although the slides of Mesopitys Tchihatcheffi (Goeppert) 
Zalessky were not available for my examination, Seward's 
opinion (17) is of interest: “Т am not convinced that the pri- 
mary xylem-strands are exclusively endarch; in most of the 
primary groups the protoxylem is clearly on the inner edge, but 
їп а few cases there may be a small amount of centripetal xylem 
present.“ 

Certainly one of the most remarkable cases of ontogenetic 

variation in the primary body is that of Selaginella spinulosa. 
Here, according to Gibson (1894), in the upper region of the 
erect stem seven protoxylem strands occur on the outside of 
the stele. Farther down these fuse to form three (still exarch), 

and in their course down the stem they gradually pass toward 
the center of the stele until, in the trailing axis, they fuse to 
form a single central protoxylem strand. Not only does the 
number of protoxylem groups change but there is a complete 
transition from centrally endarch in the trailing axis to exarch 
in the stem. 

A fine example of the physiological relationship between pri- 
mary tracheids and parenchyma is shown in the famous fossil 
hollow trees of Aran, Lepidophloios Wunschianum Carruth- 
ers. Although it had long been supposed that the steles of 
other plants had washed into the rotted hollow centers of the 
trunks, Walton (’35) showed that as the small solid primary 
xylem enlarged upward the degree of medullation correspond- 
ingly increased. 

ANATOMY OF THE SECONDARY Woop 

As was pointed out in the introduction, a careful considera- 
tion of the characters afforded by the secondary xylem presents 
an outstanding gap in the literature, particularly in the light of 
current studies of dicotyledonous woods. This is well illus- 
trated by the original description of Megaloxylon in which the 
secondary wood was described as practically identical with 
Cycadoxylon (Lyginodendron) robustum. The latter has also 
been compared closely with Lyginopteris oldhamia (Scott, 
23). However, if the ray structure of these three be compared 
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(pl. 18, figs. 39, 40; pl. 14, fig. 42) all three are found to be dis- 
tinctive. 

The secondary xylem in the pteridosperms has been studied 
in detail to determine what characters, if any, are sufficiently 
constant to be relied on. 

Materials and Methods.—The author has been fortunate in 

having had access to the type slides of the majority of the 

pteridosperm woods discussed below, and in many cases the 

type specimens or additional blocks have been available. The 
specimens thus dealt with are: 

Cycadoxylon robustum (Seward) Scott: portion of the type 
block from the British Museum (Natural History). 

Cycadoxylon anomalum (Will.) Will. & Scott: portion of the 
type block from the Hunterian Museum, Glasgow University, 
Glasgow. 

Megaloxylon Scotti Seward: portion of the type block from 
the Binney Collection, Sedgewick Museum, Cambridge. 

Lyginopteris oldhamia (Binney) Potonié: numerous blocks 
supplied by W. Hemingway (Derby) and J. R. Lomax (Bol- 
ton) ; a block from the Binney Collection, Sedgewick Museum, 
Cambridge. 

Medullosa anglica Scott: block supplied by J. В. Lomax. 
Medullosa Noei Steidtmann: blocks in the Botany School, 

Cambridge; blocks supplied by Dr. James Schopf, Illinois 

State Geological Survey. 

Medullosa stellata Cotta, M. Solmsii Schenk, M. Leuckarti 
Solms-Laubach: blocks deposited in the Botany School, Cam- 
bridge. 

Heterangium sp.: block supplied by Prof. W. T. Gordon, 
King's College, London. 

Where the preservation has been particularly good serial 
tangential sections have been prepared through the secondary 
wood, using the cellulose-pull technique; when the wood was 
not sufficiently well preserved to permit this technique ground 
sections were cut as close together as possible. 

The anatomy of the secondary xylem was investigated first 
to determine whether or not the ray structure is constant 
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throughout the radius and whether it could be correlated with 

other characters such as pitting and tracheidal morphology. 

Since the ray structure presents the most reliable taxonomic 

character of the secondary wood, the ray types into which most 

of the pteridosperm woods may be segregated will be described 

and illustrated. The blocks were in varying states of preserva- 

tion and in one group the rays were extremely tall. For these 

reasons uniformly good photographs could not be obtained 

and drawings were prepared by means of a reflector attached 

to a vertical photomicrographic camera. 

It is not possible to classify these woods on the basis of 

their ray structure according to the system employed for an- 

giosperm wood by Kribs (’35). Until more extensive studies 

are made of other groups it seems best to set up an independ- 

ent classification for the plants discussed here. Four rather 

distinct ray types are found within the group: 

) 
and 3—4-seriate, the latter not regularly fusiform, heterogeneous. 

(Chief feature is the uniform gradation between low uniseriate and rather tall 

irregularly — - Pl. JJV cͤrC,!ͤ ͤꝗ᷑?? ĩ x ee 

Sphe побой, Tetrastichia, Palaeopitys, Aneurophyton. 

Za енд varying from very low (3—4 cells) апа uniseriate to tall (usually not 

r 2mm.) an 

II. Rays of great height, up to and exceeding 2 em.; sides generally parallel but 

occasionally I dilated; low uniseriate or fusiform rays extremely 

rare; cell walls very thin, mostly аржы; cells angular, heterogeneous, іп- 

tereellular spaces small. 

A. Rays of first-formed secondary жн usually narrow, becoming greatly 

dilated toward the outside. Pl. 14, fig. 42.................. Lyginopteris. 

. Similar to A but less € in tangential dimensions, usually * more 

than 4—5 cells wide. Pl. 12, fig. 38; pl. 14, fig. 41..Heterangiwm, Steno- 

myelon, Calamopitys, Жейми», Sutcliffia, Maséleinton, e 

(in part) —9M. anglica, M. Noei, M. pusila, М. centrofilis, М. distelica, M. 

x 

Leuckarti. 

. Rays elongate-fusiform to nearly circular (that is, with tangential and vertical 

" — near ET equal), heterogeneous, uniseriate rays rare. Pl. 11, fig. 36; 

+ — M 

aa da 8 Ptychozylon, Medullosa (in part)—M. Solmsi, 

М. gigas, M. stellata (1) 

IV. Rays mostly uniseriate, occasionally 2—4-seriate, low, generally not more than 

7-10 eells high; heter кн) cell walls relatively thicker than in other 

groups. Pl. 15, > JJ/%%%% œ OEE Ба жауа ͤͤ——Ä0T / wm 

e e Bilignea, Protopitys, Cladoxylon, Endozylon. 
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TYPE I. 

Type Lis illustrated by a camera-lucida sketch (fig. 37) from 
slide 15T6 Petry Collection (Cornell U.). It is a partial re- 
construction in the sense that it represents a composite view 
of a number of the best-preserved portions of the slide. Other 
slides were available and as the preservation of the stele of 
this plant is in general very good the drawing is an accurate 
generalized reproduction of the ray structure. The secondary 
woods of Palaeopitys and Tetrastichia are not as well pre- 
served, particularly the former. However, a careful examina- 
tion of the slides in the Kidston and Gordon Collections indi- 
cates that their ray structure is essentially the same as that 
of Sphenoxylon. Although slides of Aneurophyton have not 
been available for examination, the description given by 
Kräusel ('36) indicates a close similarity to the other members 
of this group. Because these early forms are of particular in- 
terest as possible forerunners of the Pteridospermae proper a 
brief summary of the structure of their primary body is in- 
cluded here :8 

* Although the present treatise involves primarily the stelar anatomy of the 
pteridosperms, a discussion of the seed or megasporangiate fructifications should be 
appended in order to present a composite picture of these very early Gymnosperms 
or ‘‘Pro-Gymnosperms.’’ The latter term, originally introduced y Saporta = 
Marion J na to inelude plants of к ealamarian, and cordaitean affinities, 
or the m Hemi-Gymnosperm, is aed more truly descriptive of the nd 
а С Type I than any other. On the basis of anatomy alone this may 

justified. The morphology of the secondary enclosing structure, the cupule, of cer- 
tain Lower Carboniferous seeds is indeed a pressing problem. Rece ntly an extraor- 
dinary large cupule (6.2 еш. long) was discovered in the Lower Carboniferous oil 
shales of Scotland and will be described in a separate e paper. This T as we 5 
as Calathiops Bernhardti Benson, probably 9 in life more than 
whereas the smaller forms, such as Calymmatotheca Kidstoni Calder (Calder, 755 
contained only one seed as in the Upper Carboniferous one 

n his сна of the affinities of that extremely sie tas plant Tetrastichia 
ibiq 1 (738) has pointed out certain similarities with the petiole base 
of Telangium affine, and it may also be noted that the only foliage (other than that 
of 5 found in association with the above-mentioned cupule is again Telan- 
gium affine. The evidence of association is highly suggestive. 
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Palaeopitys Milleri M’Nab (Kidston & Lang, ’23). Solid pro- 

tostele 1.5 mm. in diameter, protoxylem elements probably 

near secondary wood. Mid-Devonian. 

Aneurophyton germanicum Kriusel & Weyland (Krausel, 36). 

Solid protostele, approximately 1.5-3 mm. in diameter, tri- 

arch, the three protoxylem groups near the periphery. Mid- 

Devonian. 

Tetrastichia bupatides Gordon (Gordon, '38). Solid 4- or 5- 

rayed protostele 1.5-2.5 mm. in diameter, with protoxylem 

centrally placed in the arms. Lower Carboniferous. 

Sphenoxylon eupunctata (D. E. Thomas) Read (D. E. Thomas, 

35). Primary body consisting of medullated central column 

4 x 2 mm., with four radiating arms of primary xylem. Up- 

per Devonian. 

It is of interest to note that the primary body in three of 

these four genera is a solid protostele. In Sphenowylon, with 

its somewhat larger primary body, it is not surprising to find 

it mixed. Bower has shown that in the Psilotales and Psilophy- 

tales the inereasing size of a solid protostele is correlated 

either with medullation (as in Psilotum) or stellation (as in 

Asteroxylon), with the result that the xylem-parenchyma 

ratio remains more or less constant. The same holds true in a 

general way for these forms with secondary wood. The pri- 

mary body of Palaeopitys is the smallest and is a solid cylin- 

drieal protostele. In the other three the primary body is larger 

and is either more or less stellate as in Tetrastichia and Aneu- 

rophyton, or mixed as in Sphenoxylon. It seems evident that 

the stellate protoxylem (actinostele) had its origin from the 

protostele at a very early date and that both types independ- 

ently gave rise to secondary growth. 

TYPE II 

The woods grouped under Type II constitute a rather uni- 

form assemblage, at least as far as the structure of the second- 

ary wood is concerned. The segregation of Lyginopteris from 

the other members is based on a difference in degree—the 
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greatly dilated rays as they pass outward seem to be more 
generally characteristic of this plant than those placed under 
the sub-type B. 

The series of three drawings in pl. 14, fig. 42, represents por- 

tions (as the rays of Lyginopteris are exceedingly high, often 

exceeding 2 em., it is not possible to show complete rays with- 

out making an unduly large plate) of a few rays of Lyginop- 
teris. At a the rays are shown as they appear elose to the 
pith, at c as they appear at the outer border of the secondary 

xylem, while at b they are shown midway between. The total 
radial distance from a to c was 2.7 mm. The rays do not often 
attain greater tangential dimensions than those shown in c, 
and it may be noted even here, in the lower left-hand corner of 
the figure, that the ray is being split at two different points. 

The vertieal fusion of rays as they pass toward the outside 
is not an uncommon feature. In fig. 42c, the ray at the right now 
extending the full length of the figure has resulted from the 
fusion of two separate vertically aligned rays in a and b. 

The question of the phylogenetic origin of the multiseriate 
ray is one that has long been disputed by anatomists, evidence 
having been brought forward by Jeffrey and his students in 
support of an origin from the aggregation of numerous uni- 
seriate rays, and by Bailey and others in support of the widen- 
ing of a uniseriate ray. In 1914 Bailey and Sinnott wrote: 

** Multiseriate rays of varying width are well developed in the majority of 
arborescent or shrubby dicotyledons and may be traced through the Tertiary 
to the Middle Cretaceous . . . The investigation of the structure and develop- 
ment of rays in the various families of the dicotyledons reveals much evidence 
that the multiseriate rays originated by the gradual widening of primitive 
uniseriate rays." 

In view of the evidence presented by both Schools it seems 
quite likely that the multiseriate rays have had a dual origin. 
That they were formed ontogenetically in Lyginopteris by the 
dilation of uni- or biseriate rays is well shown in fig. 42 but 
the bearing that this may have on the origin of homologous 
struetures in more recent seed plants is open to question. 

Although the tracheid-ray ratio varies considerably in this 
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plant these greatly dilated rays are general in occurrence and, 

although widest when in association with leaf traces, they are 

by no means confined to this region. In close proximity to the 

leaf traces the rays, as is usually the case, lose their character- 

istic shape. 

Mechanics of ray division.—It has been possible in two of 

the pteridosperms to trace individual rays closely enough to 

determine the manner in which they divide. It was found that 

in Cycadoaxylon robustum the actual mechanics of ray division 

follows essentially the same process as shown for Cola togoen- 

sis Engler & Krause by Miss Chattaway (’37). A single tra- 

cheid initial cuts diagonally across the ray, apparently in- 
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Text-fig. 1. Ray division in Lyginopteris oldhamia. Explanation in the text. 

creasing in length by sliding growth. The unique anastomos- 

ing nature of the tracheids and rays in this wood will be taken 

up below. 

In Lyginopteris the case is somewhat different, for the rays 

do not simply divide by the inereasing length of a single tra- 

cheid initial. Blocks were selected in which the secondary wood 

was especially well preserved and a series of tangential sec- 

tions was prepared by the cellulose-pull technique. Although 

transverse ground sections of Lyginopteris often present re- 

markably fine cellular details the delicate ray tissue is rarely 

sufficiently well preserved to produce a uniform series of tan- 

gential pulls. Of four especially well-preserved blocks treated 

in this way one proved to be somewhat superior to the rest 

(text-fig. 1). Of sixteen sections taken through a radial dis- 
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tance of 1 mm. those shown in the text- figure have been selected 
to show the mode of ray division. At a the ray may be observed 
prior to any indication of division; at b it has increased its 
tangential dimensions considerably and ten of the ray cells 
laid down by the cambial initials have become lignified, their 
walls being composed of bordered pits as in normal tracheids. 
Although some of these lignified cells are no larger than the 
ray-parenchyma cells certain others are distinctly elongated. 
In c the number of lignified cells is smaller but those remaining 
are considerably larger and the ray has been almost com- 
pletely dissected. 

This increase in size of the lignified ray cells, or ‘fray tra- 
cheids,’’ is apparently due to increase in size of certain cam- 
bial initials with resultant crowding out of the others. This 
increase merges imperceptibly into typical sliding growth as 
the later-formed lignified cells assume a more distinetly tra- 
cheidal shape. If the cell indicated at A, text-fig. 14 be сот- 
pared with the corresponding ones in c and e respectively this 
becomes apparent; in the latter figure the cell formed from 
the same initial had so elongated that the end could not con- 
veniently be included in the figure. The resultant U-shaped 
tracheids are not of uncommon occurrence, and when in asso- 
ciation with leaf traces they may assume much more bizarre 
forms. 

Although the division of the rays is primarily due to in- 
crease in size and sliding growth of certain initials there 
remains the possibility of the occasional fusion of the initials 
themselves. 

These lignified cells may oceur isolated in the rays unasso- 
eiated with any later divisions. That is, an initial may lay 
down a ray cell which becomes lignified while the succeeding 
cell will remain a normal ray-parenchyma cell. New rays may 
be formed either by this division of one into two more or less 
equal parts or by a fragmentation process whereby a small arc- 
shaped portion of the ray is segmented off followed by a grad- 
ual dilation of the newly formed rays as shown in fig. 42. 

Williamson and Scott (796) noted that in Lyginopteris, ** Ad- 
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ditional secondary rays appear de novo in the later formed 

layers, as secondary growth proceeds." ... Their deduction 

was apparently based on transverse sections in which it is very 

difficult to ascertain positively the mode of origin of new rays. 

It is apparent that serial tangential sections present a much 

more positive means of determining ray origin, and while new 

rays may arise de novo the mode of secondary ray origin as 

described above is the only one that has been observed in the 

present investigation. 

In subtype B the rays are for the most part very narrow, 

with nearly parallel sides, and of great height, being as high 

as 2 em. or more in Medullosa Noei (fig. 41). In Sutcliffia insig- 

nis Scott (fig. 38) the rays are as high or higher. In slide 

71 (0.73), University College Collection (London), three rays 

were measured having heights of 13.6, 17.6, and 14.0 mm., 

respectively ; a fourth measured nearly 25.0 mm. These figures 

do not represent extremes but cracks or spots where the 

preservation is poor prevents the measurement of many rays 

throughout their entire height. 

In Calamopitys the rays are very tall, quite uniform in their 

tangential dimensions, but somewhat broader than the other 

members of this subgroup (fig. 28). 

Tangential sections through the xylem of the large outer 

steles (‘‘snakerings’’) of Medullosa Leuckarti have been pre- 

pared by Mr. Hemingway.? Although the cellular details are 

not well preserved the general shape of the rays is clearly de- 

fined. They are very narrow, most of them probably not more 

than two cells wide and well over a centimeter high. They are 

indeed quite similar to the rays of the Medullosae of the anglica 

section (Schopf, '39), such as M. anglica and M. Noei. That 

this similarity should exist is not surprising for other than 

being somewhat larger, the general stelar anatomy of M. 

Leuckarti is not vastly different from M. anglica. The latter 

does of course lack the star-rings but this is perhaps not a 

point of great distinetion since there is one present in M. cen- 

trofilis which Seward (17) described as forming ‘‘a connect- 

*Slides Nos. 1060, 1061, in the Botany School, Cambridge. 
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ing link with certain continental Medullosae." The structure 
of the rays tends to confirm Schopf’s tentative inclusion of 
this species in his subgenus Anglorota (Schopf, ’39). 
Megaloxylon presents somewhat of an exception in that its 

ray structure is more or less intermediate between subtype IIB 
and Type ПТ. The rays (fig. 40) do not reach the extreme 
height characteristic of П and smaller rays are more abun- 
dant. The larger rays tend to be fusiform although more elon- 
gate vertically and not as broad as the rays of Type ITI. 

TYPE III 

The members of Type III possess rays varying from elon- 
gate-fusiform to cylindrical. In general they are quite distinct 
from the high, narrow, parallel-sided rays of the preceding 
group. The pitting of the tracheids is likewise somewhat dif- 
ferent as will be pointed out later. In view of the more or less 
transitional Megaloxylon I am inclined to believe that the 
members of this group may not be fundamentally different 
from those of Type II but rather represent an end line of de- 
velopment from the latter, typified in the extreme by the bi- 
zarre Cycadoxylon anomalum. 

Cycadoxylon anomalum.—This remarkable wood has been 
mentioned a number of times in the literature since its original 
description by Williamson in 1878. However, inasmuch as cer- 
tain details of its structure have never been adequately figured 
and certain questions have arisen with regards to possible 
identity with Cycadoxylon robustum (Seward, 1897) a re- 
investigation was undertaken. Two fragments of the original 
block were located in the Hunterian Museum, Glasgow, one of 
which has been utilized for the study of the rays. A second and 
somewhat larger fragment is preserved in the Williamson 
Collection at the British Museum. 

The fragment of secondary wood upon which the species is 
based was collected from the Lower Carboniferous of Arran. 
It is especially remarkable that such a highly specialized wood 
should be found in this low horizon, and some doubt has been 
cast by those familiar with the locality as to its actual deriva- 
tion from these rocks. 
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Although originally described by Williamson under the 

name of Lyginodendron anomalum (Williamson, 1878) it be- 

came evident that there was no close affinity with Lyginoden- 

dron (Lyginopteris), and it was subsequently placed in Re- 

nault's genus Cycadozylon by Williamson and Scott (1896). 

In his description of Cycadoaxylon robustum Seward (1897) 

suggests a similarity between C. anomalum and that portion of 

C. robustum where the wood is disturbed by a leaf trace: 

„The resemblance between Lyginodendron robustum and Lyginodendron 
anomalum as regards the structure of the wood and the form of the medullary 

rays, which is specially striking in the wood of the former species where the 
normal form of the rays is modified by the bending of the tracheids to a leaf- 

trace bundle, points to the possibility of the two forms being closely allied to 
one another.“ 

In order to check the constancy of the ray structure of C. 

anomalum a small block was studied first by means of serial 

tangential pulls through a radial distance of approximately 

2 mm. When it was found that there was almost no change in 

the structure of the rays through this distance the block was 

ground more rapidly and photographs made directly from the 

etched surface by means of reflected light.!“ This was carried 

on through a radial distance of approximately 1.5 em. where 

there was very little change in the ray structure. It is certain 

then that there is no close similarity between this constant tra- 

cheid-ray relationship and the very irregularly contorted rays 

in C. robustum where they are associated with the leaf traces. 

А careful comparison of the slides of both species in the Wil- 

liamson, Scott, and Cambridge Botany School collections, com- 

bined with the constant ray structure of C. anomalum as shown 

above, leaves no doubt as to the specific distinction of the two. 
In fact, it is probable that the distinction is a generic one. 

The pitting of the radial walls of the tracheids shows con- 

siderable variation from the closely compacted reticulate pit- 

ting figured by Williamson (1878). Although the crowded 

% Very satisfactory photographs were obtained when the silicified block was 

roughly ground down with #150 carborundum, smoothed with #500, etched for 

five minutes in 25 per cent hydrofluoric acid, dried, and photographed with reflected 
light. 
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reticulate type (fig. 26) is common it is more often loose“ 

with the pits irregularly arranged (figs. 25, 27) and in some 

tracheids they are quite distantly scattered’ (fig. 24). 

Cycadoxylon robustum.—This wood was treated in essen- 

tially the same manner as Lyginopteris. Although quite well 

preserved, sufficiently satisfactory preparations could not be 

obtained by the cellulose-pull technique. A preliminary series 

of the latter through about 1 mm. of the wood did indicate, 

however, that ground sections could be prepared sufficiently 

close together to show the significant features of the anatomy. 

Consequently, a series of 14 tangential sections extending 

through a radial distance of 2.5 ст. was prepared by Mr. Hem- 

ingway from fragment No. 3 of the original block (V4280 Brit- 

ish Museum), the average distance between sections being 

slightly less than 2 mm. 

A region was then selected which was representative and 

well preserved throughout the entire series. This has been 

reproduced (text-fig. 2) by means of tracings made with a 

photomierographie projector. The drawings correspond to 

slides 1, 3, 5, 6, 7, 10, 11, 12, and 14, respectively.! Those sec- 

tions (Nos. 2, 4, 8, 13) which show no appreciable change over 

the ones preceding them have been omitted from the series. 

Text-fig. 2a represents the section nearest (2 em. from) the pith 

while у represents the outermost section. The tracheidal tissue 
is shown in black and the rays in white. 

The most interesting feature of the wood lies in the fact that 

the new rays eut off from the older ones do not retain their 

individuality and inerease uniformly in size as shown in Cola 

togoensis (Chattaway, '37) ; rather the rays and the tracheids 

form an anastomosing network. In order to understand this 

relationship an individual ray, A in text-fig. 2a, will be followed 

through the series of drawings. In a a small portion of the ray 

is being split off at the top and in b this is completed; in e a 

second ray segment is being cut off 1mmediately below the first ; 

in f this second division is complete, there being now three dis- 

tinct rays; in the next figure, g, the first of the newly formed 

u Preserved in the British Museum (Natural History), London. 
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rays has again fused with the **parent"' ray, in h the second 

segment follows and is completely fused in i, resulting in a sin- 
gle individual ray again. 

While these changes have been progressing in the upper 

portion of the ray A it will be noticed that another division has 
taken place in 5, a little above the lower extremity of that por- 
tion of the ray shown in the figure; in d two small rays are eut 
off, while in c all four have again fused. 

As a second example the ray E in text-fig. 2a may be fol- 

lowed: this divides to form two equal rays (E and F) in b; 

F divides again (figs. d and e), producing the two rays F and C 
in f, while F and E fuse again in g and remain thus throughout 
the remainder of the series. Although the structure of any sin- 
gle ray may not remain constant for any great radial distance 
the general tracheid-ray relationship at any point throughout 
the secondary wood shows no appreciable variation. 

Medullosa Solmsu.—There remains much to be known of the 

Permian Medullosas of Chemnitz, and it is more than likely 

that when further knowledge is forthcoming those plants in- 

cluded within the genus must be segregated into a number of 

different genera. In general, the rays of the Permian forms are 

lower and more fusiform than those of the English and Ameri- 

can species. 

The detailed anatomy of the remarkable M. Solmsii is but 

little known, and the structure of the rays has, to my knowl- 

edge, never been figured. Weber and Sterzel (1896) figured a 
tangential cut through the outer ring of meristeles in a speci- 

men of the variety typica but it is not sufficiently clear to show 

the structural details. 

Five tangential sections have been prepared from two differ- 

ent meristeles by Mr. Hemingway and two prepared from a 
third meristele by the author. These sections include both the 
‘‘internal’’ and ‘‘external’’ portions of the secondary wood 
composing the meristeles. 

This wood is frequently disturbed by the passage of leaf 
traces. In the vicinity of the traces the rays are, as is usually 
the case, broader, lower and less regular in shape. In that 



[Vor. 27 

82 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

portion of the wood farthest from the traces the rays are quite 

tall but with a considerable admixture of lower uni- and bi- 

seriate rays (fig. 46). The rays do not approach the great 

height found in Type II, although there is no great dissimilar- 

ity between them and the rays of Megaloxylon which, as pre- 

viously noted, is more or less intermediate between Types П 

and ITI. 

Medullosa gigas B.R.—Slides of this species have not been 

available for study. However, judging from Renault’s (’93- 

96) description and figures the rays are similar to those of 

Cycadoxylon robustum, clearly justifying its inclusion within 

this group. 

TYPE IV 

Those plants included under Type IV have uniformly small 

rays, only a few cells high and mostly uniseriate, in striking 

contrast to either Types II or IIT. The rays of Bilignea resi- 

nosa (fig. 43) are typical for the group. 

Endoxylon zonatum (fig. 44) presents a unique and very 

striking character in the oblique nature of the horizontal walls 

of the ray cells. This does not occur in all the rays, as may be 

seen in the figure, but the majority possess it. 

It has been pointed out that the Calamopityeae includes gen- 

era which diverge very widely in certain of their characters. 

The variation in the structure of the secondary wood between 

certain members of the group is evident if either figs. 43 or 44 

be compared with fig. 28 (Calamopitys annularis). Scott de- 

scribed such wood as cordaitean and it seems likely that the 

natural affinities of the following members of the Calamo- 

pityeae lie closer to the cordaitean-coniferous complex than to 

the pteridosperms: Hristophyton fasciculare, Е. Beiner- 

tianum, Endoxylon zonatum, Bilignea resinosa, B. solida. 

THE TRACHEIDAL MORPHOLOGY OF THE PTERIDOSPERMS 

a. Pitting types.—The type of pits found in the tracheids of 

the secondary wood of certain of the pteridosperms is strik- 

ingly distinctive. The pits are irregular in size and shape (figs. 
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50, 51, 52), angular due to their crowded nature, and not ar- 

ranged in any regular order. This type is characteristic of 
the following genera: Heterangium, Lyginopteris, Rhetinan- 
gium, Stenomyelon, Calamopitys, and Medullosa (anglica sec- 
tion). In addition to these, Palaeopitys and Tetrastichia may 
be assigned to this group, and also Aneurophyton judging 
from Kräusel and Weyland's description (729): „die Wande 
der vierseitigen oder polygonalen Zellen sind in ihrer ganzen 
Ausdehnung mit netsformig angeordneten Tupfeln bedeckt.“ 
Although the pitting occasionally may be typieally alternate 
(fig. 53) itis comparatively rare. 

It should be noted, furthermore, that the pits of the meta- 

xylem tracheids of these same woods are universally of this 
reticulate bordered type, differing from those of the secondary 

wood only in their often more irregular size and shape (fig. 49). 

Certain uncatalogued slides of Stenomyelon tuedianum Kid- 

ston in the Scott Collection show particularly well the rapid 
transition from scalariform tracheids in the protoxylem to 
reticulate in the metaxylem (figs. 45, 52, 53). 

The great geological age of these plants, the generally primi- 

tive nature of the primary body, and this rapid transition, all 

indieate that this retieulate-bordered pitting is palingeneti- 

cally the primitive type for the metaxylem and the secondary 

tracheids of this group; there is no indication in any of the 

genera from the simplest, such as Palaeopitys and Tetras- 

tichia, to the more advanced members, such as Lyginopteris, 

that in the secondary wood this type of pitting was ever derived 
from an annular or scalariform type. 

The close correlation of this reticulate-bordered pitting with 

the ray anatomy of the genera Stenomyelon to Lyginopteris, 

as shown in table п, is partieularly significant. The range in 

structure of the primary body from a solid protostele through 

mixed protosteles to Lyginopteris, with a few scattered periph- 

eral bundles, indicates clearly the comparative сопзїапсу 

of the secondary wood throughout the group. 

The pits in the secondary wood of those members grouped 

under ray Types III and IV are either of the typical arauca- 
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rian-cordaitean type (figs. 54, 56) or are more or less scat- 

tered, round or oval. Protopitys, with its usually crowded elon- 

gate bordered pits, presents a very distinctive type (fig. 48). 

Such pits occur occasionally in Mesoxylon multirame but are 

not nearly as striking as in Protopitys. The figure of Bilignea 
resinosa (fig. 55) is more or less typical for that genus and 

Eristophyton. In Cycadoxylon robustum and Megaloxylon 

Scotti, although the pits are closely erowded, the arrangement 

is more regular (tending to vertical rows) than in those woods 

with the typical reticulate-bordered type. In Cycadoxylon 

anomalum the pits may be closely erowded (fig. 26) but they 

are generally more loosely arranged (figs. 24, 25, 27). 

TABLE II 
EXPLANATION IN TEXT 

Nature of primary Ray | Pitting of radial walls 
body type of secondary xylem 

Tetrastichia Solid protostele I Reticulate-bordered 
Aneurophyton Solid protostele I Reticulate-bordered 
Palaeopitys Solid protostele I Reticulate-bordered 
Stenomyelon Solid protostele with 3 II Reticulate-bordered 

narrow ‘‘rays’’ of paren- 
eh 

Heterangium Mixed protostele II Reticulate-bordered 
Rhetinangiwm Mixed protostele II Reticulate-bordered 
Medullosa Mixed protostele II Reticulate-bordered 

(anglica section) 

Calamopitys Mixed protostele but more| II Reticulate-bordered 
highly medullated than 
the above three 

Lyginopteris Medullated with distinct) II Reticulate-bordered 
scattered peripheral bun- 
dles 

b. Pitting in the tangential walls of the tracheids of the 

secondary wood.—Judging from accounts in the literature one 

would conclude that tangential pitting in Paleozoic woods is of 

rare occurrence. A careful examination of many of the stems 

of Devonian and Carboniferous seed plants or supposed seed 

plants reveals a somewhat different story. Reasons will be 

presented below which seem to indicate that the tangential 

walls of the secondary wood of all primitive seed plants, or 
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rather the stock from which seed plants arose, were pitted in 

the same manner as the radial walls. 

In 1935 D. E. Thomas listed the following plants in which 

tangential pitting was known to occur: Pitys antiqua, Palaeo- 

pitys Milleri, Callizylon trifilieve, C. Newberryi, Volkelia re- 

fracta, Mesoxylon multirame, Bilignea resinosa, Sphenoxylon 

eupunctata. 

Considering first those plants enumerated under ray Type I 

it may be noted that T'etrastichia bupatides, Palaeopitys Mil- 

leri, and Aneurophyton germanicum have all been reported as 

having tangential pitting. I have been able to examine slides 

of the first two in the Kidston and Gordon Collections, and for 

the third, Kräusel and Weyland (729) write: Die Mehrzahl 

der Tracheiden gleicht aber auch hier deren des sekundären 

Holzes, d.h. die Wande der vierseitigen oder polygonalen Zel- 

len sind in ihrer ganzen Ausdehnung mit netzfórmig angeord- 

neten Tüpfeln bedeckt, die in ein bis sechs Reihen stehen kón- 

пей... 

The tracheids of these three plants then are pitted alike on 

the tangential and radial walls. Although the tangential 

walls of Sphenoxylon eupunctata are abundantly pitted, the 

pits are, as Thomas points out, in many cells scattered and not 

crowded as in the radial walls. This tendency to lose the tan- 

gential pits correlates interestingly enough with the more ad- 

vanced nature of the primary cylinder of Sphenoxylon with its 

highly medullated primary body. 

In addition to the above, I have observed tangential pitting 

in the following: Sutcliffia insignis, slide 71(0.73) University 

College, London; Medullosa anglica, slide A.M.7 Binney Col- 

lection, Cambridge; Heterangium tillaeoides, slide 1621 Wil- 

liamson Collection, British Museum (Natural History) ; Heter- 

angium (punctatum?), Renault Collection, Natural History 

Museum, Paris; Stenomyelon tuedianum, uncatalogued slide 

in the Scott Collection, British Museum; Heterangium sp., 

slide 91 Gordon Collection, King’s College, London, and nu- 

merous slides in my own collection. 

The most striking occurrence of tangential pitting is found 
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in the last-mentioned Heterangium from Burntisland. Prof. 
Gordon has kindly allowed me to examine his slides and has 
placed in my hands a block containing portions of two stems. 
The excellent preservation of the structure made possible the 
preparation of a fine series of cellulose pulls through the zone 
of secondary wood. The latter is quite narrow, being little 
more than 0.5 mm. wide, but the pitting is uniform on the tan- 
gential walls throughout as shown in fig. 31. These specimens 
of Heterangium are closely comparable with H. Grievei. 

It is particularly significant that the most primitive woods 
possessing secondary xylem (Tetrastichia, Palaeopitys, and 
Aneurophyton) should be pitted alike on the tangential and 
radial walls, and that the somewhat more advanced forms 
(Sphenoxylon and Heterangium) show a tendency to lose the 
tangential pitting. The above-noted specimens of Heteran- 
gium from Burntisland possess uniform pitting on the tangen- 
tial walls, while in Н. tillaeoides and Н. punctatum the pits are 
scattered. In more highly specialized forms still, such as Me- 
dullosa and Sutcliffia, this character becomes relatively rare. 

с. Tracheid measurements.—The great length of the tra- 
cheids of such pteridosperms as Lyginopteris oldhamia and 
Medullosa anglica has been noted by previous workers. Actual 
measurements have never been made, however, due to the diffi- 
culty of obtaining tangential longitudinal sections showing the 
entire length of the tracheids and the impossibility of obtain- 
ing complete serial sections with the older technique. It is 
surprising to note how few good tangential sections of the rela- 
tively common pteridosperms are available in the great Eng- 
lish collections, a lack which may be attributed to the emphasis 
placed on the primary body. 

The tracheids were measured by means of complete series 
of tangential cellulose pulls taken through the secondary wood. 
Particularly well-preserved tracheids were chosen and traced 
centripetally and centrifugally through successive pulls in 
order to check the length accurately. 

The tracheid lengths given for L. oldhamia are based on two 
blocks containing exceptionally well-preserved secondary 
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wood. Although only approximately 25 tracheids were fol- 
lowed in their entirety, the results are representative since 
the variation in those measured was not great. The average 
length was found to be 5.8 mm., with a minimum and maximum 
of 5.1 and 6.7 mm., respectively. 

The two species of Medullosa, M. anglica and M. Noei, have 
tracheids of remarkable length. The figures given in table ur 
are based on only two complete measurements, the length be- 
ing so great that it is difficult to find a complete cell. In the 
blocks from which the measurements of both species were ob- 
tained many tracheids were traced for well over 1.5 cm. with 
no termination, and it is almost certain that if figures could be 
based on more numerous complete cells the average length 
would be actually greater than that given. 

In the following table figures for other gymnosperms are 
included for comparison, also for the dicotyledons taken from 
Bailey and Tupper (718). These latter figures have been com- 
pounded from the numerous average measurements of the 
older wood (not the first annual ring) given for many genera 
and species included under the six groups. 

TABLE ПТ 

TRACHEID LENGTHS (mm.) 

Average Source of data 

Lyginopteris oldhamia 5.8  |Blocks espn by J. R. Lomax and 
W. Hemingw 

Medullosa Noei 24.0 a in the Botany School Collections, 

М. anglica | 17.5 Block а by J. В. Lom 
Cycadozylon robustum | 5.6 Block supplied by British pT 

(Natural Histor ory) 
Coniferae | 3.6 Bailey & Tupper (18), 

average of 35 gen. and 131 sp. 
Cordaitales 5. Bailey & Tupper (?18), 

| average of 2 gen. and 2 sp 
Bennettitales 5.3 Bailey & Tupper (718), 

average of 1 gen. and 2 sp 
Cycadales 6.8  |Bailey & pp (718), 

average of 1 gen. and 1 sp. 
Ginkgoales 3.5 — & Tupper (718), 

. erage of 1 gen. and 1 sp. 
Angiospermae-Dicotyledeae 1.2 Bailey & Ziel (18), 

average of 262 gen. and 276 sp. 
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The great length of the tracheids in Lyginopteris and par- 

ticularly in Medullosa is not surprising when one considers 

their transverse dimensions. In M. Noei and М. anglica these 

cells may reach a diameter of 0.25 mm. and, although some few 

are as small as 40 y or less, the average diameter is greater 

than that of any other seed plant that has come to my atten- 

tion. It is interesting to compare the tracheid diameter of a 

few representative members of the Carboniferous pterido- 

sperms with the vessels of the earliest known (Lower Creta- 

ceous) dicotyledons : 

TABLE IV 
TRACHEID AND VESSEL DIAMETERS OF CERTAIN PTERIDOSPERMS AND 

LOWER CRETACEOUS DICOTYLEDONS RESPECTIVELY 

| Average diameter in “* 

"e | Vessel Tracheid 

Lyginopteris oldhamia 72. 
Medullosa anglica 128. 
Rhetinangium Arberi 45. — 85. 
Aptiana radiata Stopes 28. — 40 

porosa Stopes 280. – 370 
Sabulia Scottii Stopes - 
Cantia arborescens Stopes 30.- 50. 
Ну ма Elgari Stopes 50.- 70. 

* Although the author has = able to study the slides of the five Lower Cretace- 

ous dicotyledonous woods (Aptiana, Woburnia, Sabulia, Cantia, and Hythia) the 

figures are taken directly mon ecd (712). Th he тараран for М. anglica 

are from slide 922, Andrews Coll.; for L. oldhamia, an average of about 600 cells, 

from slides 180, 183, Binney Coll, and 1147, 251, Scott Coll. 

It is significant that the earliest known dicotyledonous woods 

described by Stopes (712, 15) are, with the exception of Wo- 

burnia porosa, woods with vessels of exceptionally narrow 

diameter. The tracheids of the above pteridosperms not only 

equal but in some cases greatly surpass in diameter the vessels 

of these early angiosperms. The distinction, then, between 

diameters of tracheids and vessels in the higher plants van- 

ishes when these fossils are taken into consideration. 

The angular, irregular shape of the tracheids is particu- 

larly noticeable in Medullosa (anglica section), Lyginopteris, 
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and Sutcliffia (text-fig. 3). Tracheids of this shape are found 

in certain conifers and dicotyledons, and while perhaps of 

little significance their appearance is striking and has been 

commented upon by other paleobotanists. 

It is significant that there is no trace to be found in the sec- 

ondary wood of the pteridosperms of tracheids with sealari- 
form pitting on their side or end walls such as has been de- 
scribed in certain families of angiosperms and considered to 

Tex Sutcliffia insignis. Transverse section of second- 
ary sash Шш, 5(040) Univ. College Coll., London). x 50. 

be an indication of a primitive nature. In view of the care- 

fully compiled evidence obtained from living plants by such 

wood anatomists as Frost (730, 31) and Kribs (735) and since 

we have as yet no proof that the pteridosperms are ancestral 
to the dicotyledons, it seems best for the present to withhold 

further phylogenetic considerations in this respect. 

Lines or DEVELOPMENT IN THE PTERIDOSPERM COMPLEX 

The discovery in recent years of new psilophytalean and 

supposed seed-plant stem remains, combined with a more de- 

tailed knowledge of the secondary wood of these early plants, 

materially facilitates a clearer understanding of the natural 

relationships of this Devonian-Carboniferous complex. 
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Since Rhynia presents the simplest known type of stele it 

will serve as a starting point in the present discussion. It is 

evident that two stelar types may have developed from such a 

protostele. With increase in size the primary body became 

either medullated or convoluted in order, supposedly, to main- 

tain a more or less constant tracheid-parenchyma ratio. The 

fossil record clearly indicates that the actinostele arose very 

early, and like the protostele, acquired secondary wood at a 

very early date. 

In a consideration of what appear to be primitive stelar 

types in which secondary wood is present, the genera under 

ray Type I (Palaeopitys, Aneurophyton, Tetrastichia, and 

Sphenoxylon) may be included. It seems reasonable to con- 

sider Prof. Harris’ very interesting Schizopodium as an in- 

termediate form between this group and the simple stelar types 

of Rhynia and Asteroxylon, but until more is known of the 

ontogeny of the ‘‘secondary’’ xylem of Schizopodium final 

judgment must be withheld. 

A stele of the Heterangium type is not far removed from 

the above-mentioned group, and from this point a number of 

lines may have originated. First, with nearly complete medul- 

lation as in Lyginopteris and the development of extra-xylary 

rings as shown to occur in that genus the origin of the bizarre 

medullosas lies close at hand. Secondly, the cycadophytes may 

quite conceivably be derived from the Heterangium* type 

through such a form as Megaloxylon. Other than size there is 

not a great deal of difference between the primary body of the 

two. The peculiar aggregation of the tracheids to form a leaf 

trace in Megaloxylon is apparently due to the somewhat lower 

tracheid-parenchyma ratio of the primary body. The second- 

ary wood is in certain respects intermediate between Heteran- 

gium and the cycadean type. 

If it is ever possible to trace dicotyledonous ancestry to the 

12 The writer is quite aware of the danger of employing a few specific plants in 

building supposed lines of evolution. Names, however, are unavoidable in such a 

diseussion, and it must be borne in mind that they are used only as a matter of 

convenience to convey types of structure represented. 
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Carboniferous it seems to me that the members of ray Type II 
present the most plausible group as far as potential plasticity 
is concerned. It is tempting to consider such phyletic implica- 
tions with well-known pteridosperms of the Lyginopteris type 
but supporting facts are still notably lacking. As far as the 
stelar anatomy is concerned there is no sound basis for assum- 
ing such a line of development. Further discussion of the an- 
giosperms with reference to the Paleozoic plants considered 
here could be only in the nature of a review or speculation. 
The subject has been adequately treated, from the standpoint 
of reproductive structures, by Dr. H. H. Thomas in his more 
recent papers. 

SUMMARY 

1. The distinguishing characteristics of the pteridosperms 
and their probable relationships to other groups are discussed 
generally. | 

2. The primary body of the stem and root of Lyginopteris 
oldhamia is considered in detail with reference to size varia- 
tion, parenchyma-sclerenchyma relationship of the pith, and 
the nature of the primary xylem. 

3. Medullary meristematic activity is discussed and a re- 
markable specimen described in which a complete medullary 
cylinder of supposedly secondary xylem is present. 

4. It is pointed out that there are no gaps in the stelar varia- 
tion of L. oldhamia sufficiently wide to permit segregation of 
varieties, whereas the foliage in organic connection or asso- 
ciated with the stems presents distinct specific segregation. 
This is explained partly on the basis of character phylogeny 
and partly on the physiological requirements of the primary 
body. 

5. Evidence is summarized indicating the probable syn- 
onymy of Calamopitys americana, C. saturni, and C. annularis. 

6. The primary body of certain other fossil and living 
plants is discussed in relation to **Size and Form" principles. 

7. Four ray types are described for those plants generally 
included within the Pteridospermae. 
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8. The mechanics of ray division in Cycadoxylon robustum 

is shown to be essentially the same as Miss Chattaway de- 

scribed for Cola togoensis. In Lyginopteris the method is 

somewhat different and is described in detail. 

9. Cycadoxylon anomalum is partially redeseribed and is 

shown to possess a very constant ray structure and it is un- 

questionably distinet from C. robustum. 'The rays and tra- 

eheids are shown to anastomose. 

10. Those woods included under Ray Types I and II, par- 

tieularly the latter, possess a distinctive type of pitting, the 

pits being irregular in size and shape, closely erowded and ir- 

regularly (retieulately) arranged. The woods grouped under 

Ray Types III and IV possess either loosely arranged cireu- 

lar pits or the araucarian type. 

11. It is pointed out that there is no evidence that the sec- 

ondary tracheids of the pteridosperms ever possessed scalari- 

form pitting. In the earliest known forms only well-developed 

bordered pitting is found. 

12. It is shown that pitting in the tangential walls of the 

secondary tracheids is of much more common occurrence in 

these plants than is generally supposed. It is identieal with 

the radial-wall pitting and occurs throughout the secondary 

wood in T'etrastichia, Palaeopitys, Aneurophyton, and certain 

specimens of Heterangium, and to a lesser extent in others. 

13. The lengths of the secondary tracheids have been deter- 

mined for L. oldhamia and Medullosa Noei. 

14. Asa whole it seems clear that the secondary wood offers 

more stable taxonomie charaeters than the primary wood, the 

latter being more readily affected by ‘‘Size and Form"' fac- 

tors. 
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EXPLANATION OF PLATE 

PLATE 5 

Lyginopteris oldhamia. Transverse sections of stems, all x 7.5. 

Fig. 1. Andrews СоП. 1140. 

ig. 2. anchester Coll, R838b. 

Fig. 3. Williamson Coll. 1885HH. 



ANN. Mo. Вот. Ganp., Vor. 27, 1940 PLATE 5 

ANDREWS — PTERIDOSPERM ANATOMY 



[Vol. 27, 1940] 

100 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

EXPLANATION OF PLATE 

PLATE 6 

Lyginopteris oldhamia. Transverse sections of stems, all x 7.5. 

1116. 

Binney Coll. 180. From the type specimen. 

4. 

Scott Coll. 251. 

Cash (Manchester) Coll. Q10. 

Fig. 10. Williamson Coll. 1882. 
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EXPLANATION OF PLATE 

PLATE 7 

Lyginopteris oldhamia. 

Fig. 11. Central portion of fig. 14 more highly magnified. x 9. 
Fig. 12. Show a — centripetal xylem associated with a primary bundle, 

Manchester Coll. 27. 

Fig. n pono id 3 activity. Manchester Coll. R1059. x 8. 
Fig Stem with complete ring of ‘‘centripetal’’ secondary xylem. Man- 
i od. R1060. x 7. 

Fig. 1 Same ‚борай scattered nature of primary xylem adjacent to normal 
чони xylem. х 26. 

Fig. 16. Portion of fig. 14 shown at magnification of x 26. 
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EXPLANATION OF PLATE 

PLATE 8 
Fig. 17. Lyginopteris oldhamia. Manchester Coll. 1626. x 7.5. 

Fig. 18. Calamopitys saturni. E Coll. 74. x 33. 

. 19. Lyginopteris oldhamia. an uneatalogued slide in the Scott Coll. 

(labeled Е м а the pith, with no lignification. х 14. 

р, ИН oldhamia. Transverse sections of roots, all x 23. 
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EXPLANATION OF PLATE 

PLATE 9 

Cycadoxylon anomalum. Pitting in the radial walls of the tracheids of the sec- 
ondary xylem. 

Fig. 24. 

Fig. 25. 

Fig. 27. 

Scott Coll. 651. 

Scott Coll. 651. 

Scott Coll. 651. 

Scott Coll. 651. 

x 185. 

x 100. 

x 185. 

x 146. 

Calamopitys annularis. 

Tangential section through the secondary xylem. Berlin Coll. 49. x 17. 
howing portion of incomplete primary xylem ring. Berlin Coll. 97. 

Primary body. Berlin Coll. 74. x 14. 
Heterangium sp. EU pitting in tangential walls of seeondary 

trasheids. Gordon Coll. 91. x 5 
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EXPLANATION OF PLATE 

PLATE 10 

Lyginopteris oldhamia, Transverse sections showing variation in the nature of 

the primary xylem bundles, all x 65. 

Fig. 32. The normal type of bundle. Williamson Coll. 1882. 

Fig. 33. From the specimen with complete ring of centripetal secondary xylem 

(fig. 14). The primary xylem is for the most part not aggregated into distinct bun- 

dles but consists of a few scattered cells. 

Fig. 34. University College (London) Coll. М22У (19). 

Fig. 35. Manchester Coll. 1626. 
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ExPLANATION OF PLATE 

PLATE 11 

Fig. 36. Cycadoxylon anomalum. Tangential section through the secondary 
xylem, x 40. 

{ 
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EXPLANATION OF PLATE 

PLATE 12 

Rig 37. Sphenoxylon eupunctata. „ 

r 38. Sutcliffa insignis. Tangential section through eosondary wood. x 40. 
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EXPLANATION ОЕ PLATE 

PLATE 13 

oon 39. Cycadoxylon robustum. Tangential section through secondary xylem. 

“Pe 40. Megalozylon Scotti. Tangential section through secondary xylem. 
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EXPLANATION OF PLATE 

PLATE 14 

Fig. 41. Medullosa Noei. x 40. 

. 42, ginopteris oldhamia. Showing inerease in size of two rays in pass- 

ing jen the pith towards the periphery of the secondary xylem; a, the rays bor- 

dering on the pith; b, the rays about half-way out; c, the rays near the outside limit 

of the secondary xylem. x 40. 
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EXXPLANATION OF PLATE 

PLATE 15 

Fig. 43. Bilignea resinosa. Tangential section through secondary wood. x 40. 
Fig. 44. Endozylon zonatum. Same as а 

. 45. Stenomyelon tuedianum. Lengitedinal section through primary wood 
40 transition from protoxylem to metaxylem. 

Fig. 46. Medullosa Solmsii. Tangential section through secondary wood. Rays 
in black. x 37. 

Pitting in the tracheids of certain woods included within the Pteridospermae. 
All figures of the radial walls of secondary tracheids, except 49, which is a 

metaxylem tracheid; figs. 49, 50, 51, 52, 53, traced from photographs; figs. 47, 48, 
54, 55, 56, from camera-Incida ёнаи. All approximately х 170. 

Fig. 47. Mesoxylon multirame. (Scott Coll. 2360). 
Fig. 48. Protopitys radicans. (Kidston Coll. 8111). 
Fig. 49. Rhetinangiwm Arberi. (Gordon Coll. 1077). 
Fig. 50. Rhetinangiwm Arberi. (Gordon Coll. 986 
Fig. 51. Calamopitys annularis. (Berlin Coll. 101.44). 
Fig. 52. Stenomyelon tuedianum. (From uncatalogued slide in the Seott Coll.). 
Fig. 53. Same as above. 
Fig. 54. Dadozylon sp. (Seott Coll. 1508). 
Fig. 55. Bilignea resinosa. (Kidston Coll. 2742). 
Fig. 56. Poroxylon Edwardsii. (Scott Coll. 3336). 
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INTRODUCTION 

Baptista is a perennial herbaceous member of the Legumi- 

nosae which has been variously treated in different taxonomic 

publications. Small, who treated the group most thoroughly, 

placed it in the tribe Podalyrieae of the Fabaceae. It was in- 

cluded within the Podalyrieae, a subdivision of the Papilio- 

naceae, by Britton and Brown. Gray’s ‘‘Manual’’ regards it as 

a member of the Papilionoideae, a sub-family of the Legumi- 

позае. 

The genus Baptisia is confined to the eastern half of North 

America, embracing the general area from Maine to Florida, 
west to Minnesota, and south to Texas. Baptisia tinctoria and 
B. leucantha have been reported from Ontario, B. Nuttalliana 

and B. minor from Mexico adjacent to Texas; but such reports 

are rare as the genus is essentially one of the United States. 
In number of species it is most abundant in the eastern and 

southeastern states. Westward from the coast the number in- 

1 An investigation carried out in the Graduate Laboratory of the Henry Shaw 

School of Botany of Washington University and submitted as a thesis in partial ful- 

fillment of the requirements for the degree of doctor of philosophy in the Henry 
Shaw School of Botany of Washington University. 

Issued May 10, 1940. 

ANN. Mo. Bor. Ganp., Vol. 27, 1940. (119) 
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creases with the rising uplands and dwindles beyond the Ap- 

palachian range to fewer species but to a distinct group differ- 

ing considerably from the extreme eastern and southeastern 

types. The genus is well represented throughout the Missis- 

sippi Valley, but there have been no collections west of the 

Rocky Mountains. 

Taxonomically, the genus has gradually passed into a rather 

complicated state of affairs. The first species described were 

of the eastern states. As the country developed westward and 

more specimens were collected, attempts were made to fit them 

into the first descriptions. Frequently the plants in question 

were entirely new entities. In time the original descriptions 

were modified to include the newer types, and in a few instances 

the later collections outnumbered the earlier ones to such an 

extent that the true nature of the species as originally de- 

scribed was lost. 

It was with the idea of straightening out as many of these 

problems as possible that the present investigation was under- 

taken. Herbarium material of the Missouri Botanical Garden 

constituted the principal basis for the study. In addition visits 

were made to Notre Dame University, the Field Museum of 

Natural History, the Gray Herbarium of Harvard University, 

the New York Botanical Garden, the Academy of Natural 

Sciences of Philadelphia, the United States National Museum, 

and the Charleston (S. C.) Museum, for the examination of 

type specimens and authentic material of the earlier species. 

Through the Missouri Botanical Garden loans were secured 

from twenty other American herbaria. 

The examination of the above-mentioned material has re- 

sulted in a revised classification, the separation of several spe- 

cies into two or three categories, and the recognition of six new 
species, eight new varieties, and one new form. The discovery 

of eight clear-cut cases of hybridism, and a few additional sus- 

pected ones, contributed immeasurably to the solution of many 

problems. Species for which insufficient data are available 

have been relegated to a list of doubtful species. 

Sincere appreciation is expressed to Dr. J. M. Greenman, 

Curator of the Herbarium of the Missouri Botanical Garden, 
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who suggested the problem and under whose guidance the 
work has progressed; and to Dr. George T. Moore, Director of 
the Missouri Botanical Garden, for the privileges afforded in 
the use of the library and herbarium. Thanks are due also to 
those in charge of the herbaria of those institutions whose 
specimens were made available; and to those in charge of the 
following institutions for the loans of books and photographic 
copies of references: Gray Herbarium of Harvard Univer- 
sity, United States Department of Agriculture Library, and 
Muséum d’Histoire Naturelle. The author is extremely grate- 
ful to all who made special collections in the southeastern states 
and to temporarily inaccessible regions during the course 
of this investigation. Without this willing assistance the solu- 
tion of many problems would have been impossible. 

Taxonomic HISTORY or THE Genus 

Under the generic names of Crotalaria and Sophora Lin- 
naeus published four species which have been absorbed by 
Baptisia. These are: Crotalaria alba and C. perfoliata,’ and 
Sophora tinctoria, 1753,? and S. australis 1784. In 1788 Wal- 
ter* added two more under Sophora, namely S. lanceolata and 
S. villosa. Sophora australis was transferred to Podalyria by 
Willdenow* in 1799; and in 1803 Michaux® placed the other five 
in Podalyria, treating S. lanceolata Walt. as a synonym of P. 
uniflora Michx. 

Ventenat“ founded the genus Baptisia in 1808, basing his 
deseription on Sophora alba L. and S. tinctoria L. These two 
species were cited by him but were not accompanied by specific 
descriptions. 

In 1811 Robert Brown“ recognized Baptisia as a valid genus 

1 Linn. Sp. Pl. 2: 716, 714. 1753. 
PUN, Sn DL 1:1979. 1753. 

* Linn. Syst. Veg., ed. 14, 391. 1784. 

* Walt. Fl. Car. 134, 135. 1788. 

* Willd. in Linn. Sp. Pl., ed. 4, 2: 503. 1799. 
* Michx. Fl. Bor. Am. 1: 263-265. 1803. 
1 Vent. Dec. Gen. Nov. 9. 1808. 

*R. Br. in Ait. Hort. Kew., ed. 2, 3: 5, 6. 1811. 
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and referred thereto B. alba, B. tinctoria, B. australis, and B. 

perfoliata, giving a complete description of each species. 

' Nuttall’, in 1818, treated Baptisia as a valid genus indige- 

nous to North America, listed eight species, and added a new 

one, B. leucophaea. His B. caerulea is synonymous with B. aus- 

tralis, and B. mollis has since been transferred to Thermopsis. 

In 1821 Elliott 10 described B. uniflora Nutt. more fully as B. 

lanceolata and this specific name has stood since then. At the 

same time he described a new species, Baptisia bracteata, based 

on Podalyria bracteata Muhl. 

Crotalopsis Michx. was designated as a generic synonym of 

Baptisia by DeCandolle!! in 1825. 

In 1837 Rafinesque!? proposed four generic names—Laplo- 

sia, Lasinia, Pericaulon, and Ripasia—for different entities of 

Baptisia, adding a few new specific descriptions. Neither the 

generic nor specific names have ever been recognized as any- 

thing but synonyms of Baptisia. 

Torrey and Gray? described a new species, B. leucantha, 

in 1840, which is one of the dominant members of the group, 

having a distribution from Ontario to Minnesota, south to 

Louisiana and Texas. 

From time to time several other new species have been de- 

scribed, most of them more or less localized in rather small 

areas; but no attempt will be made to go into a detailed ac- 

count of their history. The species noted above are the typical 

representatives of the group; and, except for a few isolated 

species of doubtful status, they are the ones about which the 

greatest confusion has existed. 

GENERAL Discussion or PROBLEMS AND CONCLUSIONS 

1. Baptisia australis-B. minor complex : B. australis has for 

many years been the classical **dumping ground" for material 

collected in the Middle West. There can be little doubt as to the 

* Nutt. Gen. N. Am. Pl. 1: 281, 282. 1818. 

е Ell. Sketch Bot. S. Car. & Ga. 1: 467, 469, 1821. 

u DC. Prodr. 2: 100. 1825. 

1з Raf. New Fl. М. Аш. 2: 47-52. 1836 [1837]. 

№ Torr. & Gray, Fl. N. Am. 1: 385. 1840. 
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true nature of B. australis because for no other species is 
there such a wealth of literature, copiously illustrated. As 
originally described, it is a beautiful blue-flowered, large- 

leaved, simple- and erect-branched species of the eastern states 

and responds very well to cultivation. Early in the nineteenth 

century it was introduced into European gardens, especially 

in England and France. This fact, incidentally, paved the way 

for a number of problems in synonymy as it was given a num- 

ber of new names abroad. А comparison of illustrations and 

descriptions, however, leaves no question as to their identity. 

» australis 
„ minor 
‚ п. aberrans 

villosa 

Fig. l. Baptisia australis-B. minor complex; B. villosa. 

Throughout the Middle West a blue-flowered, smaller-leaved, 

dichotomously and divarieately branched plant was found in 

great abundance and was accepted as B. australis. For many 

years this smaller type has been taken for B. australis, and at 

least four-fifths of the material examined in the course of this 

investigation proved to be the plant of questionable status. A 

comparison with authentic B. australis makes it very clear 

that the more western type is specifically distinct. Discovery 

of the type specimen of B. minor Lehm. in the Gray Herbar- 

ium indicates that this fact was recognized as early as 1827. 
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However, Lehmann's name has been universally regarded as a 

synonym of B. australis. In 1861, it was again described as 

B. texana by Buckley; but this name was not even generally 

honored as a synonym of B. australis. Not until 1932, when 

Small, in Rydberg's **Flora of the Prairies and Plains of Cen- 

tral North America," described a new species, B. vespertina, 

from Missouri, Kansas and Texas, was any widespread cogni- 

zance of its existence manifested. But Small's name, which 

has been recognized in the last few years, must go into syn- 

» leucophaea 
. 1. glabrescens 
„ bracteata 
. laevionauli 

Bushii 
cuneata 

Fig. 2. Baptisia bracteata-B. leucophaea complex. 

onymy along with B. texana Buckl. The true B. australis ex- 

tends from Pennsylvania to southern Indiana, south to Vir- 

ginia and Tennessee. It has been introduced in Vermont. 

2. Baptisia bracteata-B. leucophaea complex: In the man- 

uals, B. bracteata and B. leucophaea were treated as con- 

specific for several years and recognition was given to the 

earlier name, B. bracteata. In 1903, Small!“ recognized them 

as two distinct species, and his recognition has since been sub- 

stantiated by most taxonomists. In a paper read by Dr. J. M. 

м Small, Fl. Southeast. U. S., ed. 1, 600, 601. 1903. 
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Greenman’ before the Illinois State Academy of Science at 
the East St. Louis meeting in May, 1933, the following differ- 
ences were pointed out: 

В. bracteata (Muhl.) Ell. B. leucophaea Nutt. 

Leaflets mostly 6—10 em. long. Leaflets averaging somewhat smaller. 
. Pedieels mostly less than 1.5 em. Pedicels more than 1.5 em. long. 
long. 

. Pod not strongly reticulated, sparsely Kad tered reticulated, densely spread- 

subappressed-pubescent. ing-pubescent. 

. Plants of North Carolina and Geor- Plants of и United States. 

c о м 

ТА 

Further differences are indicated in the taxonomic section. 
A variety of B. leucophaea, B. leucophaea Nutt. var. laevi- 

caulis, from Louisiana and Texas, was proposed by Gray! in 
1873, but no description accompanied the name; it was first 
described by Canby?” in 1879. In 1895 Small!5 raised it to 
specific rank, describing it as B. laevicaulis. It has been con- 
fused with a glabrate variety of B. leucophaea, more extensive 
in range. The present treatment recognizes B. laevicaulis 
Small, and proposes for the more widespread type the name 
B. leucophaea var. glabrescens. 

3. Unique species of the southeastern states: The southeast- 
ern states present a group of species in which there is marked 
fluctuation in morphological charaeters. Within this area there 
is a number of endemic species, especially in Florida but ex- 
tending into South Carolina, Georgia and Alabama, which re- 
veals rather interesting transitional stages, partieularly in 

leaf characters. Trifoliolate, stipulate leaves are the rule in 
the genus and are invariably found in the species throughout 
the remainder of the distribution area. In the sandhills along 

the coastal plains of South Carolina and Florida, there is a 
species, B. microphylla, the lower leaves of which are trifolio- 
late and stipulate, the upper ones frequently simple, entire, 
clasping, or perfoliate. The transition is quite apparent for it 

* Greenm. False Indigoes of the Mississippi Valley. Read at E. St. Louis meet- 
ing of Ill. State Acad. Sci. - 1933. 

* Hall's Pl. Texas 7. 1873 “Bull. Torr. Bot. Club 25: 134. 1895. 

? Bot. Gaz. 4: 132. 1879. 
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is possible to trace the gradual fusion of the stipules with the 

lower leaflets and of the leaflets themselves from the base of 

the stem upwards. In the same type of locality, but in a more 

extensive area, occurs a species, B. perfoliata, in which the 

perfoliate habit is definitely established. The pinelands of cen- 

tral Florida yield a species, B. simplicifolia, which has simple, 

entire, sessile leaves without stipules. A close degree of rela- 

tionship apparently exists between these aberrant forms and 

the B. sphaerocarpa-viridis complex in Louisiana, Arkansas, 

Texas and Oklahoma. The leaves of B. sphaerocarpa are nor- 

mal, i.e., trifoliolate; however, while the lower leaves of B. 

viridis are trifoliolate, the upper ones, and those terminating 

the lateral branches, are frequently bifoliolate and ultimately 

unifoliolate. There are no fusion stages apparent. Further 

evidence of this affinity is found in the mature pods which are 

ligneous, quite thick, and subglobose as in B. perfoliata. Ac- 

companying this common pod character, there is a tendency 

toward a distinct ferruginous coloring in B. perfoliata, B. 

sphaerocarpa, and B. viridis, instead of the blackening char- 

acteristic of most of the other species. 

Another interesting group in this area consists of B. Le- 

Contei, native of the pinelands and scrub along the coastal 

plains of Georgia and Florida; B. calycosa from the pinelands 

of eastern Florida; and B. hirsuta, endemic to the dry sandy 

pinelands of western Florida. All three differ from the rest 

of the species in the possession of a pair of bractlets slightly 

above the middle of the pedicel in addition to the solitary 

subtending bract, which is a constant character within the 

group. They are distinguished also by unique calyx charac- 

ters, a fact which prompted Small to place them in a separate 

tribe, Calyeosae. Throughout the genus the calyx is normally 

eampanulate, the lobes shorter than the tube. B. LeContei 

retains the campanulate character, departing from the pre- 

vailing type only in the elongated lobes which are about equal 

to the tube in length. But B. calycosa and B. hirsuta have a 

very reduced ealyx-tube and conspicuous foliaceous lobes at 

least four times the length of the tube, frequently completely 

obscuring the corolla. 
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В. врһаегосагра 
. viridis 

e a 
В. LeContei 

. simplicifolla 
„ microphylla 
« Calycosa 
. hirsuta 

В. Nuttalliana 
— — В. lanceolata 
----— B. elliptica — 2 . tomentosa 

"ttr rg B interc lata 

Fig. 3. Southeastern-southwestern affinities of Baptisia. 
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The affinities of B. leucantha in South Carolina, Georgia, 
Florida and Alabama furnished one of the most perplexing 
problems in the present study. After much hesitation the 
group, which, for the most part, has been heretofore ac- 
cepted as B. leucantha, was separated into two new species: 
B. psammophila, principally of Florida but extending into 

Georgia ; and B. pendula of Georgia, South Carolina and north- 
ern Florida. Two varieties were assigned to the latter species: 
var. obovata of central South Carolina, with reasonable cer- 

» leucantha 
. alba 
„ albescens 
psammophila 

+ pauciflora 
. macilenta 

Fig. 4. Baptisia alba-B. leucantha complex. 

tainty, and var. macrophylla, with considerable doubt. It oc- 
curs in Georgia, but a specimen found near Paducah, Ken- 
tucky, is identical with it. Further collections and detailed 
field study in the southeastern states are necessary before 
entirely satisfactory disposition can be made of these forms. 
In the light of specimens now in the major herbaria of the coun- 
try, these conclusions seem the most plausible. 
A new species and variety from along the Ochlockonee River 

in Florida have also been proposed: B. riparia, and var. min- 
ima. They are reminiscent of the leucantha alliance in that 
both blacken in drying; but the resemblance is only superficial 
as it is clearly distinguished on the basis of several characters. 
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The racemes are short, the flowers yellow, and the ovary pubes- 

cent. 

4. Hybridism: The relatively frequent occurrence of hy- 

bridism, particularly in areas where the borders of the geo- 

graphical ranges of some of the larger species overlap, has 

been the basis of much confusion. When it has been possible 
to establish with reasonable certainty the hybrid origin of a 

form, especially if it recurs in a number of localities in the 
vicinity of the suspected parents with a fair degree of inter- 

mediacy between them, binomials and descriptions have been 

proposed. There are a number of suspected cases, a few quite 

certain; but where direct evidence is lacking the plants in 

question are left ‘‘in statu апо” if they have previously been 

described, or described as novelties if not heretofore treated. 

x В. sulphurea Engelm.: Dr. Engelmann was the first to 

suggest the idea of hybridity in Baptisia in his description of 

B. sulphurea,’® pointing out that it grew in the presence of 

B. sphaerocarpa and “В. australis" (B. minor). Comparison 

of type material of B. sulphurea with the two other species 

leaves little doubt as to the wisdom of his assumption. 

x B. bicolor Greenman & Larisey: Dr. Hitchcock?“ next 

called attention to the fact that B. australis"! (В. minor) and 

B. leucophaea hybridized in Kansas. Since then collections of 

the intermediate form have been made in southwestern Mis- 

souri and Oklahoma. It is one of the most definitely established 

eases in the genus. In general habit it more nearly resembles 

B. minor, but the flowers are bicolorous: the standard blue as 

in B. minor, the wings and keel yellow as in B. leucophaea. 

Back-erosses to B. leucophaca are apparently common. 

x B. intermedia Larisey : In April, 1936, Dr. Harper?! called 

to the attention of the author a case involving B. viridis (В. 

sphaerocarpa’’) and B. leucophaea var. glabrescens in Loui- 

siana. Specimens of B. viridis and the hybrid were forwarded 

for study, but unfortunately no collections of B. leucophaea 

? Engelmann, G. in Bot. Gaz. 3: 65. 1878. 

х Hitchcock, A. S. in Bot. Gaz. 19: 42. 1894. 

a Harper, R. M. in Torreya 38: 121-124. 1938. 
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var. glabrescens were made at the time. Photographs taken in 

the field, and a specimen collected from the same locality sev- 

eral years ago, however, leave no doubt as to its identity. 

x B. stricta Larisey: The parents of this hybrid are ap- 

parently B. leucophaea and В. sphaerocarpa. This particular 

set-up has solved one of the greatest problems in the group. 

B. villosa (Walt.) Nutt., a southeastern coastal-plain species, 

has been reported in the manuals as occurring also in Arkan- 

sas. It has been generally supposed that these reports have 

been based on incorrect determinations of B. Nuttalliana. 

However, the discovery of specimens labelled“ B. villosa’’ and 

collected by Nuttall in Arkansas dispelled that notion. The 

existence of several other questionable specimens from Texas 

and Oklahoma merely added to the confusion until careful 

study showed them to be intermediate between B. leucophaea 

and B. sphaerocarpa; and while there is more variability 

among them than in most of the other hybrids, there seems 

little doubt as to their status. 

x B. fragilis Larisey: In southeastern Texas Dr. E. An- 

derson collected excellent flowering material of B. viridis, B. 

leucantha, and a hybrid between them. This has been the most 

ideal complex of all because specimens were taken from about 

sixty plants, making possible detailed comparative study of 

morphological characters. Arbitrary index values were as- 

signed to the most significant characters, and the index value 

of a plant equaled the sum of the values of its various charac- 

ters. In this way it was possible to plot the entire lot on a 

chart which grouped the two species at the opposite ends of 

the table, the hybrids in the middle, and back-erosses scat- 

tered in the direction of the respective parent species. Pollen 

counts were also made, revealing a variable but higher per- 

centage of bad pollen than in either of the parent species. 

Specimens obviously belonging to similar complexes were 

found from another locality in Texas, and in Louisiana. 

x B. Deamii Larisey: Through the kindness of Mr. C. C. 

Deam, study of a case of hybridism between B. tinctoria var. 

crebra and B. leucantha in low sandy woods in northern In- 

diana was made possible. This problem is one of the few where 
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ample fruiting as well as flowering material has been avail- 

able. 

x B. pinetorum Larisey: А similar complex exists in a 
sandy pine woods in Accomac County, Virginia, between B. 
tinctoria var. crebra and B. alba. Collections of B. tinctoria 
var. crebra from this region are quite rare, but two specimens 
have been seen which are apparently authentic. The rest of 
the material is of B. alba, the hybrid, and back-crosses mostly 
to B. alba. While several specimens from this section are in a 
number of herbaria, a gift of a set of twenty specimens from 

. tinctoria 
В. t. с 

Fig. 6. Baptisia tinctoria complex; В. riparia and В. megacarpa. 

Dr. Robert R. Tatnall and Dr. Frank M. Jones was an invalu- 
able aid to the investigation. 

x B. fulva Larisey: This hybrid occurs in the sand hills 
around Augusta, Georgia, and collections of it and the two 
parents—B. albescens and B. perfoliata—were made in 1900 
by Mr. A. Cuthbert. The three specimens are in the herbarium 
of the New York Botanical Garden. 

Suspected cases of hybridism for which there is no definite 
proof are B. microphylla, a probable cross between B. per- 
foliata and В. tinctoria; and В. Serenae, which has many char- 
acters intermediate between B. alba and B. tinctoria. However, 
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the known hybrid between these two species is quite distinct 
from B. Serenae; and if it be of such remote origin, some other 
element has exerted a strong influence in the course of its evo- 
lutionary development. 
Two new species are described herein from southern Loui- 

siana, a region particularly rich in diverse forms, and where at 
least two cases of hybridism are known. B. intercalata, which 
is closely related to B. Nuttalliana, suggests hybridity; but 
there is no evidence. B. macilenta resembles x B. fragilis very 
strongly, but has a slightly pubescent pod; but there is un- 
doubtedly an affinity with B. leucantha. Two new varieties of 
B. leucantha from this same area (var. divaricata and var. 
pauciflora) seem to bear a close relationship with В. macilenta, 
but are glabrous as is the true species. 

Gross MORPHOLOGY 

Root: The roots are of the fibrous type and are not distin- 
guished by any outstanding character peculiar to the group. 

Stem: The underground stems consist of rather large, 
woody, perennial rhizomes which give rise to the aerial por- 
tion of the plant each year. The upright stems are usually 
terete, ribbed, stout or slender, suceulent or firm, glabrous 
or pubescent, frequently glaucous; they are usually erect, 
but occasionally declining, sparingly or more often widely 
branched, the branches simple and erect, geniculate, or sub- 
dichotomous and divaricate. 

Leaves: The leaves are typically ternately compound, sub- 
sessile to petiolate, stipulate, glabrous or pubescent, frequently 
glaucous on the lower surface; the leaflets are subsessile to 
petiolate, varying from broadly elliptic, narrowly elliptic, ob- 
lanceolate, obovate, to rhombic cuneate, apex acute to obtuse ; 
the stipules vary from minutely setaceous, through deltoid, 
triangular-lanceolate, to large-foliaceous and may be persist- 
ent or caducous. In a few species the leaves are simple, sessile 
or perfoliate, without stipules. 

Flowers: The flowers are perfect and normally borne in 
loose terminal or axillary racemes; occasionally they occur sin- 
gly in the axils of the upper leaves. pre 
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Floral bracts: The floral bracts are lanceolate-setaceous to 

ovate-acuminate, foliaceous, deciduous or persistent. | 

Pedicels: The flowers are always pedicellate, the pedicels 

usually rather slender, varying in length from 1 to 4 centi- 

meters. 

Calyx: The calyx is almost universally campanulate, bila- 

biate, four- or five-parted; the upper lip may be entire, ovate 

or truncate, emarginate, or two-lobed; the lower lip is dis- 

tinctly three-lobed, lobes deltoid-ovate to lanceolate, acumi- 

nate, usually shorter than the tube. Occasionally the calyx-tube 

is greatly reduced and the lobes assume a large foliaceous 

habit. 

Corolla: The corolla is papilionaceous, irregular, the five 

parts arranged in the following manner: the upper one, stand- 

ard or vexillum, broad and usually laterally reflexed, emargi- 

nate or entire, occasionally auriculate at the base; the two 

lateral ones, wings, enclosing the two lower ones which are 

more or less united to form the keel—the keel curving upward. 

The petals are more nearly equal in length than in most legu- 

minous genera, but the standard is usually shorter than the 

others. The petals are deciduous. 

Stamens: There are ten equal stamens, distinctive in that 

they are not united into a tube at the base. They are also 

deciduous. 

Ovary and Mature Fruit: The ovary is superior, short-stipi- 

tate, with an incurved style and simple stigma, and may be 

glabrous or pubescent. The mature fruit is unilocular, unicar- 

pellary, many-seeded, dehiscent, short- or long-stipitate, grad- 

ually or abruptly beaked, usually inflated, ligneous-coriaceous 

or rarely membranaceous, globose, ovoid, elliptic, oblongoid or 

cylindric, glabrous, strigillose, or pubescent. 

GENERIC AFFINITIES 

Baptisia is most closely allied to the following genera, and 

has been involved with them in questions of synonymy: 

Thermopsis, Sophora, Crotalaria and Podalyria. 

Thermopsis is a perennial herbaceous genus native of North 

America and Asia. In the United States it seems to have taken 
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the place of Baptisia in the Far West. Its chief differences 
from Baptisia are found mainly in fruit characters: the pod is 

sessile or very short-stipitate, flat rather than inflated, and is 

linear or oblong, straight or curved. 

Sophora is a rather widespread genus—shrubs or herbs in 

the temperate regions, and trees in the tropics. It is character- 

istic in having odd-pinnate leaves; a campanulate calyx which 

is very shortly five-toothed, at times the upper margin being 

almost entire; and the fruit is constricted between the seeds 

and indehiscent. 

Crotalaria consists chiefly of tropical herbs, and the stipules 

are characteristically decurrent on the stems and branches, a 

condition never found in Baptisia; the calyx is bilabiate with a 

prominently two-lobed upper lip and a deeply three-lobed 

lower lip; the pod is globular to cylindric and the seeds loosen, 

giving the genus the common name Rattlebox. 

Podalyria, the genus with which all the early Baptisia 

species were associated, is now restricted to a group of African 

shrubs which have united persistent stamens. 

Есохоміс VALUE 

For a number of years certain species of Baptista, especially 

B. tinctoria, constituted the source of a substitute for indigo. 

This fact contributed the generic name, as the word Baptisia 

comes from the Greek Bari, meaning to dip or dye. 

The Baptisias are frequently called False Indigoes. Indigo- 

fera is now used to a limited extent for the production of 

indigo, and Baptisia plays very little part in the industry 

today. 

ABBREVIATIONS OF HERBARIA 

MBG—Missouri Botanical Garden. 

USN—United States National Museum. 

GH—Gray Herbarium of Harvard University. 

NYB—New York Botanical Garden. 

ANSP—Academy of Natural Sciences of Philadelphia. 

FM—Field Museum of Natural History. 

UP—University of Pennsylvania. 

UNC—University of North Carolina. 

DU—Duke University. 

CM—Charleston Museum. 
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CA—Clemson Agricultural College. 

UF—University of Florida. 

UG—University of Georgia. 

OU—Ohio State University. 

LB—Dr. E. Lucy Brau 

IU—Indiana State * 

CD- Charles C. Dea 

ND - University of Notre Dame. 

LU Louisiana State University. 

TU—Tulane University. 

UM—University of Minnesota. 

UW—University of Wisconsin. 

UN—University of Nebraska. 

KA—Kansas State pee College. 

UO— [University of Oklahom 

OAM—Oklahoma шы i Mechanical College. 

UT—University of Tex 

NM—New Mexico College of Agriculture and Mechanical Arts. 

TAXONOMY 

Baptisia Vent. Dec. Gen. Nov. 9. 1808; R. Br. in Ait. Hort. 

Kew., ed. 2, 3: 5. 1811; Ell. Sketch Bot. В. Car. & Ga. 1: 466. 

1821; DC. Prodr. 2: 100. 1825; Chapman, Fl. South. U. S., ed. 1, 

110. 1860, ed. 2, 110. 1889, and ed. 3, 120. 1897; Torr. & Gray, 

Fl. N. Am. 1: 383. 1840; Benth. & Hook. Gen. Pl. 1: 466. 1862- 

67; Hoffm. in Engler & Prantl, Nat. Pflanzenfam. III. 3: 200. 

1894; Britton & Brown, Illust. Fl. North. U. S., ed. 1, 2: 265. 

1897, and ed. 2, 2: 344. 1913; Small, Fl. Southeast. U. 8., ed. 1, 

597. 1903, and ed. 2, 597. 1913; Gray, New Man. Bot., ed. 7, 505. 

1908; Rydb. Fl. Prairies and Plains Central N. Am. 455. 1932; 

Small, Man. Southeast. Fl. 674. 1933. 

Crotalaria Dill. ex Linn. Gen. Pl., ed. 1, 218. 1737, in part. 

Sophora Linn. Gen. Pl., ed. 1, 125. 1737, in part. 

Podalyria Lam. Ilust. 2: 454. pl. 327, fig. 3, 4. 1793, in part. 

Crotalopsis Michx. ex DC. Prodr. 2: 100. 1825, in syn. 

Eaplosia Raf. New Fl. N. Am. 2: 51. 1836 [1837]. 

Lasinia Raf. New Fl. N. Am. 2: 48. 1836 [1837]. 

Pericaulon Raf. New Fl. N. Am. 2: 50. 1836 [1837]. 

Ripasia Raf. New Fl. N. Am. 2: 48. 1856 [1837]. 

Perennial herbs with stout, woody rhizomes. Plant usually 

darkening, occasionally blackening, rarely remaining un- 

changed in drying, glabrous throughout, somewhat glaucous, 
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or minutely to densely appressed-pubescent throughout or in 
parts, sometimes villous, rarely hirsute. Stems usually erect, 
occasionally declined, stout-succulent or slender-firm, terete, 
heavily to lightly ribbed, sheathed at the base with conspicu- 
ous scales; branches arising alternately from a single primary 
stem, or main stem diffusely branching from the base, second- 
ary branches subdichotomous, geniculate or straight, ascend- 
ing, divaricate, or lateral ones sometimes declined. Leaves al- 
ternate, usually trifoliolate, occasionally bifoliolate, simple or 
perfoliate, sessile to petiolate, usually stipulate, stipules mi- 
nute, setaceous, lanceolate to ovate-cordate and foliaceous, per- 
sistent or deciduous; leaflets usually sessile, occasionally short- 
petiolate, obovate, oblanceolate to lanceolate, elliptic or rhom- 
bic, usually cuneate, apex acute, rounded, obtuse, retuse or 
slightly mucronate, firm or delicate. Flowers perfect, nor- 
mally borne in terminal, axillary, or rarely intercalary ra- 
cemes, occasionally borne singly in axils of the upper leaves; 
floral bracts setaceous-lanceolate to ovate-acuminate, folia- 
ceous, deciduous or persistent; pedicels slender; calyx cam- 
panulate, bilabiate, four- to five-parted, upper lip entire, emar- 
ginate or two-lobed, lower lip distinctly three-lobed, lobes usu- 
ally shorter than the tube, occasionally three to four times 
longer ; corolla white, cream, yellow, blue or bicolorous, irregu- 
lar, papilionaceous; petals 5, deciduous, standard reniform ог 
suborbicular, usually laterally reflexed, occasionally auricu- 
late, wings and keel erect, about equal in length; stamens ten, 
distinct, deciduous; ovary superior, stipitate, style incurved, 
stigma simple. Mature pod globose, ovoid, elliptic, oblongoid 
or cylindrical, usually inflated, ligneous to membranaceous, 
smooth, rugose or strongly reticulate, many-seeded, short- or 
long-stipitate, short- or long-beaked, beak incurved. 

Distribution: North America: Vermont to Florida, west to 
Minnesota, south to Texas. 

Type species: Baptisia alba (Т..) Vent. 

KEY TO THE SPECIES 

la. Leaves simple, exstipulate 

lb. Leaves sessile, flowers тасешозвзе........................ 1. B. simplicifolia 
2b. Leaves perfoliate, flowers ахіШату........................ 2. B. perfoliata 
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2a. Lower leaves trifoliolate, upper bifoliolate and unifoliolate, all — 

B. e d / viridis 

Za. Leaves trifoliolate, stipulat 

lb. Stipules partially or wholly united with the leaflets 

le. Leaflets 2.5-3 em. long, 1-1.5 em. ®гоайа................ $. B. —— 

2e. Leaflets 3.5-5.5 em. long, 2-3 em. Ъгоай.................... . X B. fulva 

2b. Stipules not united with the leaflets 

le. Calyx-lobes equal to the tube, or longer 

1d. Calyx: -lobes equal to the tube 

le. Leaflets 1.5-2.5 em. 10п5........................... . B. LeContei 

2e. Leaflets 4-5 em. Ionnln g.. 6. B. on f. robustior 

2d. Calyx-lobes several times longer than the tube 

le. Plant essentially glabrous. .......... eere ennt nn 7. B. calycosa 

Ss Pies Ай; у ИШНЕН ТГ ка A NE ra ER аа 8. В. hirsuta 

2е. Calyx-lobes shorter than the tube 

14. Flowers both axillary and racem 

le. Leaflets spatulate to о|Ьапсео!айе................... 9. B. lanceolata 

2е. Leaflets broadly elliptic 

1f. Lower leaf-surface glabrateeee kk. . B. elliptica 

2f. Lower leaf-surface tomentose....... It. B. Poe dii var. tomentosa 

Зе. Leaflets obovate-cuneate 

mee... ake e 12. B. Nuttalliana 

Pf. Rm ,, es Aa ws 13. B. intercalata 

2d. Flowers racemose 

le. Flowers 

lg. Leaflets oblanceolate-elliptic, 5-10 еш. long, BÉ pubescent 

. B. bracteata »99555»7049858606409549898485-55v4aàaàà«465aóstotesnbb)utree а 

2g. — narrowly oblaneeolate-spatulate, 3—10 em. ee vil- 

" Delia FCC 15. В. leucophaea 

. Stems glabrous, or nearly so. .16. B. leucophaea var. glabrescens 

E. Leaflets rhombie-obovate, 4-7 cm. long, margins ciliate.. 

PE ee Л ЛКК ККК qu e a. dis ҮК A AA 17. В. laevicaulis 

4g. Leaflets cuneate-obovate, 3—6 em. long, margins not vocan 

%%% ТТТ ҮҮ ЛАТ ЛҮ ЛЛ 18. В. cuneata 

2f. Racemes not declined 

lg. Stems glabrous or glabrate................. 19. x B. intermedia 

nne ry 20. x B. stricta 

Sg. Stems woolly-Lomentose. ...... eee n rnnt 21. B. Bushü 

2e, Flowers not seeund 

. Flowers white 

lg. Pod cylindrical, yellow-brown 

lh. Leaflets 2-3 em. long, lower surface glabrous-glaucous.. 

АРРОС EE Rd EV УТУРУ 22. B. alba 

2h. Leaflets 3.5-6 em. long, lower surface finely pubescent.... 

РУТ 28. В. albescens 

2g. Pod subglobose to elliptic-oblongoid, black 

lh. Racemes 1.5—2.5 dm. long, rarely exceeding the foliage 
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li. Leaflets elliptic, apex acute, 4—6 em. long, 1-2 em. broad 

НЧИ О ЕР СОЕ 24. В. pendula 

21. Leaflets obovate, 2-3.5 em. был т 1.5 ет. progdd 

AU MEE M OO с E IU 5. B. pendula var. obovata 

3i. Leaflets broadly ШО с. apex obtuse-rounded, 

em, long, 225 em, Droad 

3j 26. B. pendula var. macrophylla 

2h. Racemes 1—6 dm. long, exceeding the foliage 

li. Pod firm, inflated, smooth, rugose 

17. Branches: aseending о. 27. B. leucantha 

lk. Pod subglobose-ovoid, inequilateral.............. 

r 28. B. leucantha var. divaricata 

НООС . B. leucantha var. pauciflora 

21. Pod thin, folded, strongly retieulate.................. 

2f. Flowers cream or yellow 

lg. Plant pubescent throughout eee te eee KORR era 31. В. villosa 

2g. Plant pubescent only in parts, essentially glabrous 

acemes less than 1.5 dm. long 
li. Leaflets obovate-cuneate, less than 1.5 em. a ее. 

21. „ obovate-lanceolate- E more "ri 1.5 cm. 

gg e.a ОЕ . B. tinctoria var. crebra 

81. Ed spatulate-elliptie, 3-6 еш. p (TAS 38. B. macilenta 

4i. Leaflets obovate-lanceolate, 3.5-7 em. long 

у. Loaflots glabro s 8 39. B. riparia 

2j. Leaflets pubescent along midvei n. 

J; ĩ ðVͥydi ЫЕ И 40. B. riparia var. minima 

. Leaflets broadly elliptic, 4-5 em. long...... 41. В. megacarpa 

2h. Pon more than 1.5 dm. lon 

li. Pod firm but thin, rugose-reticulate 

1): Pod black 

1k. Leaflets oblanceolate- „ 1.54 em. long. 

„% ͤͤ ͤ ЛК КҮҮ КККК КОСУ 4, В. tinctoria var. projecta 

2k. Leaflets broadly obovate, Da em. long...... 

35. X 

ч od yellow- to purplish-brown 

Leaflets obovate, obtuse-rounded....36. x B. pinetorum 

"à Leaflets oblanceolate-elliptie, licite: roynded....... 

7 EU RU E CIS CE 37. B. Serenae 

2i. Pod ligneous, smooth 

1j. 98 -lobes lanceolate, nearly half the length of the 
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2j. Calyx-lobes deltoid-ovate, one-fourth to one-third the 

length of the tube 

1k. Stipules setaceous-caducous, leaflets 2.5-3.5 em. ms 

ая он. 44. x В. fragilis 

2k. Stipules lanceolate, 0.7-1 em. long, saintly: жей 

ent, leaflets 3.5-5 em. long......... 45. x B. sulphurea 

3f. Flowers blue 

lg. Branches ascending, leaflets 4—8 em. long........ 46. B. australis 

2g. Branches divaricate, leaflets 1.5—5.5 lon 
lh. Plants of middle and southwestern ‘United States. .47. В. minor 

2h. Plants of North Carolina, Georgia and Tennessee...... 

KEY e vA A Ora CURR Ores PER 48. B. minor var. aberrans 

ЧЕ: Flowers. bloolOFOME. ⁰ Peas а 49. x B. bicolor 

1. B. simplicifolia Croom in Am. Jour. Sci. 25: 74. 1834; 

Jour. Aead. Nat. Sei. Phila. 7: 96. 1834; Torr. & Gray, Fl. N. 

Am. 1: 383. 1840; Chapman, Fl. South. U. S., ed. 3, 120. 1897; 

Small, Fl. Southeast. U. S., ed. 1, 598. 1903, and ed. 2, 598. 1913; 

Small, Man. Southeast. Fl. 675. 1933. 

Eaplosia ovata Raf. New Fl. N. Am. 2: 52. 1836 [1837 ]. 

Plant 1 m. or less high; stems firm, lightly ribbed, erect, 

much-branched, branches geniculate, ascending; leaves dark 

green, blackening in drying, simple, sessile, entire, margins 

revolute, blades firm, reticulate, glabrous, lustrous above, 

ovate, obtuse or retuse, 4-10 em. long, 3—6 em. broad; racemes 

terminal, compact, 1-2 dm. long; flowers pedicellate, pedicels 

4-8 mm. long, the lowermost subtended by foliaceous bracts 

1.5 em. long, 1 em. broad, the uppermost by smaller oblong or 

obovate persistent bracts 5 mm. long, 2 mm. broad; calyx cam- 

panulate, glabrous without, finely pubescent within, 5 mm. 

long, upper lip broad, entire or minutely cleft, lobes of lower 

lip ovate or oblong-ovate, 2.5-3 mm. long; corolla yellow, stand- 

ard reniform, 1.2 ст. long, 1 ст. broad, wings and keel oblong, 

1.5 em. long; pod pubescent when young, glabrate at maturity, 

ellipsoid or ovoid, body 1-1.5 em. long, long-beaked, beak 

slightly recurved, short-stipitate, stipe 4-6 mm. long. 

Distribution: dry pinelands, Florida. 

CITATION OF SPECIMENS: 

FLORIDA: арн: definite locality, ‘‘Chapman mis. 1846’’ (MBG); Quincy, 

Chapman (U NSP); ‘‘in pinetis ad Quincy,’’ June, Chapman (GH); Quincy, 

ue нара ent on Jackson Bluff road, е Со., 20 mi. west of dign 

Aug. 1935, Kurz (MBG); near Quincy, coll. of 1833, Loomis 4 Croom (MBG, 

TYPE); in oak forest toward Springerag near Sheltpaint, July, 1843, Bugel (MBG, 
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NYB); pinelands west of Ochlockonee River, Leon Co., Nov. 28, 1920, Small, Har- 

per & Gunter 9671 (NYB,GH) ; white cedar swamp east of Bristol, July 12, 1924, 

Small, Small $ De Winkeler 11450 (NYB); Black Jack oak scrub, Quincy, Sept. 8, 

1931, West (MBG). 

2. B. perfoliata (L.) R. Br. in Ait. Hort. Kew., ed. 2, 3: 5. 

1811; Ell. Sketch Bot. S. Car. & Ga. 1: 467. 1821; DC. Prodr. 2: 

100. 1825; Lodd. Bot. Cab. 12: pl. 1104. 1826; Hook. Bot. Mag. 

II. 5: pl. 3121. 1831; Torr. & Gray, Fl. N. Am. 1: 383. 1840; 

Chapman, Fl. South. U. S., ed. 3, 120. 1897 ; Small, Fl. South- 

east. U. S., ed. 1, 598. 1903, and ed. 2, 598. 1913; Small, Man. 

Southeast. Fl. 675. 1933. 

Crotalaria perfoliata L. Sp. Pl. 2: 714. 1753. 

Sophora perfoliata Walt. Fl. Car. 135. 1788. 

Rafnia perfoliata Willd. in L. Sp. Р]. ed. 4, 3: 949. 1800. 

Podalyria perfoliata Michx. Fl. Bor. Am. 1: 263. 1803; 

Pursh, Fl. Am. Sept. 1: 307. 1814. 

Pericaulon perfoliatum Raf. New Fl. N. Am. 2: 51. 1836 

[1837]. 

Pericaulon cordatum Raf. New Fl. N. Am. 2: 51. 1836 

[1837]. 

Plant less than 1 m. high, glabrous, somewhat glaucous; 

stems lemon- to tawny-yellow, widely branched, branches stiff, 

arching; leaves pale yellow-green, simple, perfoliate, mostly 

vertical, one-ranked due to alternate right and left torsion of 

the internodes, blades entire, leathery, orbicular to ovate, 5—10 

em. long, 3-8 em. broad, rounded at both ends or notched at 

apex, finely reticulated; flowers axillary, solitary, pedicellate, 

pedicels 4-8 mm. long, ascending; calyx campanulate, densely 

pubescent within, 6-7 mm. long, upper lip usually deeply cleft, 

lobes deltoid, those of the lower lip ovate, 1.5-2.5 mm. long; 

corolla yellow, standard reniform, 0.8 сш. long, 1 еш. broad, 

wings and keel 1—1.3 сш. long; mature pods ligneous, rugose, 

ferruginous, ovoid to globose, 1-1.5 em. long, 1 cm. broad, con- 

stricted at both ends, short-stipitate, stipe barely exceeding the 

calyx, abruptly short- and slender-beaked, beak usually break- 

ing off. 

Hybridizes with B. albescens in Georgia. 

Distribution: sand hills and pine barrens, South Carolina 

to Florida. 
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CITATION OF SPECIMENS: 

SOUTH CAROLINA: Aiken, May 1869, Canby (MBG,USN,GH,NYB,FM); Aiken, 
Aug. 1866, Ravenel (MBG); Aiken, June 1869, Ravenel (USN); Aiken, June and 
July 1870, Ravenel (NYB); Aiken, 1871, Ravenel (MBG); Aiken, June 1847, 
Wallace (CM). 

GEORGIA: pine barrens, McRea, June 7, 1900, Biltmore Herb. 1600a (NYB); 
sandy soil, Summerville, July 21, 1905, Biltmore Herb. 1600b (UM); no definite 
locality, Chapman (USN); dry pine barrens, Oliver, July 6, 1901, Curtiss 6833 
(MBG,GH,NYB,UM,UN,KA); open oak woods, sand hills, Augusta, May 1900, 
Cuthbert 178 (NYB); dry hills north of Belair, Richmond Co., May 22, 1899, 
Eggert (MBG); dry sandy soil at Butts, Emanuel Co., June 6, 1901, Harper 802 
(MBG,USN,NYB); among sand hills between Grovetown and Forrest, Columbia 
Co., June 10, 1902, Harper 1310 (MBG,USN,GH,NYB); Louisville, May 1894, 
Hopkins 2983, 2984, $ 2988 (МВО); no definite locality, April 1903, Prior ex Herb. 
Kew. (USN); dry sand hills 5 mi. east of McBean, Burke Co., April 10, 1838, 
yron 4 McVaugh 2457 (MBG); Augusta, Richmond Co., June 27-July 1, 1895, 

pecs (NYB,UM) ; sandy a barren hills north of Augusta, Sept. 21, 1883, Smith 
USN); Waycross, April, Williamson (МУВ). 
FLORIDA: sandy pine land, Chuluota, Seminole Co. May 18, 1929, Rapp 1 

(NYB); sandy scrub, Orlando, June 17, 1929, West (MBG). 

3. В. microphylla Nutt. in Jour. Acad. Nat. Sci. Phila. 7: 97. 
1834; Torr. & Gray, Fl. N. Am. 1: 383. 1840; Chapman, Fl. 
South. U. S., ed. 1, 111. 1860, and ed. 2, 111. 1889; Small, Fl. 
Southeast. U. S., ed. 1, 598. 1903, and ed. 2, 598. 1913; Small, 
Man. Southeast. Fl. 675. 1933. 

Baptisia stipulacea Ravenel in Ell. бос. Nat. Hist. 1: 38. 
pl. 2. 1856; Chapman, Fl. South. U. S. ed. 3, 121. 1897. 

B. microphylla Nutt. var. axillaris Canby in Bot. Gaz. 4: 130. 
879 

B. perfoliata (L.) R. Br. var. lobata Canby in Bot. Gaz. 4: 
130. 1879 

Pericaulon microphyllum Raf. New Fl. N. Am. 2: 51. 1836 
[1857 ]. 

Plant 1 m. or less high, glabrous; stem widely branched, lat- 
eral branches arising from a single, erect, primary stem; 
leaves deep yellow-green, blackening in drying, lowermost ter- 
nately compound, petiolate, petioles 2-6 mm. long, uppermost 
simple, sessile, entire, clasping or semiamplexicaul, occa- 
sionally жй, leaflets firm, reticulate, obovate, cuneate, 
or broadly spatulate, rounded at apex or apiculate, 2.5-3 em. 
long, 1-1.5 еш. broad; persistent stipules foliaceous, ovate, 
variable in size, partially or wholly united with the leaf-blades ; 
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flowers axillary or racemose, the latter subtended by cordate, 
foliaceous bracts 4 mm. long, 3 mm. broad; pedicels semiper- 
sistent, 0.8-1 em. long; calyx campanulate, pubescent within, 
9-6 mm. deep, upper lip entire, truneate or slightly emargi- 
nate, lobes of the lower lip deltoid, 2-2.5 mm. long ; corolla yel- 
low, standard 9 mm. high, 1 em. broad, wings and keel 1-1.2 em. 
long; pod brownish-black, somewhat glaucous, cartilaginous, 
ovoid, rarely subglobose, constricted at both ends, body 1-1.3 
em. long, stipitate, stipe 4-8 mm. long, short-beaked, beak re- 
curved. 

Distribution: sand hills, coastal plain, South Carolina to 
Florida. 

CITATION OF SPECIMENS: 

SouTH CAROLINA: Aiken, May 1859, Buckley (MBG); Aiken, Мау 1869, Canby 
(MBG,USN,GH,NYB,FM); sand hills, Aiken, June, Ravenel (GH,rvPE of В 

stipulacea Rav., CM); dry sandy soil Aiken, Ravenel (MBG,USN,ANSP,FM) ; 
Aiken, June 1853, Herb. A. Gray, Ravenel (NYB); Aiken, June 1868, Ravenel 
(NYB); Aiken, June 1869, Ravenel (USN); Aiken, July 1870, Ravenel (NYB); 
Aiken, June 1878, Ravenel (ANSP); Aiken, coll. of 1880, Ravenel (USN). 

FLORIDA: no definite locality, Nuttall (ANSP,typz, NYB). 

4. x B. fulva Larisey, hyb. nov.?? 
- B. perfoliata x B. albescens. 

Height unknown; plant yellow-green throughout, drying 

deep tawny in parts; stem slender, firm, simply branched, 

branches ascending-spreading; leaves petiolate, petioles 3—7 

mm. long, lowermost leaves trifoliolate, stipulate, stipules fo- 

liaceous, cordate-ovate, round at apex, amplexicaul, 0.5-2 em. 

long, uppermost leaves bifoliolate to unifoliolate through 

irregular fusion of leaflets with stipules, leaflets obovate- 
cuneate, apex rounded to broadly acute, seldom retuse, 3.5-5.5 

em. long, 2-3 ст. broad; flowers axillary or in terminal ra- 

cemes, racemes 1-1.5 dm. long; floral bracts foliaceous, cordate, 

acuminate, 0.5-1 cm. long; pedicels 3-5 mm. long; calyx-tube 

5-6 mm. deep, upper lip truncate to slightly emarginate, lobes 

of the lower lip deltoid-ovate, 3 mm. long; corolla pale yellow, 

drying deep bronze, standard 1.2-3 em. high, wings and keel 

? [nter perfoliatam et albescentem media: foliola 3, 2, vel 1, obovata cuneata 

apice rotundata raro retusa; flores axillares vel racemosi; corolla flavo-fulva. 
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1.4-5 em. long; mature pod parchment-like, ferruginous, retic- 

ulate, cylindrical, 2-2.2 em. long, 0.5-0.7 em. broad, abruptly 

short-beaked, long-stipitate, stipe 5-7 mm. long. 

Distribution: open sandy pine woods, central-eastern Geor- 

gia. 

CITATION OF SPECIMENS: 

GEORGIA: Waynesboro, 1860, Cleveland (UF); in open pine woods, sand hills, 

Augusta, Мау 25, 1900, Cuthbert 177 (МУВ,ТУРЕ, UF). 

5. B. LeContei Torr. & Gray, Fl. N. Am. 1: 386. 1840; Chap- 

man, Е]. South. U. S., ed. 3, 121. 1897; Small, Fl. Southeast. 

U.S., ed. 1, 598. 1903, and ed. 2, 598. 1913; Small, Man. South- 

east. Fl. 675. 1933. 

Plant 1 m. or less high, minutely pubescent; stem slender, 

firm, diffusely branched, branches geniculate; leaves bright 

yellow-green, retaining color in drying, lowermost short- 

petiolate, petioles 2-4 mm. long, upper ones subsessile, leaflets 

euneate-obovate to oblanceolate or spatulate, 1.5-2.5 em. long, 

1-1.5 em. broad, margins revolute, apex usually slightly apicu- 

late, rarely retuse; stipules minute, subulate, caducous, lower 

ones sometimes larger, 3-6 mm. long, 1 mm. broad, and per- 

sistent ; racemes numerous, short, barely exceeding the foliage; 

pedicels slender, 2.5-3.5 сш. long, subtended by foliaceous, 

ovate bracts 7-9 mm. long, 3 mm. broad, and bibracteolate 

above the middle, bracteoles 3 mm. long, 1 mm. broad; calyx 

campanulate, 5-6 mm. deep, upper lip almost entire, lower 
lobes lanceolate or subulate-lanceolate, as long as the tube or 

longer, 3-4 mm. long; corolla yellow, standard suborbicular, 

1 em. high, 1 em. broad, wings and keel 1-1.2 сш. long; pod 

yellow-brown to blackish, coriaceous, rugose or lightly reticu- 

late, finely pubescent, ellipsoid, body 1.3 em. long, up to 1 em. 

broad, narrowed at both ends, stipe 5-7 mm. long, abruptly 

beaked, beak recurved. 

Distribution: dry sandy plains, pine lands, and scrub, Geor- 
gia and Florida. 

CITATION OF SPECIMENS: 

GEORGIA: sandy soil, Twin Lakes, 12 mi. southeast of Valdosta, Lowndes Co., 
Мау 15, 1938, Berryman (MBG); no definite locality, Le Conte (NYB). 

RIDA: high pine land, Jessamine, Pasco Co., May 4-18, 1897, Barnhart 2186 
(FM); high pine land, Haines City, April 24, 1930, Blanton 6429 (USN,GH); 
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sandy fields near Jennings, T Co., June 6, 1930, pig 4779 (CD); 
definite locality, Chapman (USN,GH); J A ESO nville, Chapman (NYB); базаны, 
Oct. 1896, Chapman (MBG) ; E pine barrens near Jacksonville, June, Curtiss 694 
(MBG,USN,GH,NYB,FM,UM,UN); dry pine barrens near Jacksonville, T 30, 
1894, Curtiss 4828 (USN,GH,FM,UM) ; no definite eat ex Chapma itl 
(GH); Waldo, Gilman 803 (USN); Wakulla Co., Aug. 1924, Handley 4 1 
(USN); dry sandy pine barrens between Otter Creek des Раза Wakulla 955 

July 19, 1925, Harper 49 (GH,NYB); dry sand barrens between Sopchoppy and 

Panacea, Wakulla Co., June 19, 1910, Harper 80 (GH, NYB, UM); high pine land, 
Columbia Co., 1898, Hitchcock (MBG); high pine land, Citrus Co., June—July, 
1898, Hiteheock 356 (FM); Hernando Co., June-July, 1898, Hitchcock 357 (FM); 

between Medart and ded 85 Co. о 1985, кем (MBG); 3 mi. south 

of Woodville, jen Co., May 29, 1935, Xu (MBG); St. Nieholas, May 12, 1896, 

17710 (WU, UM); таш kd Е n 10, ion pore ipe 228 (MBG, 

WU,UM); dry sandy field north of Palm Harbor, Pinellos Co., April 25, e 

1 1039а (MBG,NYB ж dry sandy field, Elfers, Paseo Со., April 

1930, Moldenke ee (MBG,NYB,DU); in рз. Lake Jovita, Aprn 18, i 

O'Neill (MBG); ‘‘ad eolles arenosos inter Volus t Ft. Oclawaha, et prope 

Spring Garden,“ June-July, 1848, Rugel 36i (NYB); serub near Weekiwachee 

Spring, April 22, 1922, Small 10413 (GH) ; sand hills west of Avon Park, De Soto 

Co., Мау 1, 1919, Small $ De Winkeler 9085 (NYB); oak ridge between Suwannee 

n and Trenton, April 28, 1924, De Winkeler $ Mosier 11328 (NYB); scrub 

ville, July 1, 1935, West (MBG); borders of swampy lake 20 mi. north of Tampa, 

June 17, 1939, Woodson ꝙ Schery 115 (MBG). 

6. В. LeContei Torr. & Gray, forma robustior Larisey, f. 

nov 

B. LeContei Torr. & Gray ex Chapman, Fl. South. U. S., 

ed. 1, 111, 1860, ed. 2, 1889, and ed. 3, 1897, in part. 

B. LeContei var. В Torr. & Gray, Fl. ЇЧ. Am. 1: 387. 1840. 

As the species except: stem stout; leaflets obovate, 4-5 cm. 

long, 2.5-3 ст. broad; stipules 0.6-1.4 cm. long, 1-3 mm. broad; 

petioles 6 mm. long; racemes subtended by simple, stipulate 

leaves; bracts 2 em. long, 1 em. broad, bracteoles 1 cm. long, 

0.3 em. broad; standard 1.2 em. high, wings and keel 1.4 cm. 

long. 

Distribution: western Florida. 

CITATION OF SPECIMENS 

ORIDA: Marianna, coll. of 1838, ez Herb. Chapman (NYB,TYPE). 

"Ab specie differt ramis erassis; foliolis obovatis 4—5 em. longis 2.5-3.0 em. latis, 

stipulis 6-14 mm. longis 1-3 mm. latis, petiolis 6 mm. 3 racemis basi foliis 

deter stipulatis subtendentibus; braeteis 2 em. longis 1 em. pia on bracteolis 

1 em. longis 0.3 em. latis; vexillo 1.2 em. alto, alis carinaque 1. longis 
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7. В. calycosa Canby in Bot. Gaz. 3: 65. 1878; Chapman, Fl. 

South. U. S., ed. 3, 122. 1897; Small, Fl. Southeast. U. S., ed. 1, 

998. 1903, and ed. 2, 598. 1913; Small, Man. Southeast. Fl. 678. 

1933. 

Plant usually less than 1 m. high, blackening in drying, 

glaucous; stems slender, firm, glabrous, diffusely branched, 

branches usually straight, sometimes slightly geniculate; 

leaves short-petiolate, petioles 1-3 mm. long, leaflets spatulate, 
oblaneeolate to narrowly euneate, sparsely pubescent, 1—3 em. 

long, 0.8-1 em. broad; stipules elliptic or lanceolate, folia- 

ceous, 1-2 em. long, 3-5 mm. broad; racemes terminal, loose, 

usually straight, occasionally flexuous, rarely geniculate, 1—2 

dm. long; pedicels slender, 3-4 em. long, subtended by ovate- 
lanceolate bracts 1.5-1.8 em. long, 5-8 mm. broad, bibracte- 

olate above the middle, bracteoles 1.5 em. long, 5 mm. broad, 
bracts and bracteoles foliaceous, persistent; calyx-tube short, 
2—3 mm. deep, all five lobes foliaceous, sparingly ciliate, upper 
two united about half their length, remaining three ovate, 
obovate, or occasionally lanceolate, four times the length of 
the tube, 1-1.2 em. long, 5-6 mm. broad; corolla yellow, 
scarcely surpassing the calyx-lobes, standard suborbicular, 1 
em. high, 1 ст. broad, wings and keel 1.2 mm. long; ovary 
glabrous, mature pod black, firm, reticulate, body broadly 
ovoid, 1 ст. long, barely exceeding the calyx, short-stipitate, 
short- and slender-beaked, beak slightly recurved. 

Distribution: pine lands, eastern Florida. 

CITATION OF SPECIMENS: 

ЕтовтрА: near St. Augustine, Floyd (NYB); pine barrens, St. Augustine, Floyd 
(GH); sandy barrens, east Florida, 1878, Floyd ex Herb. Canby (MBG); dry 
pine barrens, July 1877, Reynolds (МВО,түРЕ, USN, GH); pine barrens, east Flor- 
ida, July 1878, Reynolds (NYB); dry pine-oak woods south of Green Cove Springs, 
July 14, 1935, West (MBG); dry pine-oak woods, Penny Farms, July 14, 1935, 
West (MBG). 

8. B. hirsuta Small, Fl. Southeast. U. S., ed. 1, 598, 1331. 
1903, and ed. 2, 598. 1913; Small, Man. Southeast. Fl. 676. 
1933. 

B. calycosa Canby var. villosa Canby in Bot. Gaz. 12: 39. 
1887, not B. villosa (Walt.) Nutt. 
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Plant 0.3-1 m. high, hirsute throughout, with stiff, erect, fer- 

ruginous hairs, not blackening in drying, assuming reddish- 

brown east ; stems stout, diffusely branched, branches straight ; 

leaves petiolate, petioles 3-8 mm. long, leaflets obovate, spatu- 
late to narrowly cuneate, obtuse or apiculate, 1-3 em. long, 0.8- 
1.2 еш. broad; stipules oblanceolate or oblong, elliptic, 1-1.5 
em. long, 3-5 mm. broad; flowers disposed in intercalary ra- 
cemes, 7-20 cm. long, or occasionally in short terminal ra- 
cemes ; pedicels slender, 3—4 ст. long, subtended by foliaceous, 
ovate, elliptic bracts 1.5-2 em. long, 5-9 mm. broad, bibracteo- 
late above the middle, bracteoles lanceolate to narrowly ellip- 
tic, 1-1.2 ст. long, 2-3 mm. broad, bracts and bracteoles folia- 
ceous, persistent; calyx-tube short, 2-4 mm. deep, lobes folia- 
ceous, lanceolate, spatulate, rarely obovate, mucronate or 
apiculate, four times the length of the tube, 0.8-1.2 em. long, 
3—4 mm. broad, upper two united about half their length; co- 
rolla yellow, usually distinctly surpassing the calyx-lobes, 
standard suborbicular, slightly emarginate, 0.9-1.2 em. high, 
0.9-1.0 еш. broad, wings and keel 1-1.3 em. long; ovary hirsute, 
mature pod brownish-black, pubescent, finely reticulate, body 
broadly ovoid, 1-1.3 ст. long, usually surpassing the calyx- 
lobes, long-beaked. 

Distribution: dry sandy pine lands, western Florida. 

CITATION OF SPECIMENS: 

FLoRIDA: high pine land near Crestview, May 22, 1930, Blanton 6573 (MBG, 

USN,FM); dry pine woods, Walton Co., ‘‘De Funiak Springs, Wilson Co.,’’ 

northwestern Fla., Curtiss 699 (МВС,тҮРЕ, USN,NYB,FM,UM,UN); dry pine 
barrens, De Funiak Springs, June 21, 1897, Curtiss 5899 (MBG,USN,GM,NYB,FM, 

UM,UN,KA,UF); dry pine barrens, Crestview, May 11, 1898, Curtiss 6406 (MBG, 
USN,GH,NYB,UM,UN); pine barren, De Funiak Springs, May 8, 1892, Mohr 
(USN); flat woods, De Funiak, July 1896, Rolfs 676 (MBG,FM,UF) ; De Funiak, 
May 18, 1906, Tracy 9100 (MBG,USN,GH,FM,WU,UM,UN). 

9. В. lanceolata (Walt.) Ell. Sketch Bot. S. Car. & Ga. 1: 467. 
1821; DC. Prodr. 2. 100. 1825; Torr. & Gray, Fl. N. Am. 1: 383. 
1840; Chapman, Fl. South. U. S., ed. 1, 111. 1860, ed. 2, 111. 
1889, and ed. 3, 121. 1897; Small, Fl. Southeast. U. S., ed. 1, 599. 
1903, and ed. 2, 599. 1913; Small, Man. Southeast. Fl. 676. 
1933. 
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B. uniflora (Michx.) Nutt. Gen. N. Am. Pl. 1: 281. 1818; 

Spreng. Syst. 2: 347. 1825. 

Sophora lanceolata Walt. Fl. Car. 135. 1788 

Podalyria uniflora Michx. Fl. Bor. Am. 1: 263. 1803; Pursh, 

Fl. Am. Sept. 1: 307. 1814. 

Lasinia reticulata Raf. New Fl. N. Am. 2: 48. 1836 [1837]. 

Plant less than 1 m. high, minutely appressed-pubescent 

throughout, pubescence whitish, pale yellow to tawny; stem 

slender, firm, lightly ribbed, widely branched, main stem re- 

maining distinct and erect, branches slightly geniculate, as- 

cending-spreading; leaves subsessile to short-petiolate, pe- 

tioles 2-4 mm. long; leaflets occasionally subsessile, more fre- 

quently short-petiolulate, petiolules 2-5 mm. (rarely 1 cm.) 

long; blades firm, reticulate, yellow-green, somewhat glossy 

above, glaucous below, blackening, 5-8 cm. long, 1-1.5 cm. 

broad, usually lanceolate, oblanceolate, spatulate, occasionally 

narrowly elliptic, always tapering toward the base, rounded, 

retuse or mucronate at apex, rarely acuminate; stipules tri- 

angular, lanceolate, setaceous, always minute, caducous; 

flowers single in axils of upper leaves, or in few-flowered 

racemes terminating the branches; pedicels 4-7 mm. (rarely 1 

em.) long, stout; calyx-tube 6-9 mm. deep, upper lip cleft 

about 1 mm., lobes of the lower lip deltoid, 2-3 mm. deep; 

corolla yellow, standard notched, 1.5-7 cm. high, 1.2-4 cm. 

broad, wings and keel 2-2.2 em. high; ovary densely white- or 

tawny-pubescent; mature pod usually glabrate, woody, dark 

brown or black, subglobose or ovoid, 0.9-1.3 em. broad, 1.5-2.2 

em. long, stipe exceeding the calyx 1-2 mm., long- and slender- 

beaked. 

Distribution: dry sandy hills and pine barrens, Georgia, 

Florida, and Alabama. 

CITATION OF SPECIMENS: 

GxoRGIA: Tebeauville, April 1869, Canby (MBG,GH,NYB,FM); dry ground, 

Jesup, July 11, 1901, Curtiss 6840 (MBG,USN,GH,NYB,UM,UN,KA); no defi- 
nite locality, 1884, Harden (ANSP); dry pine barrens near Covena, Emanuel 

Co., April 5, 1904, Harper 2095 (MBG,USN,GH,NYB) ; Vidalia, April 1914, Huger 
(MBG); Wayne Co., June 1893, Kearney (OU); no definite locality, LeConte 

(ANSP); dry pine barrens 4 mi. west of Folkston, Charlton Co., April 12, 1936, 

Leeds 2559 (NYB,FM); sandy roadside 644 mi. south of Irwinville, Irwin Co., 
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Mar. 19, 1938, Pyron 4 McVaugh 2122 (MBG); weed of sandy roadside 1 mi. 
south of Pelham, Mitchell Co., Mar. 21, 1938, Pyron $ McVaugh 2289 (MBG); dry 

sand hills 1 mi. south of Butler, Taylor Co., Mar. 22, 1938, Pyron $ McVaugh 2270 
(MBG) ; pine barrens, Jesup, April 1893, Ruth (MBG,OU) ; common on drier up- 
land sand ridges, usually in cut-over pine woods and pastures, Tift Co., May 15, 1935, 
Stephens (MBG). 

FLORIDA: sandy woods 5 mi. north of Calhoun, Duval Co., Mar. 24, 1938, Bu- 

chanan Jr. (MBG); no definite ami Chapman (USN); i-um Пре: July 

1878, Chapman (FM); dry sandy pine land, De Land, Harkness (MBG); MeClenny, 

Feb. 1887, Heading (UM); road to ur 3 mi. west of Ochlockonee River, Frank- 

lin Co., May 29, 1935, Kurz (MBG) ; MeClenny, Baker Co., April 4, 1898, Lighthipe 

565 (MBG, UM, UW); common, dry sandy pine woods, d Cove бр, Мат. 

and April, Mohr (USN) ; dry sandy pine land, McIntyre Co., May 4, 1930, Moldenke 

1130 (MBG,USN,NYB,DU) ; dry pine barrens, St. ха Mar. 1878, Reynolds 

(MBG,USN,NYB,FM,OU); dry pine barrens, St. Augustine, early summer, 1880, 

Reynolds (MBG,NYB); dry pine barrens at head of Pellicier’s Creek, St. Johns 

Co., Mar. 2, 1882, Smith 447 (USN,FM); along roadside between Tamaco River 

Bridge id Ormond, Mar. 26, 1937, Springer (UF); Port ied Mar. 26, 1895, 

Straub 79 (GH); dry а woods south of Green Cove Springs, July 14, 1935, 

West (MBG); dry pine-oak woods, Penny Farms, July 14, 1935, West (MBG) 

ALABAMA: dry pine ridges, eastern shore, Mobile Bay, May 1880, Mohr (FM). 

10. B. elliptica Small, Fl. Southeast. U. S., ed. 1, 599, 1331. 

1903, and ed. 2, 599. 1913; Small, Man. Southeast. Fl. 676. 1933. 
В ЕУ. (Walt.) Ell. var. 8 Torr. & Gray, Fl. №. Am. 1: 

384. 1840. 

B. lanceolata (Walt.) Ell. ex Chapman, Fl. South. U. S., ed. 
1, 111. 1860, ed. 2, 111. 1889, and ed. 3, 121. 1897, in part. 

Plant usually less than 1 m. high, minutely tawny appressed- 
pubescent throughout; stem firm, ribbed, widely subdichoto- 
mously branched, branches strongly geniculate forming 135- 
degree angles; leaves usually sessile to short-petiolate, but 
petioles of the lower leaves sometimes 0.7-1 сш. long; leaflets 
petiolate, petioles 0.4—1 cm. long ; blades firm, reticulate, glossy 
and blackening above, remaining dull and deep green below, 
2—4 em. broad, 8-13 em. long, regularly narrowly to broadly 
elliptie, always tapering toward each end, more pronouncedly 
toward the base, but abruptly rounded, retuse or slightly 
mucronate, rarely acuminate at the apex, widest part usually 
just above the middle; lower leaflets occasionally lanceolate, 
upper ones rarely obovate-cuneate; stipules rarely lanceolate, 
6 mm. long, subpersistent, usually setaceous, minute, caducous; 
flowers single in axils of upper leaves or in few-flowered 
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racemes terminating the branches; floral bracts narrowly 

lanceolate to setaceous, caducous; pedicels 2-7 mm. (rarely 

7mm.) long, stout; calyx-tube conspicuously nerved, 0.7-1 em. 

deep, upper lip cleft 1 mm. but not usually separating, lobes of 

lower lip deltoid, 3 mm. deep, 3-4 mm. wide at mouth of tube, 

notch frequently broadly curved rather than angled; corolla 

yellow, standard deeply notched, 1.8 em. high, 1.7 cm. broad, 

wings and keel 2.5 em. high, 1 em. broad; ovary densely tawny- 

pubescent; mature pod glabrate or with remains of tawny 

pubescence, brownish-black, woody, ovoid to oblong, body 2 ет. 

long, 1-1.3 em. broad, short-stipitate, stipe not exceeding the 

firm, persistent calyx, long-beaked. 

Distribution: dry sandy pine lands, Florida and adjacent 

Georgia, and Alabama. 

CITATION OF SPECIMENS 

GEORGIA: no definite 3 Boykin (ANSP). 

FroRIDA: no definite locality, Chapman (GH, FM); middle Florida, Chapman 190 

(NYB); Apalachicola, Chapman (MBG); no definite locality, ‘‘Chapman mis. 

1846’’ (MBG); Aspalaga, April 1898, Chapman (MBG); Quincy, Chapman (USN, 

ANSP); dry sandy soil near Apalachicola, April, Curtiss 689 (NYB,TYPE, MBG, 

USN,GH,ANSP,FM,UM) ; т Walton Co., summer 1885, Curtiss (МҮВ); 

Apalachicola, 1892, DeVasey (USN); dry pine barrens, 5 mi. south of Tallahassee, 

Leon Co., April 1, 1933, pi 18398 (GH); southwest уш Co., July 21, 1924, 

Handley A-147 (USN); 20 mi. above mouth of Apalachicola Seer, wed 5, н, 

Howell 1165 (USN); dry pine land, Gretna, April 18, 1930, Kincaid $ Wes 

(МВС); ‘іп pinetis, inter Tallahassee et pense у, Mai 1843, Rugel (MBG, Soa ; 

dry pine Наа, — Saurman (A , 

ALABAMA: in high pine land, Atmore, pa 17, 1935, Blanton 263 (GH,NYB, 

FM); dry aby pine woods, Baldwin Co., May 1879, Mohr (USN). 

11. B. elliptica Small var. tomentosa Larisey, var. nov.?“ 

As the species except: more pubescent throughout, but 

especially on the lower leaf surfaces, forming a dense, tawny, 

felt-like mat; leaflets more nearly acuminate, smaller, 7-9 em. 

long, 2-3.5 em. broad; flowers smaller, calyx 7-8 mm. deep, 

standard 1.3-5 em. high, wings and keel 1.8-2 cm. high, rarely 

We larger. 

Ab specie вас omnino pubescentiore; foliis infra dense fulvo-tomentosis ; 

foliolis fere aeumina —9 em. longis, 2.0-3.5 em. latis; floribus minoribus, calyce 

7-8 mm. alto, vexillo 2 26.0 em. alto, alis earinaque 1. 8-2.0 еш. longis raro maiori- 
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Distribution: dry sandy pine lands, Florida and adjacent 

Alabama. 

CITATION OF SPECIMENS: 

FLORIDA: dry soil near Pensacola, April 13, 1899, Biltmore Herb. 1595] (MBG, 

NYB); dry pine land, Okaloosa, April 3, 1929, Blackman ꝙ Enlow (МВС); open 

pine woods near DeFuniak Springs, April 27, 1898, Curtiss 6379 (MBG,TvPE, USN, 

GH,NYB,UM,UN) ; Lake City, Rolfs 85 (MBG,FM) ; De Funiak, July 1896, Rolfs 
671 (MBG). 
ALABAMA: pinelands, Loxley, June 22, 1933, Bombard $ Haas (TU); Baldwin 

Co., May 1893, Mohr (MBG). 

12. B. Nuttalliana Small, Fl. Southeast. U. S., ed. 1, 599. 

1903, and ed. 2, 599. 1913; Cocks, The Leguminosae of Louisi- 

ana. La. State Mus. Nat. Hist. Surv. Bull. 1: 5, pl. 6. 1910. 

В. uniflora Hook. Comp. Bot. Mag. 1: 21. 1835, not B. uni- 

flora (Michx.) Nutt. 

B. lanceolata (Walt.) Ell. var. y Torr. & Gray, Fl. N. Am. 1: 

384. 1840. (var. uniflora of authors). 

B. lanceolata var. uniflora Torr. & Gray ex Canby in Bot. 

Gaz. 4: 131. 1879. 

B. lanceolata var. texana Holz. in Contr. U. S. Nat. Herb. 1: 

286. 1893. 

B. texana (Holz.) Pollard & Ball in Proc. Biol. Soc. Wash. 

13: 133. April 1900, not В. texana Buckl. 

B. confusa Pollard & Ball in Proc. Biol. Soc. Wash. 13: 158. 

June 1900, not B. confusa Sweet. 

B. nuculifera Greene, Leaflets Bot. Obs. 2: 84. 1910. 

Plant 4-11 dm. high, more or less densely pubescent through- 

out, occasionally glabrate in age, slightly blackening; stem 

slender, firm, much-branched, branches usually geniculate, as- 

cending; leaves sessile to subsessile, petioles not usually ex- 

ceeding 1 mm. in length; leaflets firm, reticulate, glossy above, 

dull below, oblong to obovate, cuneate at base, obtuse to rounded 

at apex, frequently emarginate, occasionally apiculate, 2.5-3.5 

em. long, 1.3—2 cm. broad, lateral leaflets converging; stipules 

deltoid, deltoid-lanceolate to setaceous, inconspicuous, usually 

caducous; flowers solitary in upper axils, or forming short 

terminal racemes; floral bracts narrowly lanceolate to seta- 

ceous, 2-4 mm. long, caducous; pedicels 2—5 mm. long; calyx- 

tube 7-9 mm. long, hirsute, deeply blackening, upper lip en- 
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tire, barely cleft or distinctly emarginate, lobes of the lower lip 

deltoid or deltoid-lanceolate, apiculate, 3-4 mm. deep; corolla 

yellow, standard 0.8-1.5 em. long, 0.6-1.2 em. broad, wings and 

keel 1.7—2 em. long; ovary thickly pubescent, mature pod some- 

what glabrate, though usually more or less villous, blackish, 

coriaceous to ligneous, thick, subglobose to ovoid, 0.4—1.3 em. 

long, 0.2-1.1 em. thick, stipe not exceeding the calyx-lobes, beak 

short, recurved. 

Distribution: Mississippi to Arkansas and Oklahoma, south- 

west to Texas; reported from adjacent Mexico. 

CITATION ОЕ SPECIMEN 

М158185ІРРІ: Madison, ай 28, 1925, Cook (USN); Ridgeway, April 18, 1927, 

Woodson ꝙ Anderson 1588 (MBG). 

LOUISIANA: in pine hills in vicinity of Alexandria, June 3, 1899, Ball 546 (USN, 

TYPE of B. confusa Pollard & Ball, MBG,NYB,GH,FN,UN) ; == along R.R. 3 

mi. west of Lawtell, St. Landry Parish, April 26, 1936, Brown 6253 (LU); along 

В.В. north of Roark, Acadia Parish, April 26, 1936, Brown 6267 m), - ̂ p pine- 

oak-hiekory woods southeast of Columbia, Caldwell Parish, June 24, 1936, Brown 

6489 (LU); common in pine-hardwood woods southeast of Jena nate Parish, 

June 26, 1936, Brown 6533 (LU) ; open pastures, Shreveport, April 13, 1910, Cocks 

1630 (TU); open fields, Shreveport, April 15, 1910, Cocks (MBG); Nachitoches, 

April 2, 1911, Cocks (TU); Shreveport, July 1909, Dickson $ Cocks 1791”? 

(MBG); Caleasieu Parish, Featherman (LU); no definite locality, Hale (GH); in 

prairies, Opelousas, April 1880, Langlois (NB, FM); in plains, Caleasieu Co., April 

26, 1884, Langlois 8 d ; in plains, учы e St. Landry Co., May 12, 1885, 

Langlois 7 (NYB); in prairie, Tokataite, Opelousas, May 20 ‚ 1885, ой 29 

(USN); ие June 21, 1885, ры (NYB); dry cuin woods, Natchi- 

5 Мау 10, Aree Palmer 7570 (MBG) ; low prairies, Jennings, Jefferson Davis 

h, May 15, 1915, Palmer 7631 (USN); dry sandy highland, cut-over pine 

dei Tape Ag неча Parish, April 3, 1935, Smith 93 (LU); к. Aug. 

4—6, 1897, Tracy 3450 (MBG,USN). 

ARKANSAS: common in pine woods, Fulton, May 12, (^ Bush 214 (MBG, 

USN,GH) ; common on prairie, Prescott, May 14, 1900, Bush 264 (USN); prairies, 

Fulton, April 29, 1909, Bush (MBG); dry sand hills north > Texarkana, Miller 

Co., June 9, 1898, Eggert (MBG) ; open woods near Fort Smith, June 1835, Engel- 

mann 1002 (MBG); Camden, May 10, 1850, Fendler (MBG,GH); Malvern, May 

1884, Letterman (MBG); Prescott, Letterman (MBG); no definite locality, Nut- 

tall (NYB,ANSP); roeky ground ua small stream near Mansfield, Sebastian 

Co., May 24, 1931, Palmer 39303 я GH); dry woods on high bluff on Ouachita 

мови about 1 mi. above Arkadel gti Co., May 18, 1912, Wheeler (MBG, 

FM); dry woods near Arkadelphia, Clark Co., May 1913, Wheeler (MBG,FM). 

OKLAHOMA: open place, mountain side near Page, Le Flore Co., — 20, 1914, 

Blakley 1428 (MBG,GH,UM) ; Pine Valley, Le Flore Co., May 4, 1935, Goodm 

2859 (MBG); common, open woods, Shawneetown, McCurtain Co., "e 26, 1916, 

Houghton 3800 (MBG) 
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TEXAS: Hughes Springs, Cass Co., Мау 9, 1903, Biltmore Herb. 14782a ps 
USN,UM); common on prairie, Өш, May 11, 1900, Bush 207 (USN); 
southwest of Oakwood, Leon Co., May 11, 1937, Cory 21741 (MBG); 9 mi. es 
west of Jefferson, Marion Co., May 19, 1937, Cory 22836 (MBG); open woods, old 
fields, ete., San ui у T (USN); Бу June 3-12, 1908, Dixon 64 
(FM); Walker Co., , 1910, Dixon 525 (USN,FM); vicinity of Houston, 
Harris Co., May 18 |. hi. Dizon 607a (FM); Troupe, Smith Co., April 19, 
1899, Eggert (MBG); Spring, May 4, 1924, Fisher (DU); Shiro, Mar. 12, 1934, 

er 34104 (FM } 
1927, Killian (UT); Dalby, May 4, 1896, Milligan (USN); no definite locality, 
coll. of 1889, Neally 71 (USN); no definite 10 coll. of 1889, Neally 73 (USN, 
TYPE of B. lanceolata var. terana Holz.); sandy knolls, prairies, Columbia, Brazoria 
io April 12, 1914, Palmer 5213 (MBG,USN); Arlington, May 1880, Reverchon 
(MBG); sandy woods, Dallas Co., June 1881, Reverchon 11 (GH); sandy woods, 
Dallas, June 1882, ES 184 (MBG) ; common in sand, Big Sandy, May 27-28, 
1901, Reverchon 2652 $ 2654 (MBG); sandy soils, Beaumont Co., April 25, 1903, 
Reverchon 3739 (MBG); woods in Angelina Bottom, Angelina Co., May 7, 1903, 
Reverchon 3740 (MBG); sandy woods 5 mi. from Polytechnic, айта Co., April 
2, 1921, Ruth 62 (FM, UW, KA); in sandy woods near Polytechnic, Tarrant Co., 

April 27 1925, Ruth 621 (USN); Palos tae: April 14, 1929, Tharp 5420 (USN, 
[ШЕЕ Йош Co., April 19, 1930, Tharp (UT); Henderson Co., June 6, 1932, 
Tharp (UT); Walker Co., July 9, 1920, Warner 12 (UBN, UT); REE 
June 15, 1981, Whitehouse (UT) ; abundant, dry, open ground near Gallatin, Chero- 
kee Co., April 10, 1916, Young (GH,UT). 

13. B. intercalata Larisey, sp. поу.?5 
Plant less than 1 m. high, finely pubescent throughout, often 

glabrate in parts; stem somewhat stout, firm, ribbed, slightly 

Herba vix 1 m. alta omnino molliter pubescens saepe plus minusve glabrata; 
caules crassiusculi firmi striati paulo geniculati late ramosi, ramis erectis raro pau- 
lulo genieulatis sat elongatis virgatis glabratis. Folia inferiora brevi-petiolata, 
superiora subsessilia, foliolis obovatis vel elliptieis apice obtusis rotundatisve saepe 
emarginatis basi euneatis 4—6 cm. longis 1.7—2.2 em. latis firme membranaceis reticu- 
late venosis supra saturate viridibus illustribus paulo nigrescentibus subtus opacis 
sat glaucis saepe glabratis marginibus nervo pedi basi exeepto, stipulis ee 
aut deltoideo- aut ovato-lanceolatis 3-8 mm. longis persistentibus. Racemi inter- 
calati 1.5—2.0 dm. longi, bracteis lanceolatis a ovato-laneeolatis 0.8—1.2 em. Ta ngis, 
2—3 шш. latis persistentibus, pedicellis 0.9—1.3 em. longis. Corolla PA vexillo 
1.6 cm. longo et lato, alis et carina patulis Lo aurieulatis 2.0—2.2 em 
longis 7-8 mm. latis. Calycis tubum 7-9 mm. longum conspicue nervatum nigres- 
cens extus sparse intus dense luteo-pu Баба, labro superiore integro 4— m. 
longo basi 5-6 mm. lato apice obtuse apiculato vel truneato usque ad 1 mm. lato, 
labri inferiori is deltoideis vel deltoideo-laneeolatis 3—4 mm. longis basi 2.5-3.0 
em. latis. Legumen subglobosum inaequilaterale longe stipitatum in rostrum paulo 
recurvatum gradatim contractum 1.5—7.0 em. longum, 1.6—1.9 em. latum tenue sed 
solidum juventate conspicue inflatum maturitate in "ne тогайы corruens ni- 
grescens valde reticulatum pubescens. 
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genieulate, widely branched, branches erect, only rarely lightly 

genieulate, elongate, virgate, glabrate; leaves subsessile above, 

lowermost petiolate, petioles 1-4 mm. long; leaflets firm, reticu- 

late, glossy, dark green, slightly blackening above, dull, grayish 

below, usually glabrate except along the margins and midvein 

toward the base, obovate to elliptic, cuneate, apex obtuse to 

rounded, frequently emarginate, 4-6 ст. long, 1.7-2.2 cm. 

broad; stipules deltoid, deltoid-lanceolate, ovate-lanceolate, 3- 

8 mm. long, persistent; flowers borne in interealary racemes 

1.5-2 dm. long; floral bracts lanceolate to ovate-lanceolate, 8— 

12 mm. long, 2-3 mm. broad, persistent; pedicels 0.9-1.3 em. 

long ; corolla yellow, standard 1.6 ст. high, 1.6 em. broad, wings 

and keel strongly eurved, inequilateral, auriculate, 2-2.2 em. 

high, 7-8 mm. broad; calyx-tube conspicuously nerved, black- 

ening, finely pubescent without, densely tawny-pubescent 

within, 7-9 mm. long, upper lip entire, obtusely apieulate or 

truncate, blunt tip up to 1 mm. across, base 5-6 mm. across, 4—5 

mm. deep, lobes of lower lip deltoid to deltoid-lanceolate, 3—4 

mm. deep, base 2.5-3 mm. across; pod thin but firm, much in- 

flated but collapsing at maturity into deep folds, black, strongly 

reticulate, pubescent, 1.5-7 сш. long, 1.6-1.9 em. broad, sub- 

globose, inequilateral, long-stipitate, long-beaked, beak slightly 

recurved. 

Except for the unique manner in which the flowers are borne, 

this species bears a close superficial resemblance to B. Nuttalli- 

ana Small. It may possibly be a hybrid between the latter and 

B. leucophaea Nutt., but at present there is no concrete evi- 

denee for this assumption. 

Distribution: prairies, western Louisiana. 

CITATION OF SPECIMENS: 

LOUISIANA: in prairies, Calcasieu, April 26, 1884, Langlois (NYB,TYPE); in 

plains, Calcasieu Co., April 26, 1884, Langlois (NYB); plains, Chataignier, St. Lan- 

dry Co., May 19, 1885, Langlois (NYB). 

14. B. bracteata Muhl. ex Ell. Sketeh Bot. S. Car. & Ga. 1: 

469. 1821; DC. Prodr. 2: 100. 1825; Small, Fl. Southeast. 

U. S., ed. 1, 600. 1903, and ed. 2, 600. 1913; Small, Man. 

Southeast. Fl. 677. 1933. 



1940] 
LARISEY-—MONOGRAPH OF BAPTISIA 155 

B. leucophaea Nutt. ex Chapman, Fl. South. U. S., ed. 
112. 1860, ed. 2, 112. 1889, and ed. 3, 122. 1897, in part. 

B. saligna Greene, Leaflets Bot. Obs. 2: 84. 1910. 

Podalyria bracteata Muhl. Cat. Pl. Am. Sept. 42. 1815, 

nomen subnudum. 

Lasinia bracteata Raf. New Fl. N. Am. 2: 50. 1836 [1837]. 

Plant 3-6 dm. high, more or less softly and loosely pubescent 

throughout, darkening but not blackening in drying; stem 

stout, ribbed, subdichotomously branched, branches divari- 

cate; leaves petiolate, petioles 0.3-1.2 em. long, leaflets firm, 
oblanceolate to obovate or elliptic-obovate, cuneate, apex acute 

or obtuse, 5-10 cm. long, 2-3.5 em. broad, lower surface finely 
reticulate at maturity; stipules wide-subulate, acuminate, 2—4 
em. long, persistent; racemes axillary, 1-2 dm. long, secund, 

declined; floral bracts lanceolate to ovate-lanceolate, 1-3 cm. 
long, persistent ; pedicels 1-1.5 em. long; calyx-tube 1 em. deep, 
upper lip emarginate or distinctly 2-lobed, lobes of the lower 
lip deltoid-ovate, 4-5 mm. long; corolla cream or yellow, stand- 
ard 1.8-2 em. high, 1.5-1.7 em. broad, wings and keel 2.2-2.5 
em. long; pods ligneous, body elliptic, 3-4 em. long, 1.5-1.7 em. 
broad, sparsely subappressed-pubescent, slightly reticulate, 
gradually tapering into a slender beak, stipe equalling the 
calyx in length. 

Distribution: dry sandy woods, North Carolina, south to 
Georgia and Alabama. 

9 OF SPECIMENS: 

н CAROLINA: no definite locality, Curtis (NYB); vicinity of Wilmington, 

T ub 1911, Bartram 4 Long (ANSP). 

SouTH аы NA: Columbia, е 9, 1899, Canby $ Sargent 20 (GH); агу 
sandy soil, Anderson, Aug. 4, 1919, Dasi 9142 (MBG); Morehead’s woods near 
Anderson, May 4, 1920, Dove 1815а (MBG,USN); dry open woods, Anderson, 
May 4, 1920, Davis 1315b (ОТ); Watson’s woods, Anderson, Anderson Co., May 4, 
1920, Davis 1315c (MBG,UM,UT); Columbia, April 14, 1867, Doggett (UW); 
Anderson, Gibbes (NYB); dry woods near Seneca River, Clemson College, Oconee 
Co., April 18, 1906, House 1862 (MBG); vicinity of Batesburg, Lexington Co. 
April 29, 1911, McGregor 25 (USN); sandy open woods near Irmo, Lexington Co. 
April 19, 1932, Palmer 39958 (MBG,GH); Aiken, 1880, Ravenel (USN); шы 
April 7, 1888, ten (ANSP); woods, Columbia, June 1891, Taylor (UM); dry 
open woods in clayey soil northwest of Saluda, April 27, 1932, Weatherby 6140 
(NYB,USN,GH). 
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GEORGIA: Wrightsboro, Chapman (NYB); in open oak woods, Augusta, April 24, 

1900, Cuthbert 179 (NYB); dry open woods, Augusta, April 29, 1902, Cuthbert 

(UF); dry woods, Athens, April 1897, Harper (NYB); Winterville, April 22, 

1925, Maguire E3379 (UG); Oconee Heights, Clarke Co., April 25, 1923, Miller 

E3383 (UG); Madison Springs, Ravenel (GH); Athens, April 15, 1910, Rice 4 

Rast E3391 (UG); in oak woods, head of Cloverhurst, Athens, April 25, 1928, 

Reade E3381 (UG); oak woods, Experiment, April 25, 1899, Riegel (KA); ‘‘in 

montibus supra Casseville, Ga. sup., April 1845, Kugel 190 (NYB); Tallapoosa, 

April & May, 1900, Way 31 (USN,TYPE of B. saligna Greene); Royston, May 3, 

1928, Wherry (NYB). 

ALABAMA: dry cherty woods on south slope of Craig Mtn., Cherokee Co., June 22, 

1936, Harper 3528 (MBG,USN,NYB,GH) ; Talladega Mtns., June 26, 1911, Howell 

779 (USN 

15. B. leucophaea Nutt. Gen. N. Am. Pl. 1: 282. 1818; DC. 

Prodr. 2: 100. 1825, in part; Torr. & Gray, Fl. N. Am. 1: 385. 

1840, in part; Chapman, Fl. South. U.S. ed. 1, 112. 1860, ed. 2, 

112. 1889, and ed. 3, 122. 1897, in part; Curt. Bot. Mag. III, 27: 

pl. 5900. 1871; Small, Fl. Southeast. U. S., ed. 1, 601. 1903, and 

ed. 2, 601. 1913; Rydb. Fl. Prairies & Plains Central N. Am. 

455. 1932. 

B. bracteata (Muhl.) Ell. ex Britton & Brown, Illust. Fl. 

North. U. S., ed. 1, 2: 266, fig. 2052. 1897, and ed. 2, 2: 345, fig. 

2456. 1913; Gray, New Man. Bot. ed. 7, 506. 1908. 

Lasinia bracteata Raf. New Fl. N. Am. 2: 50. 1836 [1837]. 

Plant 3-8 dm. high, tawny-villous to woolly-tomentose 

throughout; stems stout, heavily ribbed, simply branched, 

branches divaricate; leaves subsessile to short-petiolate, peti- 

oles not usually more than 3 mm. long; leaflets oblanceolate, 

spatulate, or narrowly elliptic, apex acute, slightly apiculate, 

rarely retuse, 3-10 ст. long, 1-2 ст. broad, leathery, strongly 

reticulate, lateral leaflets more or less decurrent on the peti- 

oles; stipules ovate- to cordate-lanceolate, acuminate, foli- 

aceous, 2-4 em. long, persistent ; racemes axillary, 1-2 dm. long, 

secund, declined; floral bracts ovate- to cordate-lanceolate, 

acuminate, 1-3 cm. long, persistent; pedicels slender, 1—4 cm. 

long; calyx-tube 1 еш. deep, strigillose, upper lip slightly 

emarginate to distinctly two-lobed, lobes of the lower lip 

deltoid-lanceolate, 3-4 mm. long; corolla white, cream, or yel- 

low, standard 2.2 em. high, 2 ст. broad, wings and keel 2.4—2.7 

еш. long; mature pod ovoid-elliptic, 4-5 em. long, 1.5-2.5 еш. 
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broad, firm, strongly reticulate, densely spreading-pubescent, 

short-stipitate, stipe not exceeding the calyx, body tapering 

gradually into a short and slender beak. 

Hybridizes with B. viridis in Louisiana, Arkansas, and Okla- 

homa; with B. sphaerocarpa in Arkansas and Oklahoma; and 

with B. minor in Missouri, Kansas, and Oklahoma. 

Distribution: open woods and prairies, Michigan and Indi- 

ana to Minnesota, southwest to Arkansas and Texas. Intro- 

duced along railroads in Massachusetts. 

CITATION OF SPECIMENS: 

MASSACHUSETTS: by RR. between Woods Hole and Falmouth, July 1922, Taylor 

(ANSP 

MIOHIGAN: iu Kalamazoo Co., Aug. 1, 1838, Wright (NYB). 

INDIANA: RR., Benton Co., May 20, 1929, Barce, Barce $ Welch 6126 (IU); 
open black- and к D woods 0.5 mi. west of Crisman, Porter Co., July 10, 1920, 
Deam 31,562 (GH,IU); dry roadside about 4 mi. southwest of Crown Point, Lake 
Co., July 12, 1920, Deam 31,625 (CD); open flat black oak woods about 4 mi. south- 

west of Lake Village, Newton Co., July 13, 1920, Deam 31,683 (CD); frequent 
along RR. right-of-way 1 mi. south of Wanatah, LaPorte Co., Deam 36,708 (CD); 
roadside knoll 3.5 mi. southwest of Lowell, Lake Co., June 5, 1924, Deam 40,522 
pn ; right-of-way of Monon RR., 4 mi. south ч Medaeriille: Pulaski Co., June 

, 1924, Deam 40,570 (IU); common in sandy soil on RR. right-of-way about 3 mi. 
Sie of Monticello, White Co., May 22, 1932, DE 51,926 (IU); Wi pend wooded 
promontory on high bank of the W. abash River at Black Rock, about 3.25 mi. south- 
east of Greenhill, Warren Co., May 29, 1933, Deam 53,840 (IU); rare, Jasper api 
June 12, 1924, Welch 5858 (IU). 

KENTUOKY: open woods and dines near Paducah, McCracken Co., June 17, 
1920, Palmer 17928 (MBG) ; dry bank between Murray and Pine Bluff Faiy, Calla- 

way Co., July 23, 1937, Smith n Hodgdon 4197 (USN, NYB). 

WIsconsIN: St. Croix Falls, Aug. 20, 1900, Baker (GH); low ground, Arena, 

Iowa Co., June 15, 1929, Breakey (UW); no definite locality, ex Herb. Chapman 
(NYB); hillside, 1 mi. south of Milton, Rock Co., May 30, 1930, Fernholz $ Wad- 

Pind (UW); Madison, May 23, 1891, Cheney (UW); Blue Mounds, May 30, 1894, 

y (UW); К^ жш Adams Co., July 21, 1927, Davis (UW 2 inei hill- 

ae eve Mtn., De Soto, Vernon Co., July 23, 5 5 17792 (UW); 

sand and pine Багып 9 of Ads Monroe Co., July 25, 1934, Fassett 55 85 
( ; prairie summit of Bogus Bluff, Gotham, Richland a Aug. 11, 1934, Fas- 
sett 16641 (UW); sand bank near Rising Sun, 7 mi. north of Mt. Shorting, Craw- 
ford Co., Aug. 12, 1934, Fassett 17790 (UW); RR., Bangor, La Crosse Co., Sept. 
10, 1934, Fassett 17791 (UW); gravel hill, Sheridan Waupaca Co., Sept. 15, 1934, 

Fassett 16541 (UW); sandy roadside near Lemonweir, 3 mi. клн of Winston, 

Juneau Co., Sept. 17, 1934, Fassett 16540 (OW); оно relic, 3 mi. south of 

Livingston, Grant Co., Sept. 23, 1934, Fassett 17793 (UW); sandstone ledge near 
Highway К, 3 mi. south of Mt. Ida, Grant Co., Sept. 17, 1935, Fassett 17794 (UW); 
in sand, Camp Douglas, Juneau Co., Oct. 7, 1934, Fassett ꝙ Bushnell 16565 (UW); 
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prairie relic, iy County Trunk Highway B, east of Tunnel City, Monroe Co., 

Oct. 7, 1934, Fassett 4- Bushnell 16729 (UW); dry soil, Necedah Mound, Necedah, 

Juneau Co., May 23 1932, Fassett $ Drescher 14217 (UW); sand dunes, Wauman- 

dee Terrace Fountain City, Buffalo Co., Aug. 25, 1927, Fassett $ Wilson 4365 

UW); r bank, Janesville, Roek Co., May 24, 1931, Hagen (UW); Madison, 

coll. of 1861, Hale (MBG,UW); prairie, June 16, 1883, Hasse (NYB); Boscobel, 

June 1884, Hasse (NYB); thinly oak-covered, morainie ‘‘island’’ west of Univer- 

sity Creek bridge, University Bay, Madison, ned 30, 1908, Heddle 1095 (UW); 

„ northwest of Black Earth, Dane Co., Aug. 3, 1916, Heddle 2504 (UW); rich 

oded hillside 1.5 mi. southeast of Thank, Richland Co., June 10, 1912, Lansing 

ns (38455) (UW); Milwaukee, Lapham (ANSP, UW); Beloit, June 1886, 

Maxwell (UW); sandy hillside, Leyden, Rock Co., May 30, 1928, Mead (UW); 

Kilbourn City, Columbia Co., June 10, 1901, Meredith (ANSP); Pine Bluff, Dane 

Co., May 28, 1929, Oelmiller (UW) ; La Crosse Co., July 16, 1887, Pammel (MBG) ; 

sandy soil, top of hill between Eau Claire and Chippewa Falls, July 9, 1915, Rosen- 

dahl § Butters 3155 (UM); Poynette, June 6, 1890, Russell (UW) ; no definite lo- 

cality, ex Herb. Torrey (NYB); Fairchild, Eau Claire Co., Мау 23, 1894, Weinzirl 

UW) 
ILLINOIS: Aurora, June 1881, Bassett (ANSP); prairies about Salem, May 1880, 

Bebb (ANSP); prairies north of Woodlawn, Jefferson Co., Мау 16, 1898, Eggert 

(MBG); dry soil along RR., Chillicothe, Т 15, 1880, Fisher (KA); black oak 

ен Shirland, June 26, 1908, Gleason (GH); sand dunes, Bath, Aug. 14, 

913, Gleason (GH); prairies, Menard бо 0., 7 1961, Hall (USN); ; Troy Grove, June 

3, 1893, Баржа» (UW); roadsides, Port Byron, June 22, 1892, Harper (UW); 

rare, dry prairies, Peoria, May 1894, McDonald — NM); Augusta, — 1843 

(1844-?), Mead (MBG,NYB,GH,ANSP); Romeo, May 9, 1896, Mer 14864 

(UW); rare, field south of Elmhurst, н 77 моон 148 (UM) ; uncommon, са 

near Chicago, Aug. 3, 1892, Moffatt 646 (UW); sandy barrens near Oquawka, Мау 

1875, Patterson (MBG,ND,UW); near Naperville, May 27, 1898, Powell 17572 

(UW); prairie, Kinkade’s, Richland Co., Sept. 13, 1919, Ridgway 909 (GH); 

prairies, baja Co., Мау 9, 1896, Umbach (MBG,ANSP,UM); prairies, Romeo, May 

32 & July ‚ 1897, Umbach (MBG,GH,UM); prairies, Lisle, May 19, 1900, Um- 

bach 11964 1 
— St. Cloud, Campbell (ANSP); dry dunes, sand prairie, Weaver, 

Wabasha Co., Aug. 28, 1926, Fassett $ Hotchkiss 3436 (UM); dry soil, Winona Co., 

July iq Holzinger (UM); bluff slopes, Winona Co., June 1901, Holzinger (UM) ; 

Lake City, Sept. 1884, Manning (GH, UM) ; Spring Grove, June 3, 1902, 3 

289 Hd Winnebago Valley, Houston Co., May 1901, Wheeler 1034 (U 

Iowa: prairie, Deeatur Co., May 25, 1904, Anderson (MBG); Page E ; Mag 

1l, e Bet (MBG); die prairies, Wesley, May 24, 1898, гч 9286 

(UW); low prairie, Black Hawk Co., June 6, 1929, Burk 301 (MBG); along road 

to Moorland near Fort D Webster Co., May 29, 1904, Churchill 2051 (UN); 

near Angus, Boone Co., May 19, 1904, Church 2052a (UN); near — Adams 

Co., May 23, 1905, 8 pees (UN); dry prairie, Armstrong, Emmet Co., 

May 19, 1887, Cratty (MBG,USN); Vinton, Davis (UW); prairie, hee May 

14, 1894, Fink (GH, UM); Johnson Co., May 13, 1895, Fitzpatrick § Fitzpatrick 

(MBG); roadside west of Stockport, Van А Co., June 1924, Graves 2114 

(MBG) ; along RR., Cone City, Muscatine Co., May 1926, Graves (MBG); Elmyra, 
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Hitchcock (MBG); Iowa City, June 22, 1889, Hitchcock (KA); Grinnell, May 21, 

1877, Jones (ANSP); thickets and open ground above limestone bluffs of Mis- 

sissippi River near Keokuk, Lee Co., May 20, i Palmer 35866 (OH) ; New Albin, 

July 22, 1897, Pammel 590 (MBG,USN,GH); s, May 1903, Pammel (GH); 

Emmet GU. July 1926, Pammel 4 Fisk e i ; md coll. of 1848, Parry 

(NYB); Pot Dodge, May 29, 1909, Somes 3095 (USN). 

MissovRr: Sedalia, April 30, 1925, Archias 3 (MBG); on prairie, Jackson Co., 

May 8, 1864, ez Herb. Broadhead (MBG); common, 1 May 15, 1894, Bush 

78 (MBG,ND); introduced, uncommon, Courtney, Jackson Co. Мау 25, 1896, 

Bush 304 (MBG); prairies, Pettis Co., May 7, 1935, Bush 14763 (MBG); rocky 

woods, Eagle Rock, May 9, 1936, Bush 15386 (MBG); hillsides, Grundy Co., May 

0, 1936, Bush ? (MBG); hillsides, Grundy Co., May 10, 1936 Cruikshanks 7 

(MBG); dry P La Grange Co., May 9, 1912, Davis 1323 iiL dry open 

woods, McCune Station, Pike Co., May 20, 1919, Davis 4401 (MBG,UM); Car- 

son, Howell Co., June F, 1878, Rogers (MBG); Kirkwood, St. Louis бо, May 12, 

1879, Eggert (MBG); ‘‘in Waldern,’’ St. Louis Co., May 16, 1879, Eggert 

BG); open an St. Louis Co., Мау 16, 1879, Eggert (GH); Missouri RR., 

north of Webster, St. Louis Co., May 16, 1879, Eggert (MBG); South Webster, 

St. Louis Co., pow 21, 1887, Eggert (MBG); St. Louis, May 1843, Engel- 

^ (MBG); siliceous hills of Washington Co., Nov. 1845, Engelmann (MBG) ; 

Pubs nd 23, 1892, ex Herb. Glatfelter (MBG); south M Shepard Mtn., 

Arcadia, Iron Co., May 26, 1918, Greenman 3888 (MBG); Windsor Springs, June 

13, 1891, Шм, paki ; St. Louis, May, James in 9 8 pone ный (NYB); 

Allenton, July 17, 1884, Kellogg (MBG); open woods near RR., east of Mansfield, 

zark Mtns., June 5-12, 1911, Lansing 3196 (USN,GH); Allenton, Letterman 

(MBG); Allenton, St. Louis Co., Aug. 13, 1933, Lodewyks 41 (MBG); common on 

prairie, Waldo Park, Jackson Co., May 2, 1897, Mackenzie (UM); common, 

prairies, Hickman’s Mills, Jackson Co., May 14, 1899, Mackenzie 13184 (UW); 

St. Louis, Nuttall (ANSP,rYyPE); along RR. between Greentop and Sublette, 

Adair Co., May 16, 1938, Ownbey $ Ownbey (MBG); common on prairie, Webb 

City, Jasper Co., May 7, 1902, Palmer 128 (MBG); open ground near river, Monti- 

cello, Lewis Co., June 26, 1933, Palmer $ Steyermark а (MBG); wet 

Beane ES Louis, April 1842, Riehl 342 (NYB); along Mo. South. RR., Rey 1 

908, Smith 274 (UW); prairie northeast of Springfield, Aug. 21, 

1918, nn 9129 (USN); dry upland glade 2 mi. southeast of Osage Hills, St. 

Louis Co., May 5, 1928, Steyermark 933 (MBG) ; natural prairie between 1 

Mills ке Stockton, about 3 mi. north of Stockton, Cedar Co., July 13, 1934, 

Steyermark 18491 (MBG); Rose Hill, May 8, 1887, Wislizenus 725 pres 

Shepard Mtn., Ironton, May 9, 1925, Woodson 324 (MBG); Greene Co., April 28, 

1888, Weller r (MBG). 
ARKANSAS: Fort Smith, 1853-4, Bigelow (NYB,USN); glades Carroll Ек Мау 

9, 1936, Pind 15376 (MBG); wooded sandstone hillside, Boston Mtns., Cass, Frank- 

lin Co., April 25, 1935, Fassett 17364 (UW); scarce, dry hillsides, Fayetteville, 

May, Ев (UM); dry prairies and hills, санди 1E May, Harvey ? 

(NYB); rocky hillsides, base of Rich Mtn., Polk Co., April 28, 1935, Lodewyks 203 

(MBG); open rocky hillsides, Eureka Springs, Carroll Co., May 12, 1914, Palmer 

5563 (MBG,USN); rocky open ground, near Hot Springs, Garland Co., April 13, 

1924, Palmer 24494 (MBG); roeky open woods, Sugarloaf Mtn., near Midway, 
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Sebastian Co., April 8, 1928, Palmer 33276 (MBG); no definite locality, Pitcher 

— Fayetteville June 1925, Watts (UW). 

ear чире Lancaster Co., May 27, 1873, Aughey (UN); Lin- 
б je Co. „May 2 1904, Bates 3180 (GH,UM,UN); Valparaiso, Saund- 
ers Co., May 16, 1879, B (UN); prairies, Teeumseh, Johnson Co., May 1895, 

Corson (UN); frequent locally on prairie near Fremont, Dodge Co., May 1894, 

Engberg (UN); rich bottoms and upland prairies, Platte Valley 50 mi. above Monk, 

June 1857, Hayden (MBG); no definite locality, coll. of 1869, Hayden (ANSP); 

common on high prairie along RR., 5 mi. west of Lincoln, Lancaster Co., May 20, 

1934, Morrison 951 (MBG); Wahoo, Saunders Co., June 1890, ex Herb. Rydberg 

(UN); over whole prairie, flowering on south slope, May 12, 1927, Steiger (UN); 
Lincoln, Lancaster Co., Мау 1887, Weber (MBG,UN); Lincoln, Aug. 1898, Wil 

liamson (ANSP). 

KANSAS: 1 mi. west of Pleasanton, May 14, 1929, Anderson (МВО); prairies, 

McPherson, June 1887, Bodin (UM); prairie, те ood Со., May 1, 1879, Broad- 

head (MBG); злее Douglas Со., May 19, 1892, G (KA); Garrison, 

May 10, 1886, Cleburne (UN); Perry, Bat Co., Oct. 12, 1896, Clothier (KA); 

Marshall Со., July 25, 1897, Se $ paid pep Atehison Co., Aug. 2, 

1897, Clothier $ Whitford (KA); Miami Co., Aug. 8, 1897, Clothier $ Whitford 

A); Linn Co., Aug. 9, 1897, don * rd Preis € Co., Aug. 18, 

1897, Clothier $ Whitford (KA); Montgomery Co., Aug. 19, 1897, Clo thier $ 

rd ee Elk Co., Aug. 20 & 21, 5 Clothier : Whitford (KA); 

wley Co., Aug. 22, T Clothier $ Whitford (KA); Sumner Co., Aug. 28, 

1897, Clothier P Whitfor а (KA); Harvey Co., Aug. 24, 1897, Clothier $ Whit- 

E (KA); Sedgwick Co., Aug. 24, 1897, Clo 1 4 Whitford (KA); Wood- 

, Aug. 29, 1897, Clothier $ Whitford (KA); Coffey Co., Aug. 31, 1897, 

Clothier $ Whitford (KA); Osage Co., Sept. 2, 1897, Clothier $ Whitford (КА); 

near Valley Center, 1880, Edmondson (OU); Cloud Co., 1930, Fraser 329 ( 

KA); Perley’s Hill north of Emporia, May 9, 1891, Gillett (KA); Roper, Wilson 

Со., May 5, 1896, Haller (KA); abundant on sandy soil 2 mi. southwest of Iron 

Mound, Saline Co., April 19, 1930, Hancin 156 (KA); hilltop near Manhattan, 

Riley Co., end 21, 1990, Herr (KA); Eureka, Greenwood Co., July 1892, Hitchcock 

KA); White Water, Butler Co., July I Hitchcock (KA); Olathe, Johnson 

Co., Aug. 7 Hitchcock (KA); ch ase Co., Aug. 1895, Hitchcock (KA); Marion 

Со., Aug. 1895, Hitchcock W e Co., May 1896, Hitchcock (KA); 

Geary Co., June 1896, Hite К (KA); Allen Co. July 1896, Hitchcock (KA); 

Franklin „July 1896, reel: (KA); Chautauqua Co., Aug. 8, 1896, Hitch- 

cock (KA); E Co., Aug. 1896, Hitchcock (KA); Kingman Co., Aug. 23, 

1898, Hitchcock (KA); АМЫ Со., Oct. 3, 1896, Hitchcock (KA); Manhattan, 

Riley Co., May 10, 1888, Kellerman (MBG, KA); upland prairie west of Wabaun- 

see, Waba aunsee Co., April 29, 1927, Maus 51 (KA); upland prairie north of 

Auburn, Shawnee Co., July 4, 1927, Maus 843 (KA); Reno Co., 1898, Murphy 

(КА); near 3 Labette Co., May 11, 1924, Nelson (K A); White City, 

Morris Co., May 17, 1893, Norton (KA); prairie, Riley Co., р 17, 1895, Nor- 

ton 77 n E Chapman Twp., Ottawa Co., Ma 17, 1888, Panton 12 

(KA); Topeka, Shawnee Co., May 5, 1879, Popenoe (KA); ; Arkansas City, 1881, 

Price (KA); Emporia, May 4, 1890, Tyler (MBG); near Eldorado, Butler Co., 

May 12, 1897, Smith (ANSP); Wichita, Sedgwick Co., Мау 1929, Wellman (UW); 

Cowley Co., April 1898, White (MBG,KA 
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OKLAHOMA: rocky prairie, Wichita Nat. Forest, April 26, 1930, Angst 1427 

(ОО); woods west of Tecumseh, Мау 2, 1932, Barkley 136 (UO); dry upland 3 mi. 

east of Norman, April 22, 1928, Barkley (UO); prairie 2 mi. east of Norman, 

May 19, 1924, Bruner (UW,UO); 7 mi. northeast of Mangum А эбе 30, 1981, 

Bull 110 (UO); common on prairies, Sapulpa, Be 22, 1894, р 9 (MBG); 

common, Sapulpa, May 4, 1895, Bush 1115 (MBG,ND); without definite locality, 

1877, Butler (MBG); wooded mountain side, north of Wilburton, Latimer Co., 

June 13, 1930, Clark 2821 (UO); vicinity of Fort Sill, April 17, 1916, Clemens 11622 

(MBG) ; low hills, Asher, Pottawatomie Co., April 10, 1936, Demaree 11970 (MBG) ; 

low clay hills, sandy ridges, Antlers, Choctaw Co., April 10, 1936, Demaree 11995 

(MBG,NYB); Norman, April 6, 1915, Emig 437 (MBG) ; ; 6 mi. northwest of Still- 

bae May 18, 1931, Featherly (MBG) ; prairie east of Boyd, May 14, 1927, Fielder 

9 (UO); wasteland near Atoka, April 6, 1928, т 65 (UO); common, gravelly 

atte near Tishomingo, Johnston Co., April 8, 1916, Houghton 3603 (MBG); on 

roadsides and in pastures, Norman, am fon April 24, 1917, Jeffs (UO); 

prairie, northeast ee А City, April 29, 1928, Johnston (UO); vicinity of 

Fort Tawson, Choctaw Co., May, Leavenworth (NYB); Muskogee Co., April 

1927, Little prei о Stillwater, May 1, 1897, Myers (OU); open woods at In- 

terstate Bridge, southern Oklahoma, April 11, 1928, Nelson 10817 (MBG); chiefly 

on the False Washita River between Fort Cobb and Fort Arbuckle, coll. of 1868, 

Palmer 119 (NYB); open woods on mountain side near Page, LeF lore Co., Sept. 9, 

1913, Stevens 2762 (UM). 

TEXAS: near Lyons, Burleson Co., Mar. 1927, Martin 7242 (UT); Bonham, 

April 13, 1896, Milligan (USN); Denison, Grayson Co., April 10, 1933, Polson 14 

(UT); no definite locality, coll. of 1839, Mohr (USN ); A iori Paris, April 10, 

85 N ae G); no definite locality, Wright (AN 

н DAROTA (7): no definite locality, coll. of 1 0 ex Herb. Glatfelter 

1860 

16. B. leucophaea Nutt. var. glabrescens Larisey, var. nov.?“ 

As the species except less pubescent throughout, and stem 

glabrous. 

Distribution: prairies and rocky open woods, Wisconsin, 

southwest to Louisiana and Texas. 

CITATION OF SPECIMENS 

LOUISIANA: prairies, Gwe Mar. 24, 1908, Brainerd (GH); prairie, Minden, 

April 15, 1901, Trelease (MBG); open woods near Chestnut, Natchitoches Parish, 

April 19, 1934, Wherry (UP). 

IN: valley of the Wisconsin River, near Pedanwell Rock, Juneau Co., 

July E 1894, Cheney (UW); sand at foot of Trempealeau Mtn., Trempealeau Co., 

June 1, 1935, Fassett 4. Hansen 17368 (UW); roadside, Fall Creek, Eau Claire Co., 

June 15, 1928, Kunz 102 (UW); Camp Douglas, July 7, 1890, Mearns 225 (USN). 

Missouri: Rolla, April 28, 1915, Bridge (LB); woods, Grandin, May 8, 1905, 

Bush 2755 (MBG); open woods, Pontiac, April 24, 1934, Bush 13304 (MBG); 

* Ab specie differt omnino minore pubescentia et caule glabro. 
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wooded hills, Lane’s Prairie, May 8, 1934, Bush 18469 (MBG); Potosi, June 3, 

1892, Dewart (MBG); Victoria, July 1, 1871, Douglass (MBG); Ironton, May 12, 

1893, Eggert (MBG) ; Allenton, May 2, 1896, Eggert (MBG,NYB) ; Meramec High- 

lands, 1905, ex Herb. Glatfelter (MBG); near Arcadia, Iron Co., May 1925, Green- 
man 4780 (MBG); Victoria, April 10, coll. of 1890, Hitchcock (MBG); Iron Moun- 

in Lake, Iron Co., May 13, 1928, Kellogg 1798 (MBG); Pilot Knob, Iron Co., 
May 10, 1936, Larisey 4 (MBG,TvPE); flinty hill, Allenton, May 15, 1898, Letter- 
man (MBG,USN); Jefferson Co., May 2, rct Mathias 883 (MBG); dry upland 
soil, about 3 mi. south of Catawissa, Franklin Co., May 12, 1929, Bteyermark 886 

Hooker, Pulaski Co., May 4, 1934, Steyermark 8059 (MBG); prairie opening along 
RR. between Versailles and Stover, Morgan Co., July 8, 1934, Steyermark 18213 
(MBG); eherty upland woods 3 mi. south of бах Dallas Co., July 20, 1934, 
Steyermark 13799 (MBG). 

RKANSAS: woods, Fulton, April 14, 1905, Bush 2321 (MBG); rocky woods, 
Marion Co., April 24, 1934, Bush 18334 (MBG); dry woods near Eureka Springs, 
May 8, 1902, Canby, Sargent ꝙ Bush 27 (GH); on Grand Prairie about 0.5 mi, west 
of Sereeton Prairie Co., May 1, 1923, Harper 27 (USN,GH,NYB,ANSP); on road- 
side 3 mi. east of Logan Gap Road on Highway 270, pe ee Co., April 27, 
1935, Lodewyks 174 (MBG); rocky ground, foot of Maumelle Mtn., near Pinnacle 
Station, Pulaski Co., June 1, 1923, Palmer 23012 (MBG); rocky кла арен пеаг 
High Point, басай Co., April 25, 1924, Palmer 24547 (MBG) ; Judsonia, April 30, 
1877, Reynolds (OU); on elay hills, Hot Springs, July 10, 1931, Runyon 1465 
(USN 

OKLAHOMA: low hills by Big Taxodium, Broken Bow, McCurtain Co., April 11, 
1936, Demaree 12061 (NYB) ; prairie near Ardmore, Carter Co., Stevens 74 (MBG). 

Texas: Fannin Co., Milligan (NM); Goliad, Feb. 1927, Williams 7 (ANSP). 

17. B. laevicaulis (Gray) Small in Bull. Torr. Bot. Club 25: 
134. 1895; Small, Fl. Southeast. U. S., ed. 1, 601. 1903, and 

ed. 2, 601. 1913; Cocks, The Leguminosae of Louisiana. La. 

State Mus. Nat. Hist. Surv. Bull. 1: 6, pl. 7. 1910. 

B. leucophaea Nutt. var. laevicaulis Gray in Hall’s Pl. Texas, 

7. 1873, nomen nudum; Canby in Bot. Gaz. 4: 132. 1879. 

B. oxyphylla Greene, Leaflets Bot. Obs. 2: 84. 1910. 
Plant 3-7 dm. high, darkening in drying, tawny-pubescent to 

villous in parts; stem stout, ribbed, glabrous, widely subdichot- 
omously branched, branches divaricate; leaves subsessile to 
short-petiolate, petioles stout, channelled, semiamplexicaul, 2— 
4mm. long, leaflets obovate to rhombic, strongly cuneate, apex 
acute, mucronate, 4-7 еш. long, 2-3.5 em. broad, firm, finely 
reticulate, glabrous on both surfaces, ciliate along the margins 
and midvein, lateral leaflets more or less decurrent along the 
petiole; stipules ovate-lanceolate, acuminate, 1-3.5 em. long, 
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reticulate, ciliate along the margins, persistent; racemes axil- 

lary, 1-2.5 dm. long, secund, declined; floral bracts ovate- to 

cordate-lanceolate, 1-2.5 em. long, reticulate, ciliate along the 

margins, persistent; pedicels slender, 1.5-8.5 em. long; calyx- 

tube 1 em. deep, glabrate within, densely ciliate along the mar- 

gins, strongly nerved, upper lip distinctly two-lobed, lobes of 

the lower lip lanceolate-acuminate, 4-5 mm. long; corolla 

cream or yellow, standard suborbicular, deeply emarginate, 2 

em. high, 2 ст. broad, wings and keel 2.2—2.4 ст. long; ovary 

densely villous, mature pod ovoid-elliptic, inflated, 3—4 cm. 

long, 1.5-2.5 ст. broad, brownish-black, strongly reticulate, 

more or less appressed pubescent, long-stipitate, stipe exceed- 

ing the calyx 3-4 mm., body tapering gradually into a slender 

beak. 

Distribution: prairies, Louisiana and Texas. 

CITATION oF SPECIM 

LOUISIANA: lon АР. Жн pine flat woods east of Hammond, Tangipohoa Parish, 

April 22, 1934, Brown 8956 (LU); pine woods, St. Helena Parish, Ж 24, one 

Brown 5206 (LU); ES flat woods east of Hammond, Tangipohoa Parish, Jun 

1935, Brown 6345 U); cut-over longleaf pine hills north of Марена р 

Helena Parish, R. ? 1936, Brown 6192 (LU); pine-hardwood ridge in prairie 

area north of Crowley, Acadia Parish, April 26, 1936, Brown 6272 (LU); prairie 

along RR., west of Crowley, Acadia Parish, April 26, 1936, Brown 6282 (LU); 

gl NR RR., Esterwood, Acadia iie. April 26, 1936, Brown 6291 (LU); 

оттоп on ‘‘H alla way’’ prairie near Hallaway Church east of Pineville, Rapides 

Parish, June 23, 1936, Brown 6433 er 2 i Oet. B. Cocks Gi 

E of B. oxyphylla Greene, (ND); open fields, Bayou LaCombe, April 1909, 

Piet 1790а (ТО); cleared pine woods, Bayou La abe, April 2, jer Cocks 1790Ъ 

(МУВ); prairies, Crowley, April 2, 1911, Cocks (TU); pine barrens, Covington, 

April 1913, Cocks (TU); no definite eei bus (ANSP); no definite locality, 

Hale 210 (NYB,TYPE); close soil, Alexandri ale (GH) ; in prairies, Opelousas, 

April 1880, Langlois (NYB); in prairies, 8 April 25, 1884, Langlois 

(NYB); in plains, Caleasieu Co., fl. April 26, 1884, Langlois (NYB) ; Sega 

fr. May 20, 1884, Langlois 4 (NYB) ; in plains, Chataign ier, St. Landry Co., 

1885, ы 5 (NYB); in prairie, ‘‘Fakataite,’’ near Poppo d Tana 21, 

1885; is (NYB); in pine woods near St. Martinsville, Py 1, 1893, Langlois 

(UM); spud үр, denis Jefferson Davis Parish, May 1915, Mo 7614 

(MBG,USN,ANSP) ; sandy p roadsides, and E. -over pine d 2 mi. north of 

Tioga, Rapides Parish, pe , 1935, Smith 97 

EXAS: Colorado River, p. 1828 (1849—?), а 289 (MBG,USN,NYB, 

UW); Virginia Point, April 15, 1899, Bray 22 (USN,UT); common on prairies, 

7 (MBG); Fayette Co., 1892, Crawford 29 (USN); 
on Carizo sands, Terrell land, Wilson Co., Mar. 25, 1937, Cutler (MBG) ; occasional 

e 2, й 
P 

> "d d. — Oc © © ы = o 



[Vor. 27 

164 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

and, 4 mi. south of Bandera, Bandera Co., Mar. 26, 1937, Cutler 881 (MBG); 

sand hills north of Longview, Gregg Co., April 19, 1899, Eggert (MBG); prairies 
north of Houston, Harris Co., April 21, 1899, Eggert (MBG); Houston, April 24, 
1937, Fisher 37267 (USN); wet prairies, Houston, April 10, 1872, Hall 161 (MBG, 
USN,GH,NYB); Beaumont, Мау 1, 1936, Hooks (UT); Brenham, May 21, 1934, 
Lehman (UT); prairies west of Brazos, April 1939, Lindheimer (MBG) ; prairies 
northwest of Houston, May 19, 1840, Lindheimer 51 (MBG); near Houston, April 
1842, Lindheimer (MBG,GH) ; no definite locality, Lindheimer $ Buckley (ANSP); 
ze r Co., Mar. 30, 1905, Lewton 73 (USN); Victoria, April 28, 1905, 
Маг М); prairies of the Rio Grande, Meyer 7844 (NYB); sandy 
— aM. Brazoria Co., Mar. 24, 1914, Palmer 5001 (MBG); prairies, 
Ganado, Jaekson Co., Mar. + 1916, Palmer 9072 (MBG); prairies near Houston, 
Harris Co., April 15, 1928, Palmer 33316 (MBG,GH); 20 mi. east of Houston, 
May 10, 1936, Penfound 1-16 (UT); common in sand, Big Sandy, May 27, 1901, 
Roverchon (МВС); near Houston, May 6, 1899, Rose 4192 (USN,GH,NYB); San 
Marcos and vicinity, Stanfield (NYB); Hallettsville, June 11, 1923, Tharp 2295 
(USN,UT) ; sandy oak woods, Goliad, July 1, 1925, Tharp 3504 (USN,UT) ; Love- 
lady, April 20, 1933, Tharp (UT); dry sandy soil near Hearne, Robertson Co., 
Mar. 28, 1930, Wolff 1385 (USN); no definite locality, Wright (GH). 

18. B. cuneata Small in Bull. Torr. Bot. Club 25: 139. 1898; 
Small, F'l. Southeast. U. S., ed. 1, 601. 1903, and ed. 2, 601. 1913. 

Plant essentially glabrous, leaf margins slightly pubescent 
in bud; stem firm, ribbed, sparingly branched, branches sub- 
dichotomous, ascending; leaves subsessile, occasionally short- 
petiolate, petioles 2-4 mm. long, leaflets obovate, cuneate, mu- 
cronate, 3—6 em. long, 2.5-3.5 em. broad, leathery, barely retieu- 
lated, glabrous, slightly discolored in drying; stipules lanceo- 
late to ovate-lanceolate, 0.5-1 em. long, persistent; racemes 
1 dm. long, opposite the branches, erect; floral bracts lanceolate 
to ovate-lanceolate, acuminate, 1-2 em. long, lowermost some- 
times 3 cm. long, usually persistent; pedicels slender, 1.5-2.5 
em. long, 3.5 em. long in fruit; calyx-tube reticulate, 1 em. 
deep, 8-9 mm. wide, only slightly pubescent within, upper lip 
emarginate, lobes separating widely at shallow cleft, lobes of 
the lower lip ovate, acute, 4-5 mm. deep; corolla pale cream, 
standard deeply notched, 2 cm. high, 2 em. broad, wings and 
keel 2—2.2 ст. high; ovary glabrous, occasionally ciliate along 
sutures; pods ovoid-elliptic, 2 em. long, 1.3 em. broad, brown- 
ish-black, firm, rugose, pubescent within, long stipitate, stipe 
1.3 em. long, abruptly long-beaked, beak 1.8 em. long. 

Distribution: in sand near the coast, Texas. 
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CITATION OF SPECIMENS: 

Texas: Las Animas de Matamoros al Rio de las Neueces,’’ April 1834, Ber- 
lendier 2554 (GH,NYB,ANSP); Victoria, April 6, 1900, Eggert (MBG); along 
Neueces Bay, Neueces Co., April 3, 1894, Heller 1523 (ТТҮВ,түРЕ, MBG,USN,GH, 
ANSP, OU, UN); sandy hills below Sarito, May 14, 1928, Tharp 5963 (USN,UT); 
Redfish Bay, Mar. 5, 1934, Tharp (UT); Katherine, Mar. 25, 1907, York (UT). 

19. x B. intermedia Larisey, hyb. nov.?' 
- B. leucophaea var. glabrescens x B. viridis. 
Plant 0.5-1 m. high, tawny-, or occasionally whitish-pubes- 

cent throughout, darkening slightly in drying; stem somewhat 
stout, firm, heavily ribbed, pubescent when young, glabrate in 
age, primary stem geniculate, simply but widely branched, 
branches ascending ; leaves compound, short-petiolate, petioles 
stout, semiamplexicaul, channeled, 2—5 mm. long; leaflets spatu- 
late-elliptic to oblanceolate, occasionally rhombic-cuneate, 
acute, rarely retuse at the apex, somewhat delicate but firm, 
reticulate, pubescent above and below when young, glabrate in 
age, frequently ciliate along the margins and midvein, 5—7 em. 
long, 1.5-2.5 em. broad; stipules ovate, cordate-lanceolate to 
lanceolate, reticulate, 0.5-1.2 em. long, usually persistent; ra- 
cemes axillary, compact, erect, slightly flexuous, 1-3 dm. long; 
flowers numerous, closely spaced, ascending; floral bracts 
ovate- to cordate-lanceolate, reticulate, 0.8-1.5 em. long, persist- 
ent; pedicels slender, 0.5-1 em. long; calyx-tube 0.8-1 em. 
deep, upper lip entire, barely cleft to slightly emarginate, lobes 
of the lower lip lanceolate, 4-5 mm. long; corolla yellow, stand- 
ard 1.6-1.8 em. high, 1.4—1.6 em. broad, wings and keel 2-2.2 
em. long; ovary densely pubescent, mature pod unknown. 

Distribution: prairies, Louisiana and Texas. 

aael OF SPECIMENS: 

Louisiana: pine-hardwood ridge in prairie area north of Crowley, Acadia Par- 
ish, АП 26, 1936, Brown 6273 (LU); prairie west of Crowley, Acadia Parish, 
April 26, 1936, Brown 6276 (LU); prairies, Lake Charles, April 1914, Cocks (TU); 
no definite locality, 1 ш 309 (ANSP); prairie about 1 mi. west of Crowley, 
Acadia Parish, April 7, 1936, Harper 3476 (МВ@,турк, USN,GH,NYB,ANSP). 

TEXAS: Rosenberg, pane 5, 1900, Eggert (MBG); Houston, April 2, 1930, 
Fisher 71 (USN). 

Inter leucophaeam et viridem media. Herba 0.5—1.0 m. alta, ramis ascendentibus. 
Folia composita, foliolis elliptico-spatulatis vel oblaneeolatis fere rhombo-cuneatis 
apice aeutis raro retusis. Racemi axillares erecti paulo flexuosi. 
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20. x B. stricta Larisey, hyb. nov.?* 

= B. leucophaea x B. sphaerocarpa. 

B. villosa Nutt. ex Britton & Brown, Illust. Fl. North. U. S., 

ed. 1, 2: 266, fig. 2051. 1897, in part, and ed. 2, 2: 345, fig. 2455. 

1913, in part; Gray, New Man. Bot., ed. 7, 506. 1908, in part. 

Plant finely tawny-villous throughout, darkening into deep 

brown or black in drying; stem erect, simply branched, 

branches ascending; leaves subsessile to short-petiolate, peti- 

oles 1-2 mm. long ; leaflets oblanceolate-elliptie, apex rounded, 

only rarely retuse, 4—7 em. long, 1-2 еш. broad, lateral leaflets 

usually converging; stipules ovate-lanceolate, acuminate, usu- 

ally 1-2 em. long, sometimes less, horizontal or pendulous, 

usually persistent ; racemes opposite the branches, erect, com- 

pact, 1-2 dm. long, flowers ascending, slender pedicels closely 

appressed to axis, 1-2.5 em. long; calyx-tube 0.8-1 cm. deep, 

upper lip barely cleft, lobes of the lower lip lanceolate, 3-4 mm. 

deep; floral bracts persistent, lowermost sometimes foliaceous, 

ovate-acuminate, 1-1.5 em. long, uppermost lanceolate, usu- 

ally less than 1 em. long; corolla yellow, standard 1.5 em. long, 

wings on keel 2 cm. long; ovary densely villous, mature pod 

unknown. 

Distribution: prairies, Arkansas and Oklahoma. 

CITATION OF SPECIMENS: 

ARKANSAS: Baker Springs, Howard Co., April 22, 1909, Kellogg (MBG); no 

definite locality, Nuttall (ANSP,tyrz, NYB); 3 mi. north of Kirby, April 14, 

1932, Wilkins 1417 (USN). 
OKLAHOMA: prairies, Bryan Co., April 21, 1932, Blain 238 (USN); prairie, 

10 mi. north of Limestone Gap, May 18, 1877, Butler (MBG). 

21. В. Bushii Small, Fl. Southeast. U. S., 600, 1331. 1903, and 

ed. 2, 600. 1913. 

Plant 5-7 dm. high, more or less woolly-tomentose through- 

out; stem stout, ribbed, diffusely branched, branches subdichot- 

omous; leaves sessile to short-petiolate, petioles less than 3 

mm. long, pale green, leaflets sessile, blades thick, oblanceolate 

to rhombodial, cuneate, acute or obtuse, 3-6 ст. long, 1.5-2.5 

"Inter leucophaeam et sphaerocarpam media; foliolae oblanceolato-ellipticae 

apice rotundatae raro retusae; racemi axillares non secundi, flores erecti; corolla 

flava. 
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em. wide, finely reticulate; stipules ovate-lanceolate to lanceo- 
late, 0.5-2 em. long, persistent; racemes numerous, axillary, 1- 
2 dm. long, secund, somewhat flexuous, ascending; floral bracts 
ovate to ovate-lanceolate, 1-2 ст. long, persistent; pedicels 
slender, 0.5-3 em. long; calyx-tube 1 cm. deep, upper lip entire, 
subconnate or emarginate, lobes of the lower lip deltoid-lance- 
olate, 2-3 mm. long; corolla eream-yellow, standard 1.8-2 em. 
high, 1.4—1.6 cm. broad, wings and keel 2.2-2.4 cm. long; ovary 
villous, mature pod ligneous, ovoid, inflated, 2 em. long, 1.5 
em. broad, strigillose, rugose, somewhat reticulate, stipe equal- 
ling the length of the calyx, long-beaked, beak equalling the 
length of the body. 

Distribution: prairies, eastern Texas. 

CITATION OF SPECIMENS: 

TEXAS: common on prairie, Columbia, April 9, 1899, Bush 68 (МҮВ,түРЕ, MBG, 
USN,GH,ND) ; Boca Chica, Cameron Co., Mar. 31, 1933, Clover 769 (NYB); ‘‘Rio 
Brazos,’’ 1833, Drummond (GH); Sutherland Springs, April 2, 1932, Jones 29325 
(MBG); оп flats by Gulf of Mexico near Corpus Christi, April 6, 1932, McKelwey 
1743 (USN,GH) ; Aransas Pass, San Patricio Co., May 1913, Orcutt 5963 (MBG); 
Galveston, April 18, 1906, Tracy 9346 (MBG,USN,GH,NYB,UP,UM,UW,UN,UT). 

22. B. alba (L.) Vent. Dec. Gen. Nov. 9. 1808, without de- 
scription; R. Br. in Ait. Hort. Kew. ed. 2, 3: 6. 1811, with de- 
scription; ЕП. Sketch Bot. S. Car. & Ga. 1: 468. 1821; DC. 
Prodr. 2: 100. 1825; Torr. & Gray, Fl. N. Am. 1: 386. 1840; 
Chapman, Fl. South. U. S., ed. 1, 112. 1860, ed. 2, 112. 1889, and 
ed. 3, 122. 1897; Britton & Brown, Illust. Fl. North. U. S., ed. 1, 
2: 267, fig. 2053. 1897, in part, and ed. 2, 2: 346, fig. 2457. 1913, 
in part; Small, Fl. Southeast. U. S., ed. 1, 600. 1903, and ed. 2, 
600. 1913; Gray, New Man. Bot., ed. 7, 506. 1908; Small, Man. 
Southeast. Fl. 677. 1933. 

B. albiflora Raf. New Fl. N. Am. 2: 47. 1836 [1837]. 
Crotalaria alba L. Sp. P1. 2: 716. 1753. 
Sophora alba L. Syst. Nat., ed. 12, 2: 287. 1767; Syst. Veg., 

ed. 13, 325. 1774. 

Podalyria alba Willd. in L. Sp. PL, ed. 4, 2: 503. 1799. 
Plant 2 m. or less high, virtually glabrous, occasionally spar- 

ingly pubescent in parts ; stem slender, dull yellow to purplish- 
brown in age, somewhat glaucous, subdichotomously branched, 
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branehes genieulate, divarieate, lower ones frequently de- 

clined; leaves petiolate, petioles 0.4—1.2 em. (average 0.5-0.8 

em.) long, occasionally slightly pubescent, leaflets spatulate- 

oblanceolate to obovate, cuneate, apex usually rounded, slightly 

apiculate or retuse, rarely acute, 2-3 em. long, 0.8-1.0 em. wide, 

glabrous and glaucous beneath; stipules minute, deltoid-lance- 

olate to setaceous, mostly caducous; racemes 2.5-5 dm. (aver- 

age 4 dm.) long, flowers subverticillate; floral bracts oblance- 

olate, 5-7 mm. long, sometimes ciliate at margins, caducous ; 

pedicels usually shorter than the calyx, 2-4 mm. long, though at 

times twice as long as the calyx, 0.8-1 em. long; ealyx-tube 4-5 

mm. deep, usually as wide as deep, upper lip entire, lobes of 

lower lip deltoid to broadly ovate, 1.5-2.5 mm. long; corolla 

white, standard sometimes splotched with purple, reflexed, 1— 

1.2 em. high, 1.1-1.3 em. wide, wings and keel less than 1.5 em. 

long; fruit cylindrical, inflated, dusky brown, 2,5—8 ет. long, 

0.5-1 em. broad, long-stipitate, stipe 0.8-1 em. long, abruptly 

short-beaked. 

Hybridizes with B. tinctoria var. crebra in eastern Virginia. 

Distribution: dry sandy pinelands, eastern Virginia south 

to Florida. 

CITATION OF SPECIMENS: 

VIRGINIA: eges Aug. 1923, Jones (UP); in open stand of Pinus Taeda, 

3.5 mi. north of Aecomae, Aeeomae Co., June 29, 1928, Jones (MBG); in dry 

sandy field north x реек езен ас Со., Мау 19, 1930, Molzenke 1253 (MBG, 

NYB,UP,DU); open pine woods 4 mi. ^ of Ассотае, Ассотае Co., May 31, 

1937, Tatnall 3363 (ANSP) ; sandy soil in open pine woods 4 mi. north of Accomac, 

Ассотас Co., June 29, 1928, True (UP). 

NonTH CAROLINA: Guilford, July ec Ashe (MBG); Asheboro, June 1898, 

Ashe (FM); Statesville, June 6, 1879, Gray, Sargent, Redfield д: Canby (ANSP) ; 

woods, Statesville, June 6, 1879, Redfield 11701 (MBG); Statesville, June 1878, 

Hyams (USN). 

SouTH CAROLINA: sand dunes, southern border of Williamsburg Co., May 21, 

1930, sin 2955 (ANSP); Aiken, May 1869, Canby (MBG,USN,GH,NYB,ANSP, 
FM); Columbia, May 9, 1899, Canby $ argent 19 (GH); Aiken, May 1888, 

о (ЕМ); нод Со., 1885, Gibbes (МҮВ); woods near Парт 

екеп Рі з Со., Мау 18, 1907, House 3359 (МҮВ); vicinity of Columbia, May 
MoCorthy (USN); Columbia, June 4-7, 1894, MacFarlane (UP); Aiken, nes 
1871, Smith. (UP); dry pine woods, Columbia, April 1890, Taylor (FM); dry ) 
andy open longleaf pine n near North, Orangeburg Co., April 26, 1932, 
Weatherby 6111 (USN,GH,NYB). 

GEORGIA: Augusta, Curtis (ANSP); Augusta, June 1894, MacFarlane $ Davis 
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(UP); dry sandy field south of Kingsland, Camden Co., May 12, 1930, Moldenke 

11794 . ee middle Ga., May 6, 1846, ex Herb. Porter (ANSP); dry sand- 

pad 3 mi. of Butler, Taylor Co., April 30, 1938, Pyron $ McVaugh 2799 

( - pts 70 85 1.25 mi. north of Cleveland, White Co., "May 14, 1938, Pyron $ 

У) 2888 (MBG); Oemulgee River Swamp below Macon, May 18-24, 1895, 

Small (NYB). 
FLORIDA: no definite locality, coll. of 1846, Chapman N Quincy, Chapma 

; Gadsden Co., coll. of 1889, Chapman (MBG,USN); no definite Neale 

Сараа (NYB,UW); in pinetis, prope Quincy,’’ n 1843, Rugel (NYB); 

pinelands near Wewahitehka, May 7, 1926, Small, Mosier $ Matthaus (NYB) ; field, 

Quincy, April 19, 1930, Tisdale $ West (MBG). 

23. B. albescens Small, Fl. Southeast. U. S., ed. 1, 600, 1331. 

1903, and ed. 2, 600. 1913; Small, Man. Southeast. Fl. 677. 1933. 

Plant 1 m. or less high, slightly pubescent throughout, fre- 

quently glabrate in age; stem slender, firm, lemon through deep 

yellow to tan in age, glaucous, subdichotomously branched, in- 

ner branches ascending, outer sometimes widely spreading; 

leaves petiolate, petioles slender, 0.5-1.8 em. (average 1.2-1.5 

em.) long, pubescent; leaflets elliptic to obovate, sometimes 

slightly cuneate, rounded and slightly retuse at the apex, or 

acute and fine mucronate, 3.5-6 em. long, 1-1.5 ет. broad, 

pubescent on lower surface especially along the midrib, usu- 

ally glabrous above; stipules minute, deltoid, subulate to seta- 

ceous, caducous, or lanceolate, 5 mm. long, persistent; raceme 

1.5-4 dm. (average 2.5 dm.) long, flowers subverticillate ; floral 

bracts oblanceolate, 5—7 mm. long, ciliate, caducous; pedicels 

rarely longer than the calyx, 5-6 mm. long; ealyx-tube 5-6 mm. 

deep, upper lip entire or slightly emarginate, lobes of the lower 

lip deltoid 1.5-2 mm. long; corolla white, standard not con- 

spieuously reflexed, 1.3-1.5 em. high, 1.5-1.8 em. wide, wings 

and keel usually more than 1.5 em. high, exceeding the stand- 

ard by about 2 mm.; mature pod cylindical, inflated, 3.5 cm. 

long, 1 еш. broad, yellow-brown, reticulate, short-stipitate, 

stipe barely exceeding the calyx. 

Hybridizes with B. perfoliata in Georgia. 

Distribution: sandy pine woods, North Carolina and Ten- 

nessee, south to Mui 1 

CITATION OF SPECIMENS: 

RTH CAROLINA: no definite locality, Curtis (NYB); roadside, Mayodan, June 

3, 1928, Schallert 8456 (DU); Flat Rock, coll. of 1861, ex Herb. Gibbes (NYB). 
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SOUTH CAROLINA: Oconee Co., Мау 27, 1897, Anderson (UM); no definite local- 

ity, Backman gei —— May 16, 1912, Bartram — Me barrens, 

8. Williamsburg Co. еф lage Bright 2953 (GH); pine barren fron 

ville, May 1892, ао ету 3 (UW); ‘іп umbrosis Мба Elo t (CM); 

open pine woods, Summer ie Pig May 22, 1855, ex Herb. Hexamer 4 Eo (GH); 

sandy hillside near Black Creek between Hartsville and Dovesville, about 5 mi. from 

Hartsville, June 7, 1921, Norton (USN); Summerville, April 29-Мау 10, 1918, 

Perkins (GH); Santee Canal, May, Ravenel (GH,CM) ; Wit May 22, 1911, 

McGregor 656 (USN); Summerville, Taylor (USN); p oods, Summerville, 

June 1891, Taylor (UM); Seneca, Oconee Co., May 1879, Tian 

GEORGIA: pine barren, Thomson, McDuffie Co., June 15, 1911, Bartlett 2651 

(KA); no definite locality, Boykin (ANSP); ; wooded hillsides in good soil, Augusta, 

May 15, 1900, Cuthbert (NYB); no definite locality, LeConte (NYB); Macon, 

Loomis (NYB); near Butler, Taylor Co., Neisler (NYB). 
TENNESSEE: Polk Co., May 15, 1892, Ruth (OU); open woods, Knoxville, May 

1897, Ruth 2217 (NYB,rvps) ; thiekets, Thompson's, E. Tenn., May 1897, Ruth 
(OU); woodlands, Hiawassee Valley, May 1898, Ruth (MBG,NYB,ND). 

24. B. pendula Larisey, sp. nov.?? 

Height unknown; plant glabrous, somewhat glaucous 

throughout; stem firm, slender, subdichotomously branched, 

branches strongly geniculate, spreading, declined ; leaves petio- 

late, petioles 0.8-1.3 em. long; leaflets elliptie, frequently ob- 

lanceolate when young, sometimes slightly cuneate, 4—6 cm. 

long, 1-2 em. wide, acute, rarely rounded at apex except occa- 
sionally in age, never retuse, margins revolute, texture firm, 

primary vein deeply impressed, secondary veins regularly 

placed, nearly parallel, area bordering them usually remaining 

conspieuously pale; stipules subulate to setaceous, seldom ex- 

? Herba omnino glabra sat glauca altitudine ignota. Caulis graciliusculus firmus 

1 ramosus; ramis valde genieulatis patulis. Folia petiolata, petiolis 8- 

longis; perpa ellipticis vel — MÓ! lees е apice acutis 

raro rotundatis retusis basi cu 8 4-6 em. longis 1—2 em. latis firmiter mem- 

branaceis margine aes eae: lot ag nervo — odi impresso 

venis secundariis regulariter parallelis parenehymate prope nervum venosque post 
li aud n exsieeationem p issimo nigrescente, stipulis e: vel setaceis ea. 3 mm 

longis уа. сея оне caducis. — numerosi erecti a i folia vix superantes 
1.5-2.5 ет. longi, bracteis caducis, pedicellis 4-7 mm. longis. =н subvertieillati, 
calycis tubo 6—8 mm. longo, labro superiore ovato- ез, ac vel truncato vel vix 
emarginato tubum ca. dimidio aequante, labri се lobis deltoideis 2—8 mm. 
longis, corollae albidae (?) vexillo 1.5 em. longo . lato, alis carinaque 1.7-2.0 
"e ongis. umen pendulum breviter — cl „ valde inflatum 

4.5 em. гче 1.5-2.0 е atum abrupte breviterque sed anguste rostratum 
yi ro ca. 5 mm. longo) nigro-pruinosum firmum sed tenue et fragile indistincte 
reticulatum, stipite ealycem vix superante 
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ceeding 3 mm. in length, mostly caducous; racemes numerous, 

erect, barely exceeding the foliage, compact, 1.5-2.5 dm. long; 
flowers subverticillate, floral bracts caducous; pedicels 4—7 
mm. long; calyx-tube 6-8 mm. deep, upper lip ovate, rounded 
to slightly truncate or barely emarginate, one-half the length 
of the tube, lobes of the lower lip deltoid, 2-3 mm. long ; eorolla 

white (?), standard 1.5 cm. high, 1.2 em. broad, wings and keel 
1.7-2 em. long; mature pod pendulous, short-stipitate, stipe 

barely exceeding the calyx, body oblongoid, much inflated, 

black, pruinose, firm but thin and brittle, lightly reticulate, 4— 

4.5 em. long, 1.5-2 em. broad, abruptly short- but slender- 

beaked, beak 5 mm. long. 

Distribution: dry open pine woods and upland sand ridges, 

lower South Carolina, Georgia and upper Florida. 

CITATION OF SPECIMENS: 

OUTH CAROLINA: Bluffton, E 1879, . (ОН); P ug oii 

Co., Aug. 1879, 57 шр (NYB); Santee River bottom west of St. 1, Claren- 

don 95 May 11, 1917, Stone b (ANSP); Hardecville, April 3 Witianson 

(ANSP). 
GEORGIA: dry open woods bordering the Flint River near Bainbridge, June 19, 

1901, Curtiss 6810 (МВ@турЕ, USN,GH,NYB,UN,UM,KA,COTYPES); rare оп 
drier upland sand ridges, cut-over pine woods and pastures, Tift Co., May 15, 1935, 

Stephens (MBG); S roadside south of Ways Station, Route 17, Bryan Co., 

April 18, 1935, Tees (ANSP) ; Savannah, Mar. 15, Williamson (FM). 

FLORIDA: E. Fla., Garber (MBG); Rosewood, June ieu. Garber (ANSP); in 

low woods, W Co., May 22, 1885, Small (NYB). 

25. B. pendula Larisey var. obovata Larisey, var. nov.?? 

As the species except: leaflets shortly obovate, rounded and 
occasionally slightly retuse at the apex, 2-3.5 ст. long, 1-1.5 

cm. broad; petioles not usually exceeding 5 mm., though some- 

times 1 ст. long; terminal raceme exceeding the foliage 1-1.5 

dm.; mature pod not known. 

Distribution: middle South Carolina. 

CITATION OF SPECIMENS: 

SouTH CAROLINA: Columbia, Richland Co., May 16, wi ded: a (ANSP); 

along roadside about 15-20 mi. north of башкы, Мау 6, , Coker (ОМО,тҮРЕ, 

NYB,corYPE); Newberry Road 5 mi. from Columbia, n а PMison (DU). 

Ab specie differt foliolis breviter obovatis apice rotundatis saepe paululo retusis 

2.0—3.5 em. longis 1.0—1.5 em. latis, petiolis plerumque 5 mm. longis, rarissime usque 

ad 1 em. longis; racemo terminali folia superante 1.0—1.5 dm. longo; legumine ma- 

turo ignoto. 
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26. B. pendula Larisey var. macrophylla Larisey, var. nov.? 

As the species except: stems stouter, branches longer, leaf- 

lets somewhat more delicate, broadly elliptie to obovate, only 

rarely euneate, obtuse or rounded at apex, frequently retuse, 

4—6 em. long, 2-2.5 em. broad. 

Distribution: middle and lower Georgia; localized in Ken- 

tucky near Paducah. 

CITATION OF SPECIMENS: 

GEORGIA: Marshallville, June 8, 1895, Earle 3120 (NYB); below Augusta, 

April 1847, ex Herb, Porter (ANSP); Experiment, June 2, 1899, Riegel 29 (KA); 

along Flint River at Albany, Dougherty Co., May 24-28, 1895, Small (FM,NYB). 

KENTUCKY: Tennessee-Cumberland River region, Paducah, McCracken Co., May 

30-June 20, 1909, Eggleston 4495 (NYB); open ground along small streams near 

Paducah, McCracken Co., June 17, 1920, Palmer 17935 (MBG,TYPE). 

27. В. leucantha Torr. & Gray, Fl. N. Am. 1: 585. 1840; Brit- 
ton & Brown, Illust. Fl. North. U. S., ed. 1, 2: 267, fig. 2054. 
1897, and ed. 2, 2: 346, fig. 2458. 1913, in part; Small, Fl. South- 
east. U. S., ed. 1, 600. 1903, and ed. 2, 600. 1913, in part; Gray, 
New Man. Bot., ed. 7, 506. 1908, in part; Rydb. Fl. Prairies & 
Plains Central N. Am. 455. 1932, in part; Small, Man. South- 
east. Fl. 678. 1933, in part. 

Podalyria alba Sims in Curt. Bot. Mag. 29: pl. 1177. 1809, 
not B. alba R. Br., not Sophora alba L. 

Plant 1.5-2 m. high, glabrous throughout, glaucous, blacken- 

ing in drying; stem solitary, stout, succulent, heavily ribbed, 
widely but simply branched, branches ascending, usually 

straight but occasionally slightly geniculate toward the ends; 

leaves deep green, blackening early, petiolate, petioles 5-10 

mm. long, or upper leaves often subsessile, leaflets cuneate- 

obovate to nearly elliptic or oblanceolate, 2.5-6.5 em. long, 1.5- 

3 em. broad, obtuse, retuse, or mueronate at the apex, undulate, 
sometimes revolute; stipules lanceolate, usually about the 

length of the petioles though sometimes less, mostly caducous ; 
racemes few, stout, erect, flexuous, central raceme 2-6 dm. long, 

lateral ones usually not exceeding 4 dm.; flowers numerous, 

"Ab specie differt caulibus erassioribus, ramulis longioribus; foliolis paulo delica- 

tioribus late ellipticis vel obovatis raro cuneafis apice obtusis vel rotundatis saepe 

retusis 4—6 ст. longis 2.0-2.5 em. latis. 
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subverticillate, usually horizontal or occasionally slightly as- 

cending, pedicels 3-10 mm. long ; floral bracts ovate-lanceolate, 

8-10 mm. long, usually caducous; calyx-tube 7-9 mm. long, al- 

most as broad, densely white-pubescent within, upper lip en- 

tire or slightly emarginate, lobes of the lower lip ovate-deltoid, 

one-half to one-third the length of the tube; corolla white, 

standard splotched with purple, 1.3-1.5 em. high, 1.5-1.8 em. 

broad, wings and keel 2-2.5 em. long; mature pod firm, black, 

glaucous, ovoid to oblong, 2.5-4 em. long, 1-2 em. broad, slen- 

der-stipitate, stipe 2-3 times as long as the calyx, abruptly 

short-beaked. 

Hybridizes with B. tinctoria var. crebra in Indiana, B. sphae- 

rocarpa in Oklahoma, and B. viridis in Louisiana and Texas. 

Distribution: open prairies, woods, and waste fields, Mich- 

igan to Minnesota, southwest to Mississippi, Louisiana and 

Texas. 

CITATION OF SPECIMENS: 

MISSISSIPPI: low woods 10 mi. north of Bay St. Louis, April 30, 1926, Small, 

Mosier § Matthaus (NYB 

LOUISIANA: prairie, RR. Hg of-way between Seott and Duson, Lafayette Par- 

ish, April 5 1936, Anderson 4: Hubricht (MBG); vicinity of Covington, Fairview, 

May 8, 1920, Arséne 11851 (USN); pine flat woods west of Covington, April 22, 

1933, Brown 3967 (LU); pine flat woods 5 mi. east of Hammond, July 15, 1933, 

Brown 4088 (LLU); Covington, May 1900, Cocks (LU); pine barrens, Covington, 

April 2, 1902, Cocks 1626 (NYB,TU); pine barrens, Pineville, April (2), 10, 1911, 

Cocks (NYB, LU 8). aie ЖЫ Hale (NYB); plains, Abbeville, May 28, 1882, 

Langlois (NYB); Cat Island (Miss. delta & sa n Tp 26, 1900, Lloyd 

d Tracy 251 (NYB); open and woods, Natchitoches, April 25, 1915, Palmer 

7870 (MBG); dry open ground, Creston, „ pie. nhe Y 1916, Pal- 

mer 9427 (MBG,USN); hills near Bogalusa, May 2, 1926, Small, Mosier $ Matthaus 

(NYB); silt loam, open prairie, Holloway Prairie, Rapides Parish, July 10, 1935, 

Smith 115 (LU) 

Онго: Paxton Twp., Ross Co., Nov. 2, 1930, X § Pontius (OU); aie 

in pin- and white-oak swamp forest, a Mile, Bro o., Nov. 3, 1932, 

(LB); iS EE Franklin Co., July 2, 1900, Doherty (OU); West Union, Tiffn 

Twp., Adams Co., Sept. 13, 1933, Dodd (E ); Defiance Co., June 18, 1897, Fullmer 

idu; ; near South Charleston, Clark Co., June 21, 1930, Gordon $ 9 (OU); 

upper Sandusky, Wyandot Co., Sept. 18, 1930, 5 (OU); Pront 's, Erie Co., 

June 9, 1895, Mosel (GH); ENT Erie Co., July 8, 1895, Mosely (USN, OU); 

Miami, ‘Sorted L(G n Madison Co., July 12, 2o Taylor (OU); Dunn’s Prairie, 

Madison Co., Sept. 1, 1928, Thom 

MICHIGAN: ero A 2 or 3 mi. id t of Sehooleraft, Kalamazoo Co., June 23, 

1937, Anderson ꝙ Peck (MBG); roadside south of Bronson, Branch Co., July 6, 
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1929, Brown 2603 (WU); near Parma, Jackson Co., July 8, 1896, Camp ꝙ Camp 
(UM,UW). 

INDIANA: clay hills near lakes in Jackson Twp., Wells oa July 25, 1897, Deam 
ре high bank on east side of lakes in Jackson Twp., Wells Co., June 26, 1904, 
am (USN); in prairie condition near Clear Lake, Б Co., July 4, 1904, 
Н (IU); on wooded sand dune near Hammond, Lake Co., Aug. 5, 1906, Deam 
428 jb ; wooded sand dunes between Pine and Gary, take Co., July 28, 1907, 
Deam 2344 (IU); in open wooded pasture about 4 mi. north of Gothen, Elkhart 
Co., n 23, 1910, Deam 6758 (CD); rather dry woods about 2 mi. west of Hovey 
Lake, Posey Co. M 23, 1911, Deam 8299 (IU); not frequent, in dry soil, "s 
the Lake Erie RR. about 2 mi, north of Rochester, Fulton Co., June 25, 1911, Dea 
8902 (CD); not — in wiegen sandy woods about 2 mi. són of Culver, Marshall 
Co., July 2, 1911, Deam 9064 (IU); in sandy soil on the exposed bank of Fishtrap 
Lake near Тарона, eint Co., Aug. 13, 1911, Deam 9609 (IU); in prairie habitat 
along the right-of-way, Lake Erie RR. west of PRA Tipton Co., July 9, 1913, 
Mrs. Deam 13,636 (IU); roadside 414 mi. southwest of Hanover, Jefferson Co., 
June 21, 1915, Deam 16,256 (CD); open white oak Mesi about % mi. south of 
ake Galacia about 5 mi. northeast of Fairmount, Grant Co., July 1, 1916, Deam 

20,625 (CD); in an open sandy black- and white-oak woods 1% mi. east of 
Mongo, Lagrange Co., July 9, 1916, Deam 20,699 (Ср); rocky bar of Wabash River 
3 mi. west of Huntington, Huntington Co., July 23, 1916, Deam 20,766 (IU); 
white oak woods bordering the east side of New Lake, Whitley Co., Sept. 12, 1916, 
Deam 21,783 (IU); in hard clay soil along roadside ig the „flats“ 1 mi. 
north of Midway, Spencer Co., June 9, 1918, Deam 25,2 5 (IU); right-of-way, 
Vandalia RR. near Haeeklan abet 7 or 8 mi. northeast 7 Terre Haute, Vigo Co., 
July 5, 1918, Deam 25,787 (IU) ; roadside along Pine Creek about 114 mi. south of 
Rainsville, Warren Co., July 8, 1919, Deam 25,877 (IU); right-of-way of the 
Penn. RR., 2 mi. east. of Burnettville, Tay 9, 1918, Deam 25,905 (CD); in sterile 
soil on the crest of the wooded Van Buren ridge about 7 mi. east i Cannelton, July 
22, 1919, Deam 28,464 (IU); sandy roadside 8 mi, northeast of South Bend, 
St. Joseph Co., July 8, 1920, Deam 31,386 (IU); dry hard ud roadside 1 mi. 
northeast of Crisman, Porter Co., July 10, 1920, Deam 31,568 (IU); wooded sand 
hill about % mi. southwest of Schneider, Lake Co., July 12, 1920, Deam. 31,648 
(IU); black oak woods 4 mi. southwest of Lake Village, July 13, 1920, Deam 31,682 
(IU); black oak woods 3 mi. west of Gifford, Jasper Co., July 14, 1920, Deam 31,747 
(IU); pin- and black-oak woods about 514 mi. southeast of North J udson, Starke 
Co., July 14, 1920, Deam 31,833 (IU); right-of-way of the Penn. RR. about 3 mi. 
east of Monticello, White Co., Aug. 4, 1923, Deam 39,347 (IU); in the old lake 
bottom of the east side of Bear Lake about 1% mi. southwest of Wolf Lake, Noble 
Co., June ny 1929, Deam 47,035 (IU); roadside 1 mi. northeast of Otwell, Pike 
Co., Aug. 12, 1932, Deam 52,673 (IU); open place in Н. Н. Peele woods, 1 mi. 
southwest J Kios Starke Co., June 24, 1938; Deam 58,992 (MBG); Lake Maxin- 
kuchee, July 17, 1899, енка 754 (USN); Towe, July 1887, Kearney (OU); 
common in pasture, Sleek’s farm 34 mi. east of Yockey, Lawrence Co., June 25, 
1933, Kriebel 708 (CD); open sandy woods, East Chicago, July 8, 5 Lansing 
2586 (GH); along beach, Michigan City, July 8, 1903, Mell 126 (USN); Chain 
Lakes, Oct. 10, 1912, Niewwland 10372 (USN); Knox, June 1926, ides. (UW); 
clay soil, old field west of Buttermilk Creek, Sullivan Co., July 1, 1928, Steiner 5608 
$ 5609 (IU); sandy woods, Clarke, July 11, 1895, омий 641 (UW); dry sands, 
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Clarke, June 15, 1895, Umbach (UM); woods, Clarke, June 30, 1897, Umbach 
Pis Clarke, July 9, 1897, Umbach (GH) ; woods, Miller ’s, June 23, 1898, 

Umbah 7879 (UW); dunes, Aetna, ded. 7, 1900, Umbach 11185 (UW); swales, 
Pine, June 16, 1906, Umbach 1056 (22471) (UW); swales, Clarke, June 2 
Umbach 3500 (31509) (UW); low und Miller's, June 29, 1909, И 3599 
(31508) (UW); 25 mi. west of Fountain Park, roadside, Jasper Co., 1923, Welch 
5818 (IU). 

TENNESSEE: sandy fields, Henderson, May 1893, Bain 401 (NYB). 
WISCONSIN: Galesville, Trempealeau Co., July 9, 1932, Anthony (UW); road- 

side, Montfort, Grant Co., June 28, 1929, Breakey (UW); open field, Hinsdale, 
Cook Co., July 28, 1926, Churchill (GH); Baraboo, July 1885, Curtis (UW); Ra- 
cine, July 9, 1880, Davis (UW) ; Hollandale, Iowa Co., Aug. 14, 1927, Davis (UW); 

0, 
July 11, 1928, Ehrlers (UW); sand plain, north of La Crosse, La Crosse Co., Aug. 
31, 1927, Fassett 4367 (UW); sandy roadside 2 mi. northwest of Pepin, Pepin Co., 
Aug. 7, 1934, Fassett 17782 (UW); roadside, prairie relic, New Diggings, end 
ette Co., Aug. 17, 1934, yen 16664 (UW); roadside & pasture, ( T.8N.,R.5W.), 
Eastman, Grantor Co., Aug. 12, 1934, Fassett 1 (UW); RR., Liberty, Grant 
Co., Aug. 15, 1934, Fassett 17786 (UW); sandy woods near White River pain 
Berlin & аера Green Lake Co., Sept. 12, 1934, Fassett 16536 (UW); sandy 
roadside 5 mi. north of Peysippi, Кашаа Co., Sept. 14, 1934, Fassett I 
(UW); ids p a Juneau Co., Sept. 17, 1934, Fassett 16534 (UW); sandy 
roadside, Lemonweir, 5 mi. southeast of Mauston, sede 17, 1934, Fassett 16535 
(UW); sandy roadside near Port Hope, about 8 mi, north of Por tage, Marquette 
Co., Sept., Fassett 16539 (UW); 3 mi. north of Basins Sept. 28, 1934, Grant Co., 
Fassett ын (UW); sandy roadside near Silver Lake, Wild Rose, Waushara Co., 
June 30, 1935, Fassett 17789 (UW); shore of Lake St. Croix near Pierce Co. 
line, A бой Co., Aug. 21, 1985, Fassett 17772 OW); Wisconsin River bottoms 
east of Кый. Adams Co., Oct. 7, 1934, Fassett $ pee 16573 (UW); 
between Camp Douglas and Tomah, Oakdale, а Co., Oct. 7, 1934, Fassett 4 
Bushnell 16730 (UW); sandy soil, mouth of Beef River, Айа, js ffalo Co., Aug. 
13, 1926, Fassett 4 Ho 3099 (GH, UW); roadside, Winchester, Nin b 
Co., ns 26, 1935, Fassett § McGraw 17776 (UW); roadside east of Laneaster, 
Gr ‚ May 31, 1930, Fernholz $ Wadmond (UW); Madison, Hale (UW); 
Pine land through woods 2 mi. east and 16 mi. south of Babcock, Wood Co., 
June 21, 1936, Hamerstrom ( ); prairies and opening, Milwaukee Co 

- 

е 
of slope of the west mound near Blue Mounds, Iowa Co., July 1, 1919, Heddle 2719 
( ‚ Chi . ) 
pewa Co., July 8, 1928, Kunz 8 (UW); Milwaukee, Lapham (U W); Camp Doug- 

е 
b 

ackson, June 27, 1922, Smith 6804 (UW); Tuffa Falls, Grant Co. , July 31, 1922, 
Smith 7835 (UW) ; sandy soil near Buffalo Lake, Montello, Marquette Co., Sept. 18, 
1929, Uhler ꝙ Warren (UW); Blue Mounds, June 19, 1886, Williamson (UW). 
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ILLINOoIS: Riverside, June 8, 1871, Babcock (NYB); . . Holcomb, July 1, 

1907, Beck 26908 (UW); prairies, е Соок Со., Мау 1912, Braun (LB) ; 

old fields, Auburn, Aug. 1882, Bigler (GH); dry prairie, dee Twp., Peoria Co., 

Chase 4143 (UW); dry prairie iud of Prineeville, June 30 and July 15, 1898, 

Chase 107 (NM); open field, perte Cook Co., July 28, 1926, Churchill (MBG) ; 

Decatur, June 22, 1899, Clokey (MBG); prairie north of Prairie du Pont, July 2, 

1878, Eggert (MBG) ; wet queen St. Clair Co., July 2, 1878, Eggert (GH) ; Bluff 

Lake, July 27, 1878, Eggert (MBG,UT) ; mes banks of Desplains River, Leyden 

Twp., Cook Co., June 17, 1905, pad (USN); in prairie along roadside, Carthage, 

Hancock Co., Sept. 22, 1917, Gates 10861 (MBG); dry upland woods, rape 

June 1902, ien (GH); Ottawa, Huett (GH); Quercus Lake, Clinton , May 

90, 1917, Ledman (MBG); prairie west of Melrose, pa 15, 1894, pan tt 645 

(UW); prairies near Oquawka, Aug., Patterson (MBG); prairie, Bloomington, 

July 1886, Robinson (GH); rich prairie soil in sunny situations, PRA Aug. 31, 

1904, Robinson (GH); Bogota, July 6, 1926, Schallert (DU); Indian Creek r 

gion, vicinity of Concord, Morgan Co., Aug. 20, * Steele (USN); fields, 

Palos Park, June 27, 1900, Umbach 11501 (UW); fields, Beach, July 3, 1909, 

Umbach 3717 (81510) (UW); Jubilee, 1888, Van Pues (GH); Ringwood, 

Vasey 1182 (MBG); Chieago, Jan. 1888, Williamson (ANSP). 

MiNNESOTA: Rochester, June 22, 1904, Amslie (UM); Zumbrota, Goodhue Co., 

June 1893, Ballard (USN,G GH,UM. UW); Winona, July 1912, Freiberg (MBG); 

Houston Co., Aug. 1912, Freiberg (MBG); sand prairie about 2 mi. north of 

Weaver, Wabasha Co., a 21, 1930, Hotchkiss ꝙ Jones 4159 (USN); Washing- 

ton P.O., July 16 ed Leonard (UM); near Lake City, June 30, 1886, Manning 

(UM); White Roek, uly 1881, Sandberg (UM); tickets, Hennepin, July 1890, 

Sandberg (UM); e soil, Hennepin, July 1890, Sandberg (UM); White 

Bear Lake, July 16, 1888, re (NYB); T July 7, 1884, Roberts 

(UM); Spring Grove, June 8, 1902, Rosendahl 401 (UM). 

Iowa: rich soil, Decatur a July ?1, 1904, eitis (MBG); Blaek Hawk Co., 

Burk (MBG); Vinton, Davis (UW); clay terrace, (Sect. 5T.95N.,R.3W.), Mar- 

quette, Magen ы Fassett 4865 (UW); high ground, Fayette Со., June 1893, 

Fink 578 (USN); common in fields, Decatur Co., June 7, 1896, Pitepatrick $ 

Ризаа (MBG, GB): woods and pastures, E nsport, June 1920, Graves 

4 (MBG); Ames, Hitchcock о ys ee es, July Jeffs (UO); Grin- 

di^ Aug. 9, 1892, A. J. Jon MBG); Grinnell, 5 lh g^ E. Jones (USN, 

B); Des Moines, July —— kase kin ̂  ; open — hillsides, маб 

Aug. 21, 1925, Pammel 676 (MBG,GH); Polk Co., July 6, 1927, Pammel (ОМ); 

common, Iowa drift sheet, Grundy Center, June 23, 1925, Pee d Zimmerman 

327 (GH); Fayette, Parker ) 

MISSOURI: dry — — Ave, Kirkwood, July 11, 1936, Ammerman 

(MBG); Greene Co., y 29, 1893, Blankinship (GH); Jason e July 6, 

1892, Bush (MBG); common, ipti May 15, 1894, Bush 8? (MBG); com- 

mon, Little Blue, Jackson Co., May 24, 1896 6, Bush 811 (MBG); common in woods, 

Swan, June 6, 1899, Bush 74 ima * ы, Converse, July 12, 1930, Bush 

11854 (МВС); асы Eagle Rock, Мау 9, 1936, Bush 15887 (MBG); Munger, 

Iron Co., May 29, 1937, Chandler 2685 (MBG) ; roadsides, Whiteside, July 26, 

е Davis sis » omo) meadows near Oakwood, Ralls Co., July 16, 1915, Dav 

(MBG); airies, Whiteside, Sept. 17, 1916, Davis 1714 (MBG) ; 

AP m E ps ‘Tineoln Co., Sept. 17, 1916, Davis (UT); waste fields, 
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Eolia, ius Co., July 29, 1918, Davis poi (MBG); Springfield, July 31, 1892, 

Dewart 101 (MBG); Graniteville, May 27, 1916, Drushel (MBG); dry hills north 

of mae St. Francois Co., July 3, 1892 pones (MBG); prairies, St. Louis, Aug. 

1845, Engelmann (MBG); meadows, St. Louis, June 29, 1860, AUN nina 

; Bridgeton, July 16, 1859, Fritchy (MBG); St. Louis, July 21, 1894, 

Glatfelter (MBG); banks of Stout Creek, the Shut-In, Iron Co., May 25, 1918, 

Greenman 3891 (MBG); Lake Killarney, Iron Co., May 8, 1925, Greenman 4786 

(MBG); St. Francois River near Silver Mine, epee Со., Мау 20, 1927, 

Greenman, Kobuski $ Larsen (MBG); Allenton, July 17, 1884, Kellogg (МВС); 

Jerome, May 28, 1914, Kellogg 103 (MBG); Rolla Es Co., Мау 20, 1928, 

Kellogg 1799 (MBG); along RR., Eolia, Pike Co., Jub 17, 1930, Kellogg 15217 

(MBG); hillsides and RR. MD a 1 mi. south of Cedar Gap, Ozark Mtns., 

ay 22-June 3, 1911, Lansing 2986 (USN,GH); sandy banks of St. Francois 

ron Co., May 9 

igh- 
way 66, 3 mi. east of city limits of Cuba, Crawford Co., May 29, 1937, Lodewyks 

868 (MBG); Peruque, July 20, 1919, McAtee 3013 (USN); mon in low 

prairies and woods, Adams, Jaekson Co., June 13, 1897, мийте (BG Un); 

frequent on moist prairies, Webb City, Jasper Co., jay 10, 1909, Palmer 2464 

(МВС); meadows and roadsides, black alluvial soil, eee * bottoms 10 

mi. south of Alexandria, Clark Co., June 26, 1933, Palmer $ Steyermark 40629 

(MBG); St. Louis, 1843, Riehl 441 (NB), wet icf ground, Buzzard Mtn., 

Iron Co., Aug. bs Russell (MBG); St. Louis Co., of St. Louis, Sept. 7, 

1905, Shannon 1( MBG); open field, vicinity of een Greene Co., Aug. 27, 

1912, Standley E (USN); on low alluvial flood plain near Missouri River, 

12 mi. northeast of St. Charles near Portage des Sioux, St. Charles Co., June 1, 

1929, Steyermark 1353 (MBG); on sand bars of Little St. Franeis River near 

Silver Mine, Madison Co., Nov. 9, 1930, 13 1471 (MBG); rocky gravel 

of creek bed along ann Branch of Spring River about 5 mi. north of Kosh- 

konong, Oregon Со., Aug. 9, 1934, Steyermark 14379 (MBG,USN); low woods 

along Mud Creek, T.26N.,R.7E., Sect.20, 2 mi. northwest of Rombauer, Butler Co., 

June 30, 1936, Steyermark 11293 (MBG); gravel bar along headwaters of Mera- 

mee River, T.33N.,R.4W., mes 14, 2 mi. southeast of Max, Dent Co., Aug. 10, 

1936, 5 12825 (MBG); Reservoir, Joplin, Jasper Co., Oct. 7, 1897, 

Trelease 198 (MBG); Lake ES Iron Co., d 8, 1925, Woodson 259 

(MBG); Kirkwood, sed 18, 1926, v 740 (MBG). 

ARKANSAS: along RR. 4 mi. northeast of Texarkana, Miller Co., May 20, 1938, 

Cutler (MBG); E prairies, 1 July, Harvey (U M); prairies, 

northwest Arkansas, July, Harvey 16 (GH); Stuttgart, uf 2, 1910, Howell 644 

(USN); on roadside, 6 mi. west of Mount Ida on Highwa 270, I Co., 

April 27, 1935, Lodewyks 176 (MBG); no definite IADS, Pitcher (NYB); 

Benton Co., 1899, Plank (NYB); dry woods, Winslow, May 22, 1920, » s 

(NYB). 

NEBRASKA: Saline Co., June 28, 1873, Aughey (UN); Ames, Story Co., June 

1869, Bessey (UN) ; Wild Cat Cave near Fort Dodge, Webster Co., Sept. 24, 1904, 

E 2054 (UN); rare, rich bottoms of Platte, June 7, Hagden (MBG); 

r bottoms, Nebraska City, May 31, 1889, bind UN); seattered in low 

канн near Ashland, Saunders Co., June 20, 1934, Morrison e. MBG,UN); 

Lineoln, Laneaster Co., June 1906, Peterson (UN); Crabbe’s Mill road, Lincoln, 
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Laneaster Co., June 27, 1887, Smith (UN); Salt Creek near Asylum, Lincoln, 

Laneaster Co., July 1887, Smith (UN); low prairie northeast of Havelock, July 
14, 1928, Steiger (UN); Lincoln, July 1888, Webber (MBG); prairies, Lincoln, 

Aug. 1889, Webber 344 (GH); roadside prairie, Peru, June 12, 1933, Winter 3 
(USN). 

KANSAS: wm July 1886, Cleburne (UN); Marshall Co., July 25, 
1897, Clothier $ Whitford (KA); Brown Co., July 29, 1897, Clothier $ Whitford 
(KA); Doniphan Co., July 31, 1897, Clothier $ Weis itford (KA); Atchison Co., 
Aug ay Clothier $ Whitford (KA); Linn Со., Aug. 9, 1897, Clothier 4 
— d (KA); Bourbon Co., Aug. 11, 1897, Clothier $ Whitford (KA); Craw- 
ford Co., Aug. 12, 1897, Clothier $ Whitford (KA); Labette Co., Aug. 18, 1897, 

Clothier ꝙ Whitford (KA); Montgomery Co., Aug. 19, 1897, Clothier $ Whitford 
ез Elk Co., Aug. 20 and 21, 1897, Clothier $ Whitford (KA); Woodson Co., 

Aug. 29, 1897, Clothier $ Whitford (KA); Coffey Co., Aug. 31, 1897, Clothier $ 
Whitford (KA); prairie, Ellis Co., July 26, мер Deane (GH); prairie, Brown 

Co., Sept. 1925, Garner (KA); Allen Co., July 1890, Hitchcock (KA); Cherokee, 

Crawford Co., Aug. 1892, Hitchcock (KA); Eureka, Greenwood Co., Aug. 1892, 

Hitchcock (KA); Neosha Co., July 1896, Hitchcock (KA); Olathe, J ohnson Co., 

July 7, 1887, Kellerman (MB G,KA); Co lumbus, Cherokee Co., July 13, 1887, 

Kellerman (KA); Burlingame, Osage Co., July 21, 1887, Kellerman (KA); dry 

prairie soil northeast of Keene, Wabaunsee Co., June 16, 1926, Maus 113 (KA); 

open pas north of Auburn, an e Co., July 7, 1927, Maus 848 (KA); near 

Belvue, Pottawatomie Co., July 29, 1896, Nagle (KA); wet soil, Pottawatomie 

rie 1895, Norton 997 (MBG, GH т. ,NM); Wabaunsee Co., July 14, 1893, Carle- 

on (KA); near St. Mary's, Pottawatomie Co., July 4, 1895, Norton $ Clothier 

dim ; near St, Mary's in Jackson Co., July 4, 1895, Norn $ Clothier (КА); 

Topeka, July 16, 1879, Popenoe (КА); ыч чатка hill an town reservoir, 

Pleasanton, Linn Co., June 19, 1929, Rydberg $ Imler 65 (MBG). 

OKLA open s north of Tecumseh, June 6, 1932, Barkley 282 (UO); 

without ыы fees eoll. of 1877, Butler (MBG); common on prairies, Sa- 

pulpa, July 22, 1894, Bush 60 (MBG); open prairies, Wilburton, poor 12, 1930, 

Clark (UO); vendita. high hill, Talihina, Le Flore Со., May 17, 1936, Demaree 

12702 (NYB); black 2 soil on gentle slope 3 mi. north of Sa „Nes Creek Co., 

June 13, 1931, Foz 27 (UT); E. Latimer Co., May 5, 1935, Goodman 2557 (ан); 

along roadside east of Bokchite, Cleveland Co., June 19, 1919, dn (UO); 

broken moist prairie, T.12N., R.20E., Sect. ai Море Со., Мау 22, 1927, Line 

614 (UO); T.13N., R.18E., Sect. 24, Muskogee Co., June 12, 3 Little 1251 

(UO); Shannon Bush риже, бандед Qo, T.38, R.24E., Sect. 28, June 7, 

1930, Little $ Olmsted (UO); prairie meadow 2 mi. west of Dawson, July 8 

1928, Myers 118 (UO); eommon on prairie, 3 mi. east of Adel, July 12, 1905, 

Van Vleet (UO); roadside 3 mi. east of Miami, Whaley 115 (UO). 

EXAS: along RR. 2 mi. east of Pine Island, Jefferso n Co. April 20, 1936, 

Anderson $ Hubricht (MBG); seen at edge of timbe it 1 rolling land, Orange, 

-— 17, 1899, Bray 54 (UT); Jacksonville, > Cherokee Co., тя 30, 1903, Bilt- 

ore Herb. (UM); near Turning Basin, Harris Co., April 14, 1934, Cory 812 

(GH 33 бу prairies north of Polk, Bowie ie d 13, - Eggert (MBG); 

Dalby, May 1896, Milligan (MBG); along RR. between Grand Saline and Silver 

Lake, May 22, 1900, Reverchon 1935 (MBG); low prairies, Silver Lake, May 22, 

1900, Reverchon 1935 (USN); San Jacinto, Harris Co., July 4, 1923, Tharp 2316 
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(USN,UT); Clyde, July 3, 1927, Tharp 4739 (USN); Naeogdoches-Alto, June 
15, 1931, Whitehouse (UT) 

28. B. leucantha Torr. & Gray var. divaricata Larisey, var. 
поу.32 

As the species except: less than 1 m. tall, darkening but ар- 
parently not blackening; stem slender, firm, scarcely ribbed, 
branches subdichotomous, divaricate, lateral ones drooping ; 
petioles usually less than 5 mm. long, leaflets narrowly obovate 
to oblanceolate, mucronate, 2.5-3 em. long; stipules setaceous, 
less than 3 mm. long, a caducous; racemes slender, pee 
flowered, less than 2 dm. long; mature pod elliptic- опко, 
firm, rugose, 2—2.5 em. long, 0.8-1.5 em. broad. 
5 prairies, southwestern Louisiana. 

CITATION OF SPECIMENS: 
LovIsIANA: prairie west of Crowley, Acadia Parish, lad 16, 1935, Brown 5308 

(LU); prairies, Opelousas, June, Langlois (UW, v 

29. B. leucantha Torr. & Gray var. pauciflora Larisey, var. 
nov.?? 

As the species except: less than 1 m. tall; stem slender, firm, 
lightly ribbed, branches subdichotomous, spreading- раа. 
ing; petioles not exceeding 5 mm. in 57 720 leaflets obovate to 
oblanceolate, retuse, not more than 4 cm. long; stipules lanceo- 
late to setaceous, 3-4 mm. long, usually persistent; racemes 
slender, few-flowered, less than 2 dm. long; mature pod ovoid 
to subglobose, inequilateral, firm but extremely brittle, 1.5-2 
ст. broad, 2 em. long. 

Distribution: prairies, south-central Louisiana. 

“Ab specie differt caulibus vix 1 m. altis postremo fuscis sed vix nigrescentibus, 
ramis gracilibus firmis vix striatis, ramulis subdichotomis divaricatis, lateralibus 

ulis; petiolis plerumque 5 mm. vel minus longis, foliolis anguste obovatis vel 
нр wey 2.5-3.0 ст. longis, piste: 54 stipulis setaceis vix 3 mm. longis 
plerumque eadueis; racemis gracilibus paucifloris vix 2 dm. longis; legumine 
apod ийй firmo rugoso 2.0—2.5 ст. longo 0.8—1.5 em. lato. 

specie 3 caulibus vix 1 m. altis gracilibus firmis leviter striatis, ramis 
subdichotomis patulo-ascendentibus; petiolis circiter 5 mm. longis, foliolis obova- 
tis vel Saneti retusis 4 cm. longis vel brevioribus, stipulis lanceolatis vel 
setaceis 3—4 mm. longis plerumque persistentibus; racemis gracilibus paucifloris 
vix 2 dm. 1 bapti: mS ovoideo vel афо inaequilaterale firmo sed fra- 
gilissimo 2 em. longo, 1.5-2.0 em. lato. 
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CITATION OF SPECIMENS: 

LOUISIANA: common in prairies, Attakapas, ‘‘ West La.,’’ May 27, 1883, Langlois 

10 (NYB,TYPE); common, Attakapas, June 3, 1890, Langlois 171 (UM). 

30. B. psammophila Larisey, sp. nov.** 

Plant usually more than 1 m. high, sometimes less, glabrous 

throughout; stem stout, fairly firm, heavily ribbed, blacken- 

ing early, glaucous, simply branched, branches arising alter- 

nately from the primary stem, secondary and subsequent 

branches ascending, only rarely geniculate; leaves bright 

green, usually not blackening, petiolate, petioles 0.8-1.2 em. 

long; leaflets broadly elliptic to obovate, occasionally oblance- 

olate, rarely cuneate, 4—6.5 ст. long, 2-3 em. broad, delicate, 

finely reticulate, apex obtuse, rounded, or broadly acute, sel- 

dom retuse ; stipules lanceolate, 0.8-1.2 em. long, usually per- 

sistent, sometimes caducous; racemes terminal, erect, only 

rarely flexuous, compact, exceeding the foliage, 1-3.5 dm. long, 

flowers subvertieillate ; bracts lanceolate, 7-8 mm. long, usually 

caducous; pedicels 4-6 mm. long, slender; calyx black, glau- 

cous, 0.9-1 em. deep, upper lip entire, ovate, truncate, not usu- 

ally emarginate, lobes of the lower lip deltoid to ovate, 3-3.5 

mm. long; corolla white (?), standard 1.5-1.7 em. high, 1.4-1.5 

em. wide, wings and keel 1.8-2.2 em. long; pod black, glaucous, 

strongly reticulated, much inflated, oblong to subglobose, ta- 

pering gradually into a long stipe, 0.7-1.1 em. in length, body 

Herba 1 m. plus minusve alta, omnino glabra. yore erassiuseuli sat firmi 

valde баи eito nigrescentes glauei haud dichotomi, ramis alternatis ascendenti- 

bus haud vel raro geniculatis. Folia viridia raro endum < foliolis late ellipticis 

vel obovatis vel oblanceolatis 4.0-6.5 em. longis, 2-3 em. latis delicate membrana- 

ceis retieulato-venosis, apice obtusis vel rotundatis vel acutis raro retusis basi 

cuneatis, petiolis 0.8-1.2 em. longis, stipulis lanceolatis 0.8-1.2 em. longis fere per- 

sistentibus. Racemi terminales erecti raro flexuosi compacti folia superantes 1.0— 

m. longi, braeteis lanceolatis 7-8 mm. longis saepe caducis, pedicellis 4-6 mm. 

eran graciliusculis subverticillatis. Oalyeis tubum 0.9-1.0 em. longum nigrum 

pruinosum, labro superiore integro ovato truncato o emarginato, labri infer- 

iori lobis deltoideis vel ovatis 3.0—3.5 mm. longis. Corolla albida (?), vexillo 1.5- 

1.7 em go, 1.4— . lato, alis carinaque 1.8-2.2 em. longis. Legumen oblon- 

goideum vel ль үн 5—4.0 em. longum, 2.5-3.0 em. latum apice abrupte brevi- 

terque sed anguste rostratum basi in stipitem angustum 0.7-1.1 em. longum grada- 

tim produetum nigrum pruinosum eonspieue retieulatum valde inflatum tenue in 

rugas profundas corruens. 
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3.5—4 ст. long, 2.5-3 em. broad, abruptly short- and slender- 

beaked, pericarp thin, collapsing into deep folds. 

Distribution: sandy pine lands, central Georgia south to 
northern Florida. 

CITATIONS OF SPECIMENS: 

GEORGIA: rich woodland, Augusta, April 24-May 26, 1900, Cuthbert 180 (МУВ); 
lowland woods between Montezuma and Oglethorpe, Macon Co., April 1, 1937, 
Oosting 74 (DU); 9 mi. southeast of Valdosta, Lowndes Co., Mar. 19, 1938, Pyron 
§ McVaugh 2153 (MBG); dry roadside 1 Ochlockonee River 5 mi. west 
of Thomasville, Thomas Co., Мат. 20, 1938, Pyron $ McVaugh 2206 (MBG); гези 
alluvial soil in woods 1 mi. s of River aaa Florida (?), Decatur Co., 
21, 1938, Pyron $ McVaugh 2249 (MBG); sandy ridge 8 mi. from Valdosta, не 
19, 1933, Totten (UNC). 

FLORIDA: moist soil, Westville, Holmes Co., April 18, 1899, Biltmore Herb. 

1597 (NYB); pine woods, Tallahassee, April 8, 1902, Biltmore Herb. H/6046 

(СН,түРЕ, USN,NYB); high pineland 1 mi. south of Belleview, April 18, 1930, 

Blanton 6387 (MBG); no definite locality, Chapman (NYB); Chattahoochee, 

Chapman, Herb. No.792965 (MBG); Tologie Creek, Gadsden Co., 1889, Chapman 

(USN); open sandy woods, Alachua Co., March, Curtiss 697 (UN,ANSP); in dry 

sandy field, Greenville, Madison Co., May i 1930, Moldenke 1107 (MBG, NYB,DU); 

in pinelands 3 mi. west of ее, Маг. 31, 1925, O'Neill 619 (MBG); flat 

sandy Жее 5 mi. west of Tallahassee, Leon Co., April 11, 1931, Palmer 38521 
(MBG); Leon Co., Mar. 22, 1904, Rehn (ANSP); fad rivulos, prope Tallahassee, 
April Iu Puget (MBG,NYB); hammock along Suwannee River near With- 

lacoochee Bridge, April 21, 1924, Small, DeWinkeler, Mosier 11181 (МУВ). 

31. B. villosa (Walt.) Nutt. Gen. №. Am. PI. 1: 281. 1818; 
Ell. Sketch Bot. S. Car. & Ga. 1: 468. 1821; DC. Prodr. 2: 100. 
1825; Torr. & Gray, Fl. N. Am. 1: 384. 1840; Chapman, Fl. 
South. U. S., ed. 1, 111. 1860, ed. 2, 111. 1889, and ed. 3, 111. 
1897; Britton & Brown, Illust. Fl. North. U. S., ed. 1, 2: 266, 
fig. 2051. 1897, in part, and ed. 2, 2: 345, fig. 2455. 1913, in 
part; Small, Fl. Southeast. U. S., ed. 1, 599. 1903, and ed. 2, 
599. 1913; Gray, New Man. Bot., ed. 7, 506. 1908, in part; 
Small, Man. Southeast. Fl. 677. 1933. 
Sophora villosa Walt. Fl. Car. 134. 1788. 
Podalyria villosa Michx. Fl. Bor. Am. 1: 264. 1803; Pursh, 

Fl. Am. Sept. 1: 307. 1814, and ed. 2, 1816. 
Lasinia cinerea Raf. New Fl. N. Am. 2: 50. 1836 [1837]. 
Lasinia fulva Raf. New Fl. N. Am. 2: 49. 1836 [1837]. 
Plant less than 1 m. high, tawny-pubescent throughout, vil- 

lous when young, blackening; stem stout, heavily ribbed, 
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slightly twisted, with spreading-drooping, strongly geniculate 

branches; leaves short-petiolate, petioles stout, channelled, 

usually less than 5 mm. long; leaflets coriaceous, strongly retic- 

ulate, lustrous and glabrous above, elliptic to rhombic-elliptie, 

or individually oblanceolate or obovate, cuneate, tapering 

gradually toward base into a slender petiole, apex obtuse or 

broadly acute, rarely notched, usually apiculate, 6—9 cm. long, 

2-3.5 em. broad; stipules ovate to lanceolate, firm, reticulate, 

5-10 mm. long, usually persistent, sometimes caducous; ra- 

cemes terminal, erect or flexuous, 2-4 dm. long; floral bracts 

lanceolate, 7-9 mm. long, usually caducous, occasionally per- 

sistent; pedicels stout, 5-7 mm. long; calyx-tube 8-10 mm. 

deep, strongly reticulate, upper lip broadly truncate, slightly 

depressed, or occasionally emarginate, lobes of the lower lip 

deltoid to ovate, 3-4 mm. long; corolla yellow, standard 1.7— 

1.9 em. high, 2 em. wide, wings and keel 2-2.4 em. long; ovary 

densely villous, mature pod somewhat ligneous, inflated, 

lustrous, sparsely pubescent, ellipsoid, 2.5-3 em. long, 1.3 em. 

broad, narrowing gradually into a slender beak. 

Distribution: sandy woods and hills, coastal plain of Vir- 

ginia, south to South Carolina. 

CITATION OF SPECIMENS: 

ViRGINIA: Franklin, coll. of 1867, Canby (GH). 

RTH CAROLINA: sandy woods, Wilmington, May 9, 1928, Anderson (MBG) ; 

Micron soil, White Hall, Bladen Co., June 19, 1897, Biltmore Herb. 1262 (USN, 

NYB,UM); sandy soil, Fayetteville, June 12, 1902, Biltmore m: 1262d аьа, 

dry sandy soil, Leland, Brunswick Со., May 10, 1931, Blomquist 3895 (ЮП); 

sand barrens near Raleigh, Wake Co., May 19, 1930, Bright ни (Ср); пеаг Wil 

mington, May 1867, Canby (NYB,ANSP,FM); Weldon, July 1, 1878, ex Herb. 

Canby (GH, FM); no definite locality, Herb. Chapman (NYB); sand hills across 

Lake, May 22, 1909, Coker (NYB); no definite locality, Curtis (MBG,NYB,WU); 

Wilmington, Curtis (GH); open sandy and peaty barrens about 4 mi. east of 

Bolivia, Brunswick Co., April 16, 1988, Fogg 5490 (GH); on pocasin-savanna, 

Chow uri os rrace at Angola Bay, Wilmington, New Hanover Co., April 16, 1938, 

Mo дене riend) 10482 (NYB); Southern Pines, May 5, 1927, Harriott 

(ANSP); йөк 4 Hyams (MBG,FM,UM); Bingham, June 1877, Hyams 

(USN); тее May 1880, Hyams (МҮВ,КА); Wilmington, Aug. 1880, Hyams 

(OU); — Duplin Co., April 30, 2 Matheus (DU); dry 1 pine 

woods west of and, Brunswick Co., May 15, 1930, Moldenke 1236 (MB, USN, 

NB, DU); no pore locality, Aug. 2, Nuttall (ANSP); ; sandy area near White 

Lake, Bladen Co., May 12, 1934, Oosting 34111 (DU); sandy turkey oak area, 

Sampson Co., May 12, 1934, Oosting 34145 (DU); dry sandy soil, open scrub land 



1940] 

LARISEY—MONOGRAPH OF BAPTISIA 183 

1% mi. southeast of Kinston, Lenoir Co., July 9, 1922, Randolph ꝙ Randolph 565 

(GH); low pine land, Nakina, May 1, 1929, Schallert (DU); Burgaw, July 1879, 
Spence (OU); dry sandy bank 3 mi. west of Sims, Wilson Co., June 25, 1927, Wie- 
gand 4 Manning 1493 (GH); sandy field 1 mi. south of Hoffman, Richmond Co., 
July 1, 1927, Wiegand § Manning 1494 (GH); Hamlet, May 20, 1895, Williamson 
(NYB,ANSP 

SovuTH CAROLINA: Poston, April 21, 1924, Benke 3800-1 (FM); Camden, May 

8, 1857, Gibbes (NYB); South Pines in eastern S. Car., 1889, McCarthy (USN); 
South Pines, Aug. 1889, McCarthy 9920 (WU); sand hills, Highland Farms, Harts- 
ville, July 17, 1920, Norton (USN) ; Cherow, Wallace (CM). 

32. B. tinctoria (L.) Vent. Dec. Gen. Nov. 9. 1808; R. Br. in 
Ait. Hort. Kew, ed. 2, 3: 6. 1811; Ell. Sketch Bot. S. Car. & 
Ga. 1: 467. 1821; DC. Prodr. 2: 100. 1825; Torr. & Gray, Fl. N. 
Am. 1: 386. 1840; Chapman, Fl. South. U. S., ed. 1, 111. 1860, ed. 
2, 111. 1889, and ed. 3, 121. 1897; Britton & Brown, Illust. Fl. 
North. U. S., ed. 1, 2: 266, fig. 2050. 1897, in part, and ed. 2, 2: 
245, fig. 2454. 1913, in part; Small, Fl. Southeast. U. S., ed. 1, 
598. 1903, and ed. 2, 598. 1913; Gray, New Man. Bot., ed. 7, 506. 
1908; Rydb. Fl. Prairies & Plains Central N. Am. 455. 1932; 
Small, Man. Southeast. Fl. 676. 1933. 

B. Gibbesii Small, Fl. Southeast. U. S., ed. 1, 600, 1331. 1903, 

and ed. 2, 599. 1913; Small, Man. Southeast. Fl. 676. 1933. 

B. tinctoria (L.) Vent. var. Gibbesii (Small) Fern. in Rho- 

dora 38: 424. 1936. 

Sophora tinctoria L. Sp. Pl. 1: 373. 1753; Walt. Fl. Car. 

134. 1788. 

Podalyria tinctoria Willd. in L. Sp. Pl., ed. 4, 2: 503. 1799; 

Michx. Fl. Bor. Am. 1: 265. 1803; Curt. Bot. Mag. 27: pl. 

1099. 1808; Pursh, Fl. Am. Sept. 1: 308. 1814, and ed. 2, 308. 

1816. 

Plant 1 m. or less high, virtually glabrous, occasionally 

slightly pubescent in parts, blackening in drying; stem slender, 

firm, widely branched, branches arising alternately from a 

single primary stem, ascending; leaves subsessile to short- 

petiolate, petioles 2-3 mm. long, leaflets obovate, strongly 

cuneate, 1-1.5 em. long, 0.6-1 em. broad, rounded or obtuse at 

the apex, slightly retuse, lower surface delicately nerved; 

stipules minute, setaceous, deciduous; racemes numerous, 

terminating the branches, 0.7-1 dm. long; floral bracts lanceo- 
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late-setaceous, minute, deciduous; pedicels 4-5 mm. long; 

calyx-tube 3-4 mm. long, upper lip entire or slightly emargi- 

nate, lobes of the lower lip deltoid-acuminate, 1-1.5 mm. long; 

corolla yellow, standard 1 em. high, 0.8-1 em. broad, wings and 

keel 1.2-1.3 em. long ; mature pods subglobose to ovoid, strongly 

rounded at base and summit, contracted along the sutures, 0.7— 

0.9 em. long, 0.6-0.8 em. broad, black, glaucous, rugose to 

retieulate, slender-beaked, long-stipitate, stipe 3 times the 

length of the calyx. 

Distribution: sandy ground and dry open woods, Massachu- 

setts to Minnesota, southeast to South Carolina and Georgia. 

CITATION OF SPECIMENS: 

MASSACHUSETTS: Nantucket, July 1887, Allen (UW); near Boston, coll. of 

1 в Vineyard, 

‚ Engelmann (MBG) ; acts hillside, Lunenburg, Worcester Co., July 12, 1930, 

Past и (UW); Were July 24, 1882, Manning (NYB); along Edgarton 

oad, West Tisbury, Martha’s Vineyard, Sept. 5, 1916, Seymour 1237 (NYB); 

Nantel iind 23, pi Wislieonue 922 

Con Ba tes’ Farm, North Haven, Oct. 4, 1913, Bates 5847 (UN). 

— Жыш: үн Hempstead Plains near Central Park, Cold Spring Harbor, 

Long Island, Aug. 6, 1934, Cain 7433 (IU); Babylon, southern Long Island, July 

4-5, 1898, Clute n (NYB); Long Island, Aug. 13, 1891, Schrenk (MBG). 

New JERSEY: dry open sandy places along aes River south of Millville, 

Cumberland Op, July 1, 1926, Adams 354 (CD); vacant lot near фоне School, 

е July 18, 1927, Drushel 3302 (MBG) ; Spotswood, July 2 7, 1930, Drushel 

6957 (MBG); pine barrens, Sept. 16, 1879, Engelmann (MBG); бара May Co., 

Aug. 5, 1931, 3 (UW); sandy soil, East Orange, July 8, 1914, Lighthipe 

(MBG); dry sandy pine woods, Atsion, Burlington Co., көр 22, 1922, Long 96855 

(GH); sand- ats, South Amboy, Middlesex Co., Ju ara 0, 1905, Mackenzie 1558 

(MBG) ; т" Perry (MBG); юре е; Tain, Salem Co., July 4, 1874, Redfield 

1186 (M 
^ai ANIA: earora, Aug. 1824, ex Bernhardi Herb. (MBG); York 

Co., Sept. 1899, ex 5 erb. ‘an, Philadelphia, 1843, Lea (MBG). 

DELAWARE: Sussex Co., July 13, 1878, Canby (GH). 

RYLAND: woods ond dette, Mtn. Lake Park, July 25, oo Braun (LB); Black 

Ridge, near NE Garrett Co., June 27, 1931, Core (NYB). 

DisTRICT OF COLUMBIA: sandy m Br бошай, Aug. 28, 1908, Holm (MBG); 

north of Brookland, Aug. 7, 1911, Nieuwland (MBG); ary чан near Rock 

еа Park, i Sept. 17, vi ici 993 (MBG). 

VIR pen 5 5 July 6 & Aug. 12, [^4 Blake 1085? 

(ipi. мы Mos М. une 27, 1872, Curtiss секо. elay field near Lynnhaven, 

Princess Anne Co., dois 17, Had dE Griscom ꝙ Long 4658 (GH); > ge 

ing bordering pine woods iow of Kendall Grove, Northampton Co., Oet. 13, 15, 

1935, Fernald, Long, Fogg 5319 (GH); argillaceous and siliceous Б 1 
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sion north of Gary Chureh, Prince George Co., June 25, 1936, Fernald, Long $ 

Smart 5804 (MBG,GH); on Round Top Mtn., west of Seven Mile Ford, Smyth 

ee о 2, 1892, Small (MBG). 

TH CAROLINA: Salem, July 1896, ex Herb. Ashe (MBG); dry woodland, 

Ышы Aug. 16, 1897, ex Biltmore Herb. 137a (NYB); dry woods, Waynesville, 

Haywood Co., July 18, 1930, Blomquist 3894 (DU); dry open ground, Durham Co., 

Aug. 5, 1932, Blomquist 3893 (DU); Weldon, July 1, 1878, Canby (GH); old field, 

dry soil, near Bear Creek, Chatham Co., June 14, 1935, Correll 691 (GH); no defi- 

nite locality, coll. of 1848, Curtis mis. (MBG); open pastures, Mt. Mitchell Sta- 

tion, MeDowell Co., 1 27, 1917, Davis 7805 (MBG); dry woods, Flat Rock, 

ИЕ Co., Jun , 1920, xn (UM); Saluda, Polk Co., June 29, 1920, Davis 

( ); Mt. 1 Xu 1925, Kraus (UW); east of Durham, Wake Co., 

Sess 1932, Lynn (DU); in E soil, woods on old town road nig of branded 

Salem, May 12, 1911, Schallert 859 (DU); Grandfather Mtn. Forest, Aug. 12, 1890, 

Sudworth 131 (USN); mtns. of western N. Car., eoll. of 1926, Trentham 15855 

sandy bank by roadside 4 mi. west of Raleigh, Wake Co., coll. of 1927, Wiegand 4 

ri 1491 (GH 

UTH CAROLINA: Society Hill, July 1, 1878, Canby (GH); sandy woods north 

of ‘Graniteville, Aiken . 6, 1898, Eggert (MBG); sandy ground north of 

King Station, Aiken "M May 24, 1899, Eggert (MBG); no definite locality, ex 

Herb. Ell. (CM); Caesar’s Head, ы 7, 1912, Gailliard 4 В 3672 $ 3673 

(CM); ери А Нехатет d Maier (GH); definite dini] coll. of 1834, 

Gibbes (NYB,corvPE of B. „ Small); weeds , July 10, 1861, Manigault 

уле шш of Ў енн Small); Seneca, June 1888, McCarthy (USN); Stead- 

s Pond, vicinity of Batesburg, Lexington Mp „May 30, 1913, McGregor 162 

pets dry open woods near Clementia Touri amp, 14 mi. south of Charles- 

ton, Charleston Co., May 14, 1930, Moldenke pies (MBG,DU); Aiken, Aug., Rav- 

enel (NYB); gantos Canal, Коган (CM); Aiken, June 1869, Ravenel (USN); 

* River, May 1848, Wallace (CM). 

GIA: sandy ground north of Tucker, Richmond Co., May 22, 1899, Eggert 

С, dry pine woods near Belair, Richmond Co., dam 10, 1902, Harper 1315 

(USN,GH); Tallulah Falls, June 14, 1911, Reade E3390 (UG); open woodland, 

Athens Y Camp, Tallulah Falls, July 14, 1929, Reade Es (UG); Blue Ridge 

Mtns., Fannin Co., July 22, 1909, Smith dd $ с. (UW). 

FLORIDA: ‘іп pinetis, prope Qui › May 1843, Rugel (MBG). 

Оно: Parma, July 1897, 31 "(MB G,UM); She ffield, Lorain Co., Aug. 12, 

1895, Dick (USN,OU); Turkey Creek road near base of Divide, Sciota Co., July 16, 

1927, Harper (OU); Oak Harbor, Aug. 1927, Moore (UO). 

WEST VIRGINIA: Rhododendron Nursery near White Sulphur Springs, Green- 

briar Co., July 24, e Berkley 1240 (MBG) ; near Bucklin, Upshur Co., July 16, 

1804, Pollock (MBG, 

INDIANA: Gary, em Co., July 5, 1930, Standley 57413 (CD); on sandy road, 

2—3 ті. northeast of Tefft, Jasper TM July 10, 1924, Welch 5211 (IU). 

MINNESOTA: Lake City, July 24, 1882, байта (UM). 

33. B. tinctoria (L.) Vent. var. crebra Fern. in Rhodora 39: 

415. 1937 

As the species except: plant larger and coarser in general 
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habit; leaflets 2-4 times as large, 1.5-4 ст. long, 0.8-1.8 cm. 

broad; flowers 1.3-1.6 cm. long; pods ovoid to elliptic, attenuate 

at base and apex, 0.8-1.5 em. long. 

Hybridizes with B. alba т Virginia, and with B. leucantha in 

Indiana. 

Distribution: dry woods, Maine to Minnesota, south to 

North Carolina and Tennessee. 

CITATION OF SPECIMEN 

MAI dry woods, м hardwood, Alfred, Shaker Hill, York Co., July 25, 

1936, 5 (GH). 

VERMONT: shade of oaks, о Bennington Со. ‚ 1902, Blanchard 

(GH); Pownal, rare in S. Vt., July 29, 1898, Eggleston n p (MBG). 

MASSACHUSETTS: га diner, 2d , 1915, Anderson 2401 (IU); Springfield, 

Hampden Co., July 27, 1903, Burnham (GH); ; scarce, moist shady road, Sheffield, 

Berkshire Co., Aug. 5 1920, Churchill (MBG, GH); New Bedford, Greene (UW 

near Hyannisport, Cape Cod, Sept. 5, 1898, Greenman 458 (MBG,GH) ; Mitton, 

Aug. 6, 1899, Greenman 2279 (MBG); Canton, Aug. 8, 1887, Kennedy (GH); 

Springfield, July 10, 1928, a wap Newton, Oct 5 ‚ 1889, Pound (UN) 

] i 5 

along Edgarton Road west of Tisbury, Mar tha’s Vineyard, Sept. 5 , 1916, Seymour 

GH); open spots in deciduous woods, 1 Mt., Wilb мекан, Hampden Co., 

July 26, 1927, ату 679 (GH,TvPE, MBG); Hyde Park, July 1891, Tower (NM). 

RuopE ISLAND: fields east of cut swamp, Providence, Aug. 11, 1893, Collins 

(GH); Providence, Olney (GH). 

Connecticut: New Haven, July 7, 1879, Allen (GH); common, sandy woods, 

Southington, Sept. p^ 1897, Bissell 514(42) (MBG); dry ш, Stratford, July 22, 

1898, Eames 1 (GH). 

New York: dry thickets south of sand dunes by Lake Ontario, Selkirk, Мень 

Со., Aug. 23, 1922, Fernald, jc Р, es 14856 (GH); New Dor ong 

Island, Sept. 30, 1894, Kearney (OU); Shrub Oak, July 31, 1887, Martone Pee 

Canarsie, уа, July 7, 196; oe 84 Aran. ee 

N ERSEY: sandy roadside — margins of dam 0.75 mi. northwest 

of Shiloh, Cumberland Co., July 24, 1927, jede 868 уми Califon, Hunter- 

don Co., July 12, 1902, Fisher fod dry pine woods, Cape May Point, July 8, 

1922, Fogg 162 (ан); ; in sand along ocean front, Саре May, Aug. 17, 1917, Ger- 

shey 356 (GH); кареы, Aug. 5, 1914, Lighthipe (UT); vicinity of Clifton, 

Passaic Co., July 19, 1891, Nash (KA); Franklin, July 1879, Rusby 692 (UM); 

Summit, in 3, ion Rydberg 8000 (NYB); in dry ground, Pleasantville, July 

10, о Tidestrom 11899 

ANIA: sandy ground, Grove City, appe Co., vods b 1900, Barbour 

4 (К 79 ; "Moust Gretna, July 19, Pe um (M BG); L r Co., June 8, 

1883, Galen (MBG); Loganville, Oct. 1, 1892, ex Herb. Gla и ipta 9); Phila- 

delphia, 1889, па 970 (GH); no дейи locality, 1844, Lea (MBG); 

woods, lower Merson, July 2, sit Redfield (MBG); Smithville на. Lan- 

caster Co., "July 23, 1889, Small (MBG) ; vorm ү 8, 1874, Stevens (MBG г 

DELAWARE: dry woods, «быч, July 24, меа: (MBO, GH); i 

woods west of Wilmington, Aug. 1, 1923, 1 pr ( 
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MARYLAND: Elk Neck, Cecil Co., June 18, 1923, Abbott (GH); Deep Creek Lake 
р, Garrett Co., Aug. 5, E Bright 15565 (UT); among pines, Armiger, 
July 8, 1924, Tidestrom 12254 

Dacus Ок COLUMBIA: woods, EY 4, 1890, ez Herb. Blanchard (UM) ; Wash- 
ington, July 16, 1891, Blanchard (MBG); woods near Eckington, July 15, 1893, 
Bovis 187 А eoll. of 1881, Canby (UN); rocky T south of Chevy 
Chase, July 18, 1904, Chase 2492 (UM); frequent in woods EM 
July 1, 1880, Holm (GH); sand hills near Terra Cotta, July 1910, "Holm (M 
in sandy soil, Brookland, May 1911, 8 i К BG); near West Gate, See 
Home, June 25, 1897, Kearney (OU); July 7, 1843, McCarthy $ Schuette (UM); 
dry thiekets and woods, July 25, 1896, Sete (MBG, DU,UM); Oxen Hill, June 16, 
1895, Topping (UM); coll. of 1875, Vasey (OU 

ViRGINIA: dry soil, Clifton Forge, June 29, 1903, Biltmore Herb. 187b (OU); 
Arlington, June 21, 1890, Blanchard (MBG); dry mixed woods, Little Neck, 
Princess Anne Co., Aug. 8 & 9, Fernald ꝙ Long 3972 (GH); dry elearing border- 
ing pine woods south of Kendall Grove, Northampton Co., Oct. 13-14, P Fer 
nald, Long $ Fogg (GH); dry pasture, Elkins, Randolph Co., Sept. 22, 1904, 
Greenman 185 (GH); in open stand of Pinus Taeda 3.5 mi. north of 1 
Aceomae Co., June 29, 1928, Jones (MBG); Round Top Mtn., west of Seven Mile 
Ford, Smyth Co., July 2, 1892, Small (NYB); vieinity of Stony Mtn., near Luray, 
Aug. 20, 1901, Steele $ Steele 42 (UM). 
NORTH CAROLINA: rocky woods, Balsam, July 19, 1911, Braun (LB); face of 

mountain above гр Д Falls, Jackson Со., July 4, 1934, Clabaugh 56 (DU); 
Flat Rock, Henderson Co., June ^ 1920, Haa (MBG,UT); Saluda, Polk Co., 
June 27, 28, 29, 1920, Davis (MBG,UM,UT); Saluda, July 30, 1912, Davis 1493 
(MBG); Asheville, June 1925, Kraus (UW); Sapphire, dud 20, 1901, Magee 
(СН); open woods 9 mi. west of Hayesville, po Cove Cree к Oley Co., Jul 
1934, DRE 57 5 (DU); dry shaley slope, Nantahala Case. road to Robbins. 
ville, July 8, 1934, Oosting 34631 (DU); dry тан soil, edge of woods, 2 mi. 
southeast of Granite Falls, Caldwell Co., July 30, 1922, Randolph $ Randolph 
1067 (GH 

ONTARIO: sandy swamps near Leamington, western Ontario, June 1, 1882, 
Macoun 564 (NYB); sandy woods, Windsor, Sept. 16, 1884, Macoun (GH); 
Sandwich, ind 25, Api Macoun 34197 d , 

OHIO: comm eopses near Toledo, Lueas Co., June 1898, Burglehaus (OU); 
abundant 1 05 pom Gorge, ШП Жир Ashtabula Co., Sept. 4, 
1928, Hicks (OU); one Mi ane Co. 1891, Ingraham aie Bowl- 
ing ime Wood Co., Sept. 2, 190 ie s 00 о Collmer, Cuyahoga Co., 
July 18, 1895, Stair (OU); 2 Lueas Co., . 16, 1897, Schultz (000); 
Brady 's тв m Co., July 12, ix Webb ny (GH); Painesville, Lake 

9 OU). 

WEST г ao woods, Buekhannon, Upshur Co., dd 11, 1890, Mills- 
paugh 399 (N Upshur ЮА July 9, 1896, Pollock (MBG,K 

MICHIGAN: 8 of pin, И ayne Co., Aug. 11, 1929, Brown p^ (UW); dry 
soil, Jaekson Co., pode , 1894, Camp $ Camp 642 (UM, UW); St. Clair-Algonae, 
St. Clair Co., $us i SA Dodge (UT); near Port Huron, St. Clair Co., July 27, 
1894, Dodge 6468 то Arboretum, Ann Arbor, Washtenaw Co., Aug. 14, 
1915, La Rue (KA). 
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INDIANA: prairie 0.5 mi, north of Clear Lake, Steuben Co., July 24, 1904, Deam 

(MBG,CD); flat woods on southeast border of Bass Lake, Starke Co., Aug. 20, 

1915, Deam 17,971 (GH, UM, CD); in clearing on high gravelly bank on east side 

of tamaraek bog 5 mi. east of La Grange, La Grange Co., July 12, 1923, Deam 

39,066 (CD); moist roadside 1 mi. west and 3 mi. south of Tefft, Jasper Co., 

July 20, 1930, Deam 49,180 (CD); low open place in H. H. Peele woods 1 mi. 

southwest of Knox, Starke Co., June 24, 1938, ^ad r^ 993 — open sandy 

low woods 3 mi. south and 1 mi. west of Kaoz, Starke Co., June 24, 1938, Deam 58, 

996 (MBG); sandy bank of freshly dug ditch 5 mi. north of ert Pulaski 

Co., Sept. 5, 1931, Potzger 2069 (IU). 

forro скү: Pine Mtn., Harlan Co., Aug. 1893, Kearney 76 (GH, NYB,UM). 

TENNESSEE: dry ule, Cades ibo Mtn., July 29, 1897, Ruth 306 (GH). 

MINNESOTA: Madison, July 1886, ex Herb. L. Braun (LB). 

34. B. tinctoria (L.) Vent. var. projecta Fern. in Rhodora 39: 

415. 1937. 

As var. crebra Fern. except: leaves oblanceolate ; racemes 3- 

4.5 dm. long. 

Distribution: mountains, Pennsylvania to Virginia. 

CITATION OF SPECIMENS 

PENNSYLVANIA: laurel ен hill top, Warrior’s Mark, Huntingdon Co., June 

27, 1924, Wiegand (GH). 
VIRGINIA: common in opening southwest of Skyland, Shenandoah Nat. Park, 

Мау 31, 1936, Camp 1281 (NYB); abundant, open slopes, rocky spurs and coves 

between Pass Mtn. and Oventop Mtn., Shenandoah Nat. Park, June 3, 1936, Camp 

1340 (NYB); dry woods, Hot Springs, Bath Co., July 1, 1917, Hunnewell 4694 

(GH,TYPE) 

35. x B. Deamii Larisey, hyb. nov.?? 

- B. tinctoria var. crebra x leucantha. 

Plant at least 1 m. high, usually glabrous throughout, occa- 

sionally sparsely pubescent in parts, blackening in drying; 

stem somewhat stout, relatively firm, ribbed, glaucous, erect or 

geniculate, widely but simply branched, branches ascending ; 

upper leaves subsessile to short-petiolate, petioles of the lower 

leaves 5-8 mm. long; leaflets broadly obovate, rarely oblanceo- 

late, cuneate, apex rounded, obtuse, finely apiculate or slightly 

retuse, 2.8-4.5 ст. long, 0.8-2.5 cm. broad, delicate, lightly 

reticulate, lower surface frequently pubescent toward the base, 

especially along the midvein; stipules lanceolate-setaceous, 

“Inter tinctoriam var. стебтат et leucantham media; herba usque ad 1 m. 

alta; foliolae late obovatae raro oblaneeolatae euneatae apice rotundae vel obtusae 

anguste apieulatae vel paulo retusae; eorolla fulva, vexillo purpureo-maculato. 
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less than 5 mm. long, usually caducous ; terminal racemes about 
3 dm. long, lateral 1-2 dm. long, both loose, erect or somewhat 
flexuous; floral bracts ovate-lanceolate, 5-6 mm. long, usually 
caducous ; pedicels slender, 4-7 mm. long; ealyx-tube 6-7 mm. 
deep, upper lip entire, truncate, or slightly emarginate, lobes of 
the lower lip deltoid-ovate, 1-1.5 mm. long; corolla yellow, 
standard splotched with purple, 1.5-1.7 em. high, 1-1.2 em. 
broad, wings and keel 1.7-1.9 mm. long; mature pod oblongoid 
to subcylindrical, 1.7-2 em. long, 0.7-0.9 em. broad, very firm, 
rugose, black, pruinose, long-stipitate, short-beaked. 

This hybrid is named in honor of Mr. Charles С. Deam in 
appreciation of his efforts to obtain material of the three en- 
tities involved; through his interest in the problem much in- 
formation not otherwise available has aided in the study of 
this complex. 

Distribution: sandy oak woods, northwestern Indiana. 

CITATION OF SPECIMENS: 
INDIANA: rare in blaek sandy soil along roadside through pin- and blaek-oak 

land about 3 mi. penu. of Knox, Starke Co. June 9, 1923, Deam 38,811 
ANSP); in an open, sandy, low wood at sou b" corner of crossroads 3 mi. 

north and 1 mi. west of Knox, Starke Co., June 2 4, 1938, Deam 58,994, 58,995, 
(MBG,TYPE); open woods at crossroads 3 mi. north, 1 mi. west of Knox, Starke 
Co., June 24, 1938, Deam (MBG); Н. Н. Peele woods 1 mi. southwest of Knox, 
Starke Co., June 24, 1938, Deam (MBG); open pasture, Knox, Starke Co., Sept. 8, 
1935, Deam $ Fassett 17411 (UW 

36. x В. pinetorum Larisey, hyb. nov.** 
= В. tinctoria var. crebra x alba. 
Plant 1 m. or less, sparsely appressed-pubescent to glabrate 

throughout, darkening slightly in drying; stem slender, deli- 
cate, ribbed, usually glabrous, occasionally finely pubescent, 
ciliate at the nodes, somewhat glaucous; branches arising alter- 
nately from the primary stem, ascending ; leaves slender-petio- 
late, petioles 4-7 mm. long, usually more densely pubescent 
than other parts; leaflets obovate to oblanceolate, cuneate, 
apex rounded to obtuse, occasionally finely apiculate, rarely 
тен 2-3 ст. long, 0.8-1.3 еш. broad, delicate, finely reticu- 

“Inter tinctoriam var. стергат et albam media; herba 1 m. alta vel minor; 
foliolae obovatae vel oblanceolatae cuneatae apice rotundatae vel ое biterdum 
anguste apieulatae raro retusae; corolla gilva vel flava. 
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late, sparsely pubescent on lower surface or occasionally ciliate 

only on the mid-vein; stipules lanceolate-setaceous, less than 

5 mm. long, usually persistent; terminal raceme 3—4 dm. long, 

lateral 1-2 dm. long, both loose, erect, only rarely flexuous ; 

floral bracts lanceolate, 3—4 mm. long, usually caducous; ped- 

icels slender, 5-7 mm. long; calyx-tube 4-5 mm. deep, upper 

lip usually entire, ovate, occasionally slightly emarginate, 

lobes of the lower lip deltoid-lanceolate, 2-2.5 mm. long; corolla 

deep cream to yellow, standard auriculate or entire, 1.1-1.3 cm. 

high, 0.9—1 em. broad, wings and keel 1.2-1.5 em. long; mature 

pod ovoid to oblongoid, occasionally subeylindrical, inflated, 

1.3-1.7 em. long, 0.5-0.7 em. wide, thin but firm, strongly reticu- 

late, purplish-brown, glaucous, tapering gradually into a long 

stipe and short, slender beak, beak recurved. 

Distribution: pinelands, eastern Virginia. 

CITATION OF SPECIMENS: 

VIRGINIA: in open stand of Pinus Тавда 3% mi, north of Aecomae, Асеотае Co., 

June 29, 1928, Jones (MBG,TYPE) ; in dry sandy field north of Aecomae, Accomac 

Со., Мау 19, 1930, Moldenke 1254 (MBG,USN,NYB,UP); in woods on east side 

of Route 13, under Pinus Taeda, 4 mi. north of Ассотае, Accomae Co., June 4, 

1935 Tatnall 2656 (GH); sandy soil in dry open woods, mostly pine, 4 mi. north 

of Aecomae, Ассотае Co., June 29, 1928, True (UP). 

37. B. Serenae M. A. Curtis in Am. Jour. Sci. II, 2: 406. 

1849; Chapman, Fl. South. U. S., ed. 1, 112. 1860, ed. 2, 112. 

1889, and ed. 3, 122. 1897; Small, Fl. Southeast. U. S., ed. 1, 

600. 1903, and ed. 2, 600. 1913; Small, Man. Southeast. Fl. 677. 

1933. 

Plant 1 m. or less high, virtually glabrous, occasionally 

sparsely pubescent in parts, darkening but not usually blacken- 

ing in drying; stem slender, firm, glabrous, simply but dif- 

fusely branched, secondary branches geniculate, subdichoto- 

mous, divaricate; leaves petiolate, petioles slender, 3-5 mm. 

long; leaflets usually oblanceolate, cuneate, occasionally el- 

liptic, acute to rounded at the apex, finely mucronate, rarely 

retuse, 1.5-8 ст. long, 0.5-1 em. broad, usually glabrous, lower 

surface occasionally finely pubescent along the midvein, mar- 

gins revolute; stipules minute, setaceous, deciduous ; terminal 
racemes 1-3 dm. long, lateral ones less than 1 dm. long, flowers 
subverticillate, ascending; floral bracts lanceolate-setaceous, 
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less than З mm. long, caducous; pedicels slender, 3—5 mm. long; 

calyx-tube 4-5 mm. deep, upper lip entire, ovate or truncate, 

rarely slightly retuse, lobes of the lower lip deltoid, 1-1.5 mm. 

long; corolla bright yellow, standard 1-1.2 em. high, 1-1.2 em. 

broad, wings and keel 1.2-1.4 em. long; mature pod oblongoid, 

subeylindrie, inflated, 1.5-3.5 em. long, 0.6-0.8 em. wide, thin 

but firm, rugose to strongly reticulate, ferruginous to purplish- 
brown, short-stipitate, short- and slender-beaked, ascending. 

Distribution: pine barrens, South Carolina to Florida. 

CITATION OF SPECIMENS: 
SouTH CAROLINA: Society Hill, July 3, 1878, ex Herb. Canby (MBG,USN,GH, 

NYB,FM); no definite locality, Curtis 1848 (MBG,Iso- TE I к Curtis 

(NYB); ‘‘in loc. humidis, vel prope,’’ Curtis (GH); , Jun nel 

(GH); а кд, Summerville, June 10, 1891, 1 pad 

EORG Aug. Ries Buckley 925 n ET 1 Falls and Toccoa 

Falls, ка р Co., Aug. 8, 1893, Es ,FM); Oemulgee River 
prs below Maeon, a 18-24 1 piu l (Е 

LORIDA: dry open pine DE. June 21, 1881, и (USN,FM); dry grassy 

hills near Panna June 24, 1881, Mohr (GH 

38. В. macilenta Small ex Larisey, sp. nov.?? 
Plant less than 1 m. high, sparsely appressed-pubescent in 

parts, darkening throughout in drying but apparently not 

blackening ; stem somewhat stout, firm, ribbed, glabrous, sim- 
ply branched, branches ascending-spreading ; leaves subsessile 
to short-petiolate, petioles slightly pubescent, less than 3 mm. 
long; leaflets spatulate to elliptie-spatulate, slightly cuneate, 
apex broadly acute, usually apiculate, 3-6 em. long, 1-1.5 em. 

? Herba vix 1 m. alta, ex partibus sparse appresso- 5 ү exsiccationem 

fusea sed haud nigrescens ut videtur. Caules crassiusculi firmi striati glabri 
рсе ramosi, ramulis patulis В T pos vel je аан dnd 

lata, petiolis paulo pubescentibus vix 3 mm. longis, foliolis spatulatis vel spatu- 
lato-ellipticis paulo euneatis apice late acutis кч mque apiculatis 3—6 ст. longis 

1.0-1.5 em. latis delicate membranaceis leviter reticulatis nervo medio bL 

ciliatis supra saturate viridibus subtus paulo sa stipulis setaceis vix 3 1 

longis saepe caduei acemi vix bene cogniti ut videtur axillares erecti com- 

pacti folia vix К bracteis 10% caducis pedicellis 4-5 mm, longis, 

calycis tubo 6-7 mm. alto extus glabrato intus den ubescente, labri inferioris 

laciniis deltoideis 2.0-2.5 m ongis, labro superiore distincte rginato. Co- 
rolla flava, vexillo 1.5 cm. E 1.1-1.3 em. lato, alis carinaque 1.6—1.9 em. longis. 
Ovarium dense a Legumen maturum ovoideum vel subglobosum 1.0—1.2 

em. longum 0,8—1.0 ет. latum nigrum firmum vel fragile rugosum sparse pubescens 

longe stipitatum, rit calycem bis superante longe angusteque rostrato. 
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broad, delicate, dark green above, somewhat glaucous below, 

finely reticulate, sparingly ciliate along the midvein; stipules 

setaceous, less than 3 mm. long, usually caducous ; racemes im- 

perfectly known, but apparently axillary, erect, compact, 

barely exceeding the foliage; floral bracts unknown, caducous ; 

pedicels 4-5 mm. long; calyx-tube glabrate without, densely 

pubescent within, 6-7 mm. deep, upper lip distinctly emargi- 

nate, lobes of the lower lip deltoid, 2-2.5 mm. long; corolla dull 

yellow, standard 1.5 em. high, 1.1-1.3 em. broad, wings and keel 

1.6-1.9 em. long; ovary densely pubescent, mature pod ovoid 

to subglobose, 1—1.2 em. long, 0.8-1 em. broad, black, firm- but 

thin-walled, rugose, sparingly pubescent, long stipitate, stipe 

twice the length of the calyx, long- and slender-beaked. 

t is a pleasure to publish this species in the name of the late 

Dr. John Kunkel Small whose work on the genus Baptisia has 

been the most comprehensive during the present century. Dr. 

Small had selected the type specimen and had drawn up a de- 

scription under the name of B. macilenta to be published in his 
forthcoming work on the flora of the Southwest. 

Distribution: prairies, western Louisiana. 

CITATION OF SPECIMENS: 

LOUISIANA: Chataignier, W. La., June 21, 1885, Langlois (NYB,TYPE). 

39. B. riparia Larisey, sp. nov.?? 
Plant about 1 m. (?) high, sparingly pubescent in parts, 

blackening, somewhat glaucous throughout; stem stout, ribbed, 
glabrous, secondary branches arising alternately from a single 

Herba circiter 1 m. alta plus minusve pubescens omnino paulo glauca postremo 
nigrescens. Caules erassiusculi striati glabri, ramis alternatis, ramulis secondariis 

ultimisque subdichotomis geniculatis ascendentibusque. Folia glabra marginibus 

juventate exceptis, petiolis 4—7 mm. longis, foliolis plerumque obovatis saepe 
entrata euneatis apice obtusis vel late acutis raro paulo retusis vel apicu- 

5—7 longis 1.5-2.5 em. latis membranaceis нарасон leviter reticulatis, 
s deltoideis laneeolatis vel setaceis saepe 2 mm. excedentibus eaducis vel 

"n marginibus pubescentibus. Racem eene erecti paulo flexuosi 

.5 dm. longi folia haud excedenti, bracteis sinis 3—4 mm. longis eaducis. 

hi subverticillati ip lutei, pedieello 4 mm. longo, ealyee nigro glabro 8-9 
mm. учы labro — integro | ae vel ы emarginato, labro inferiore 
2.5—3.0 . longo, lobis deltoideis. Corollae vexillo 1.5-1.7 em. alto 1.5-1.6 em. 
lato, alis o тн 2.0-2.3 em. longis, ovario dense luteo-sericeo. Legumen ma- 
turum ignotu 
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primary stem, tertiary and subsequent branches subdichoto- 

mous, geniculate, ascending ; leaves glabrous except along mar- 

gins in bud, petioles 4-7 mm. long, leaflets firm but fairly deli- 

cate, lightly reticulate on both surfaces, mostly obovate, occa- 

sionally oblanceolate, cuneate, apex obtuse or broadly acute, 

only rarely slightly retuse or apiculate, 5.5-7 em. long, 1.5-2.5 

em. broad; stipules pubescent along margins, deltoid, lanceo- 

late or setaceous, not usually exceeding 2 mm. long, caducous 

or persistent; racemes terminal, erect, somewhat flexuous, 1— 

1.5 dm. long, not exceeding the foliage, flowers subverticillate ; 

floral bracts lanceolate, 3-4 mm. long, caducous; pedicels 4 mm. 

long; calyx black, glabrous, 8-9 mm. deep, upper lip entire, 

truncate or slightly notched, lobes of the lower lip deltoid, 2.5— 

3 mm. long; corolla pale yellow, standard 1.5-1.7 em. high, 1.5- 

1.6 em. wide, wings and keel 2-2.3 em. long; ovary thickly pu- 

bescent with silky yellow hairs, mature pod not known. 

Distribution: wi river banks in northwestern Florida. 

DS OF SPECIMEN 

Его anks of сыны River, 10 mi. west of Tallahassee, April 20, 

1933, P (UNC,ryP 

40. B. riparia Larisey var. minima Larisey, var. nov.?? 
As the species except: plant 3.5-5 (?) dm. high, stem slen- 

der, sparingly pubescent in younger parts, crown of white hairs 

at nodes; petioles pubescent, 5-8 mm. long, leaflets pubescent 

along midvein of lower surface, oblanceolate-elliptie, 3.5-5 em. 

long, 1-1.5 em. broad; stipules lanceolate, 0.5-1 cm. long, per- 

sistent; racemes 1 dm. long; upper calyx-lobe entire, rounded 

or truneate, lower lobes ovate-deltoid; ovary pubescent with 

white silky hairs. 

Distribution: ni river banks in northwestern Florida. 

CITATION OF SPECIM 

F LORIDA: woods near S Odd River, Havana, Gadsden Co., April 15, 1934, 

Griscom 21581 (GH,TYPE). 

Ab specie differt: plantis verisimiliter 3.5-5 dm. altis, ramis gracilibus juven- 

tate paulo pubescentibus, nodis barbulatis; petiolis 5 5—8 mm. longis, 

foliolis oblanceolato-elliptieis 3.5-5.0 em. longis 1.5 em. latis nervo medio 

subtus pubescentibus, stipulis lanceolatis decis en 0.5-1 em. longis; racemis 

1 ngis; ealyeis labro superiore integro rotundato vel truneato labro inferiore 

i ovario villoso. 
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41. B. megacarpa Chapman ex Torr. & Gray, Fl. №. Am. 1: 

386. 1840; Chapman, Fl. South. U. S., ed. 1, 111. 1860, ed. 2, 

111. 1889, and ed. 3, 121. 1897; Small, Fl. Southeast. U. S., ed. 

І, 600. 1903, and ed. 2, 600. 1913; Small, Man. Southeast. Fl. 

671. 1933. 

Plant 1 m. or less high, not blackening in drying; stem some- 
what stout, firm, lightly ribbed, sparsely pubescent in young 
parts, glabrate, glaucous, with slender, widely spreading 
branches; leaves on slender petioles, 1.2-2 em. long; leaflets 
broadly elliptic, pale yellow-green, delicate, primary and зес- 
ondary veins prominent, the latter more or less parallel, pubes- 
cent to glabrate and somewhat glaucous beneath, 4-5 сш. long, 
1.5 em. broad; stipules lanceolate, 0.5-1 em. long, persistent or 
caducous; terminal raceme up to 1.5 dm. long, lateral racemes 
usually less than 1 dm. long, all borne opposite the branches, 
not exceeding the foliage; pedicels slender, 1.2-1.5 em. long; 
calyx-tube 8-9 mm. deep, upper lip ovate, cleft about 1 mm., 
lobes of the lower lip deltoid or deltoid-ovate, 2-3 mm. long, 
sinuses frequently quite wide; corolla pale yellow, standard 1.7 
em. high, 1.5 em. broad, wings and keel 2.2 em. long; ovary 
glabrous, mature pod yellowish tan, parchment-like, fragile, 

strongly reticulate, elipsoid to ovoid, greatly inflated, 3.5-5 em. 

long, 2-2.5 em. wide, slender-stipitate, stipe not exceeding the 

calyx, short-beaked. 

Distribution: rich soil, central Florida. 

CITATION OF SPECIMENS: 

FLORIDA: no definite locality, Chapman (GH, NVYB); no definite locality, ‘‘Chap- 

man mis. 1846’’ (MBG,TYPE); Aspalaga, Mar. 1897, ex Herb. Chapman (MBG); 

Aspalaga, May 1898, ex Herb. Chapman (MBG); Gadsden Co., Chapman (MBG) ; 

‘*Talogie’’ Creek, Gadsden Co., 1836, Chapman (USN); ‘іп caleareis prope Cu- 

paloga, Mai 18438,’’ Виде (NYB); no definite locality, ex Herb. J. Torrey (GH). 

42. B. sphaerocarpa Nutt. in Jour. Acad. Nat. Sci. Phila. 7: 
97. 1834; Torr. & Gray, Fl. N. Am. 1: 384. 1840; Canby in Bot. 
Gaz. 4: 131. 1879; Small, Fl. Southeast. U. S., ed. 1, 599. 1903, 
and ed. 2, 599. 1913. 

Plant 1 m. or less high, more or less tawny- (rarely whitish-) 
pubescent throughout, frequently glabrate in age; stem soli- 
tary, stout, relatively firm but occasionally delicate, heavily 
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ribbed, yellow through deep ferruginous or brownish-black, 

simply branched, branches straight, ascending, frequently 

somewhat twisted; leaves deep yellow-green, darkening into 

olive or brownish black upon drying, compound, subsessile to 

short-petiolate, petioles 1-3 mm. long, stout, channelled; young 

leaflets pubescent, mature glabrate, delicate, mid-vein promi- 

nent but otherwise not reticulate, broadly oblanceolate to 

obovate, occasionally elliptic, obtuse to obtusely acuminate, 
rarely retuse, never mucronate, 4.5-8 em. long, 1.5-8.5 em. 

broad; stipules narrowly lanceolate, 5 mm. long, to minute, 

setaceous, usually caducous, occasionally persistent; racemes 

terminal, 2-3 dm. long, slightly flexuous, axis twisted; flowers 
numerous, usually subverticillate, pedicels stout, 2-5 (rarely 
8) mm. long; floral bracts lanceolate, 4—6 mm. long, caducous ; 
calyx-tube reddish-brown or black, 0.8-1 ст. deep, upper lip 
cleft about 1 mm. but not usually separating, lobes of the lower 
lip lanceolate, 4—5 mm. long; corolla pale through deep yellow, 
standard slightly emarginate, 1.5-1.8 ст. high, 1.2-1.6 ет. 
broad, wings and keel 1.8-2.2 em. long; pod ligneous, pericarp 
2—3 mm. thick, glabrous, smooth or slightly rugose, ferruginous 
to brownish black, globose, usually as broad as long, 1.5-1.8 
em. long, 1.5-1.8 em. broad, long-stipitate, stipe 5-8 mm. long, 
abruptly short-beaked. 

Hybridizes with B. leucantha in Oklahoma, and B. leuco- 
phaea in Arkansas and Oklahoma. 

Distribution: along stream banks and in moist ravines, or 
occasionally in open prairies of Arkansas and Oklahoma. 

рин, OF SPECIMENS: 

aeu : Fort Smith, Bigelow 1853-4 (USN,NYB); near Conway, Faulkner 

A spring 1086, Diemer 1435 (MBG); vicinity of Little Pd May кеб E 

mann (MBG); Little Rock, Gray (GH); ravines, Little Rock, May 2, 1885, 

А 510 (ANSP); creek bottom, June 1885, Little Rock, пем 247 ы, 

Little Rock, May and July 1885, Hasse (NYB); near Little Rock, May 28, 1886, 

Hasse (MBG); vicinity of Fort Tawson, June and July, Leavenworth (NYB); 

Little Rock, May 18, 1884, Letterman (MBG,NY po apt along stream, high- 

y 67/70, outskirts of Little Rock, dye Co., April 27, 1935, Lodewyks 163 

(MB G); prairie, Nuttall (ANSP,TYPE, B); moist бога ground near Hot 

Springs, Garland Co., May 15, 1924, pena ai (MBG); along banks of small 

stream near Mansfield, Sebasti: in Co., May 24, 1931, Palmer 39302 (MBG,NYB, 

e 
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OKLAHOMA: prairies, without definite locality, са 29, 1905, Bebb 21004 

(WU); Limestone Gap, Мау 10, 1887, Butler (MBG,USN) ; low hills, Ouachita 

Nat. For., Talihina, Le Flore € dei 17, 1936, Dade 12700 (NYB); near Fan- 

shawe, т» Flore Со., Мау 5 ‚ Goodman 2552 (MBG); dry field d - Sul- 

phur, Murray Co., May 1 dns глн (MBG). 

43. В. viridis Larisey, sp. nov.“ 

Plant 1 m. or less high, more or less appressed-pubescent 

when young, frequently glabrate in parts at maturity; stem 

occasionally solitary, usually several, slender, firm, lightly 

ribbed, straw-colored to reddish-tan, widely branched, lower 

branches dichotomous, terminal and lateral ones strongly 

geniculate, usually ascending; leaves pale yellow-green, retain- 

ing color in drying, pubescent above and below; lowermost 

trifoliolate, petiolate, petioles 0.3-1 em. long, leaflets oblanceo- 

late to obovate with slightly cuneate base, or elliptic, obtuse, 

retuse or slightly mucronate at apex, 2.5—5 em. long, 1-2.5 em. 

broad, lateral leaflets usually ascending, somewhat smaller 

than the terminal leaflet ; leaves of terminal and lateral genicu- 

late branches bifoliolate or unifoliate, petiolate, petioles 2—5 

mm. long, leaflets frequently unequal in size, broadly elliptic, 

2.5-5 em. long, 1-3 em. broad, as long or twice as long as the 

* Herba 1 m. vel minor alta juventate plus minusve appresse-pubescens maturi- 

tate saepe glabrata. Caules plerumque plures a sane solitarii graciliusculi 

genieulati ple det зас ascendentes. Folia diuturne a stramineo-viridia utrinque 

pubescentia, infer 3-foliolata petiolata, foliolis obovatis vel oblanceolatis vel 

ellipticis apice retusis vel paulo mucronulatis basi paululo cuneatis 2.5-5.0 em 

longis 1.0-2.5 em. latis, lateralibus эйр it foliolo medio paululo minoribus saepis- 

sime p petiolo m. longo, superiora saepe 2-foliolata petiolata, 

petiolis 2-5 mm. longis saepissime н foliolata subsessilia vel brevissime petiolata 

late elliptiea 2. РР em. longa 1—3 em. lata internodia aequantia vel 2-plo — 

tia; stipulis subulatis minutis saepissime caducis vel haud manifestis; racemi nu 

merosi compacti erecti paulo flexuosi contorti, terminali 2-3 dm. longi, sete 

saepe 1.5-2.5 dm. longi. Flor res numerosi sat regulariter positi vel haud raro 

e£ е erassiusculis 3-5 (raro 10) mm. longis, bracteis lanceo- 

1 vel sub eis 3-5 mm. longis caducis; calycis tubo 4-7 mm. longo, labro 

superiore 4 7 70 paululo “© sed vix lobato, labri inferiori lobis deltoideis vel 

lanceolatis acuminatis tubum са. dimido aequantibus. Corolla saturate flava, 

exillo orbieulari-reniforme 1.0—1.5 em. longo 1 em. lato reflexo, alis earinaque 1.5— 

2.0 em. longis. Legumen ee vel late oblongoideum 1.2-2.0 em. longum, 

1.4-1.6 em. latum abrupte sed longe (10-13 mm.) rostratum pn lignosum 

fulvum, stipite 5-6 mm. longo calycem eireumseissilem vix super 
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internodes, ascending; stipules subulate, minute, usually ca- 
ducous, or lacking altogether; racemes numerous, compact, 
erect, slightly flexuous, axis twisted, the terminal 2-3 dm. long, 
the lateral usually only 1.5-2.5 dm. in length; flowers numerous, 
evenly spaced or occasionally subverticillate, pedicels stout, 
3—5 (rarely 10) mm. long; floral bracts lanceolate to setaceous, 
3—5 mm. in length, "s oni: calyx-tube 4—7 mm. deep, upper 
lip ovate, slightly cleft but lobes rarely separating, lobes of 
lower lip deltoid to lanceolate, acuminate, at least one-half the 
length of the tube; corolla deep yellow, standard orbicular, 
reniform, 1 em. broad, 1-1.5 em. high, reflexed, wings and keel 
1.5-2 em. long; pod ligneous, pericarp 1-2 mm. thick, glabrous, 
reddish-tan, subglobose, re broader than long, 1.22 
em. long, 1.4—1.6 em. broad, stipe 5-6 mm. long , barely exceed- 
ing the calyx which becomes circumsceissile at ths base, abruptly 
but long-beaked, beak 1-1.3 em. long. 

Hybridizes with B. leucantha in Louisiana and Texas, and 
B. leucophaea var. glabrescens in Louisiana and Texas. 

Distribution: Louisiana, Arkansas, Oklahoma and south to 
Texas; introduced along railroads in Missouri. 

195 OF SPECIMENS: 
LOUISIANA: prairie west of Crowley, Acadia Parish, July 16, 1935, Brown 5809 

(LU); prairie north of Crowley, Acadia Parish, April 26, 1936, Brown 6273 (LU); 
515 dei RR. da mi. north of а Acadia Parish, April 27, 1986, Brown 6293 

. of Crowley, Acadia Parish, April 7, 1936, Harper 3475 (MBG,USN,GH, 
NSP); prairies, Opelousas, April 1880, Langlois (NYB,PM); prairies, Alaka- 

pus, May 27, 1883, Langlois 11 (NYB); plains around Abbeville, May 28, 1883, 
Langlois (FM D: 

MissoURI: Frisco RR., Tyson Station, St. bos uis Co., 1900, Barnes (MBG); 
Friseo RR. 100 yards east of Allenton, May 25, 1896, Pienso an (MBG); Allen- 
ton May 1897, Letterman (MBG); near E on Frisco track, May 12, 1912, 
Letterman (MBG); cleared lands along Frisco RR., near Wynne Junction, p 
Co., June 5, 1926, Palmer 30463 (M BG); swales, 3 lands along RR. 
Sel A, Berry Co., June 3, 1926, Palmer 30474 (MBG); Springfield, June 1907, 
Standley (USN). 
Anas: nd 1837, collector unknown (WU). 
OKLAH : lowlands, prairie, Wichita Mtns., April 18, 1928, Barkley (UD); 

without е locality, 1877, Butler (MBG); a ridge pastures, Davis, Murray 
Co., April 4 and 24, 1936, Demaree 12275 (UT,USN); prairie, Arbuckle Mtns., 
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April 1908, Gage (UO); prairies, northwest of Hugo, May 12, 1930, Sears 1332 

(UO); prairies, common in sandy soil near Colbert’s Station, June 17, 1891, Shel- 

don 17 (UM,USN). 

TEXAS: along RR. 2 mi. east of Pine Island, Jefferson Co., April 20, 1936, An- 

erson ric 

abundant on ‚ low flat coast N Orange, April 17, 1899, Bray (USN,UT); 

Genoa, Harris Co., Mar. 19, 1938, Chandler 2684-A (MBG); Houston, Mar. 20, 

Ms. "Chandler 2684- B (MBG); near Turning Basin, Mac e Co., April 14, 1934, 

Cory 8131 (GH); 14 mi. southwest of Orange, Cow Bayou, Orange Co., May 15, 

1937, Cory 22321 $ 22322 (MBG); 2% mi. north of Paris, Lamar Co., Мау 21, 

1937, Cory 23114 (MBG); Rio Brazos, 1833, Drummond 2 prairies north of 

Houston, Harris Co., April 20, 1899, pital (MBG); dry hills north of Long- 

— Gregg Co., liis 7, 1899, Eggert (MBG); 5 April 13, 1900, Eggert 

(MBG); Houston, April 5, e Fisher p (USN); Houston, April 21, 1914, 

Fisher (WU); Houston, Mar. 1938, Fisher Nis (FM); wet 7 igi Houston, 

Mar. 20, 1872, Hall 160 nd, ТУРЕ, USN,GH,NYB,FM,coTYPES); no definite 

loeality, — (MBG); near Houston, April 1839, ен Ы (MBG) ; 

Houston, Mar. , Lindheimer (GH); Leonard, Collin Co., May 1, 1886, Merrill 

(NYB); RE phe 16, 1896, Milligan 9515 (WU); no definite locality, 1889, 

Neally 69 (USN,NYB); no definite locality, May 1883, pend 23809 (WU); 

Columbia, Brazoria Co., Mar. 29, 1914, Palmer 5046 (MBG, ,FM); prairies, 

Ganado, Jackson Co., Mar. 10, 1916, Pain er 9228 (MBG, n. prairies near 

Texarkana, Bowie Co., April 23, 1923, Palmer 22436 (MBG,GH); along RR. 

Eads Station, Amith Co., April 23, 1901, 5 2655 (MBG); * 

ME 25, 1903, Reverchon (MBG); 10 mi. south of Angleton, Brazoria Co., June 

1937, Reed 27556 (258) (MBG); sandy prairie, Beaumont, April 23, 1903, 

ні 3738 (MBG); Dallas, June 26, 1903, Reverchon (MBG); prairies, 

Paris, April 10, 1904, Reverchon 4294 (MBG,GH); near Houston, May 6, 1899, 

Rose 4191 (USN,NYB,FM); Cleveland-Dayton, April 19, 1930, Tharp (UT); 

Chambers Co., April 7-10, 1936, Tharp (UT); El Campo, June 1923, Tharp 2314 

(UT): — mn 21, 1933, Tharp (UT); gravelly hill aeross Мо. Рас. RR. 

at 24th St., , Mar . 31, 1933, Tharp (UT); Walker Co., 1920, Warner 13 

(USN); no MN Wel y rig ht (GH). 

44. x B. fragilis Larisey, hyb. nov.“! 

- B. viridis x leucantha. 

Plant about 1 m. high, minutely pubescent to glabrate 

throughout, blackening slightly in drying; stem slender, firm, 

or oceasionally fairly stout, delicate, ribbed, reddish, some- 

what glaucous, widely branched, branches ascending-spread- 

ing; leaves dark green, blackening slightly, usually compound, 

occasionally simple through fusion, irregularly lobed, peti- 

“Inter viridem et leucantham media; herba usque ad 1 m. alta; folia plerumque 

composita interdum simplicia irregulariter lobata, foliolis кдын vel obova- 

tis cuneatis apice rotundatis plerumque apiculatis raro retusis; corolla flava. 
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olate, petioles 3-6 mm. long, leaflets usually glabrate at ma- 

turity, delicate, midvein prominent, not otherwise reticulate, 

margins revolute, oblanceolate to obovate, cuneate, rounded at 

apex, frequently apiculate, rarely retuse, 2.5-3.5 em. long, 1.5 

еш. broad; stipules minute, lanceolate to setaceous, 1-3 mm. 

long, usually caducous, occasionally persistent; racemes 1-2 

dm. long, slightly flexuous; flowers subverticillate ; floral bracts 

lanceolate to setaceous, 4 mm. long, caducous ; pedicels 4—6 mm. 

long, fairly stout; calyx-tube black, 8-9 mm. deep, 6-7 mm. 

wide, upper lip entire or minutely cleft, lobes not usually sep- 

arating, lobes of the lower lip broadly acute separated by a 

wide sinus, 2-2.5 mm. long; corolla yellow, blackening, stand- 

ard emarginate, 1.5-1.7 em. high, 1.4-1.5 еш. broad, wings and 

keel 2 em. long; ovary black, glabrous, oblong, stipe equalling 

the length of the calyx, style 11-12 mm. long; mature pod im- 

perfectly known, but ligneous. 

Distribution: eastern Louisiana and Texas. 

CITATION OF SPECIMENS: 

LouisiANA: along RR. 2 mi. east of Pine Island, Jefferson Co., April 20, 1936, 
Anderson $ Hubricht (MBG,TYPE). 

TEXAS: Nome, April 7, i Do 3882 (FM). 

45. x B. sulphurea Engelm. in Bot. Gaz. 3: 65. 1878; Canby 
in Bot. Gaz. 4: 132. 1879; Small, Fl. Southeast. U. S. 599, ed. 1. 

1908, and ed. 2, 599. 1913. 

= B. sphaerocarpa x leucantha. 

Plant at least 1 m. high, minutely pubescent or glabrate 
throughout, blackening in drying; stem solitary, fairly stout, 

delicate, ribbed, branches arising alternately from main stem, 
subdichotomous, spreading; leaves dark green, compound, 
petiolate, petioles 2-7 mm. long, young leaflets Pune along 
margins and midvein, virtually glabrous at maturity, firm, mid- 
vein prominent on lower surface but otherwise not оа 
broadly oblanceolate to obovate, slightly cuneate toward base, 
rounded, obtuse, slightly retuse, occasionally apiculate, 3.5- 
5 em. long, 1.5-2.3 em. broad, lateral leaflets converging, some- 
what smaller than the primary leaflet; stipules lanceolate, 8- 
10 mm. long, persistent ; racemes 1 dm. or less, flexuous, flowers 
subverticillate, floral bracts unknown, caducous ; pedicels some- 
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what stout, 2-4 mm. long; calyx-tube black, 7-8 mm. deep, 6-7 

mm. wide, upper lip entire, truncate, or slightly emarginate, 

lobes of the lower lip deltoid, 3 mm. deep; flowers dull yellow, 

standard 1.5-1.7 em. high, 1.4-1.5 em. broad, wings and keel 

2-2.2 em. long; ovary black, glabrous, glaucous, oblong-ovoid, 

stipe equalling the length of the calyx, beak 1-1.2 em. long, 

slightly recurved; mature pod imperfectly known, but ligneous. 

Distribution: prairies, Oklahoma. 

CITATION OF SPECIMENS: 

OKLAHOMA: rare, prairies, Tabaksi Co., Indian Territory,’’ fl. May, Butler 

(MBG,TYPE); prairies 10 mi. north of Limestone Gap, May 22, 1877, Butler (MBG, 

NYB,FM); Kiowa, between Arkansas and Red rivers, May 22, 1877, Butler (GH). 

46. B. australis (L.) R. Br. in Ait. Hort. Kew., ed. 2, 3: 6. 

1811; Ell. Sketch Bot. S. Car. & Ga. 1: 468. 1821; DC. Prodr. 2: 

100. 1825; Maund, Bot. Gard. 6: 567. 1835-6; Torr. & Gray, 

Fl. N. Am. 1: 385. 1840; Ralph, Те. Carpolog. 44, pl. 40. 1849; 

Chapman, Fl. South. U. S., ed. 1, 112. 1860, ed. 2, 112. 1889, and 

ed. 3, 121. 1897 ; Step, Fav. Fl. 1: 130, pl. 64. 1896; Britton & 

Brown, Illust. Fl. North. U. S. ed. 1, 2: 265, fig. 2049. 1897, in 

part, and ed. 2, 2: 344, fig. 2453. 1913, in part; Small, Fl. 

Southeast. U. S., ed. 1, 601. 1903, and ed. 2, 601. 1913; Sedg- 

wick & Cameron, Gard. Month by Month, 144. 1907. Illust.; 

Gray, New Man. Bot., ed. 7, 506. 1908; Keeler, Gard. ЕІ. 241. 

1910. Illust.; Mathews, Field Book Am. Wild Fl. 209. 1912. 

Illust.; Small, Man. Southeast. Fl. 678. 1933. 

B. exaltata Sweet, Br. Fl. Gard. 1: pl. 97. 1825; Jour. Hort. 

III, 34: 511. 1897. Illust. 

В. versicolor Lodd. Bot. Cab. 12: pl. 1144. 1826. 

B. confusa Sweet ex G. Don, Gen. Syst. [Hort. Brit.], ed. 2, 

123. 1830. 

B. caerulea Michx. in Eaton & Wright, Man. №. Am. Bot., ed. 

8, 154. 1840. 

Sophora caerulea 'Trew, Pl. Rar. 6, pl. 14. 1719. 

Sophora australis L. Syst. Veg., ed. 14, 391. 1784; Ait. 

Hort. Kew. 2: 45. 1789; Sims in Curt. Bot. Mag. I, 15: 509. 

1801. 

Podalyria australis Willd. in L. Sp. Pl., ed. 4, 2: 503. 1799; 

Vent. Dese. Fl. Nouv. Jard. Cels. 56, pl. 56. 1800. 
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Ripasia cerulea Raf. New Fl. №. Am. 2: 48. 1836 [1837]. 

Plant 1.5 m. high, glabrous throughout, more or less glau- 

cous; stem stout, furrowed, erect, simply branched, branches 

usually ascending, lateral ones occasionally spreading or 
drooping; leaves petiolate, petioles semiamplexicaul, chan- 
neled, 0.5-1.2 сш. long, leaflets somewhat delicate, subsessile 

to shortly petiolate, obovate to obovate-lanceolate, cuneate, 

slightly attenuate to obtuse, rarely retuse at the apex, 4-8 cm. 

long, 1.5-3 em. broad; stipules lanceolate or ovate-lanceolate, 
acuminate, 0.7—1.5 em. long, usually persistent; racemes loose, 
terminal, erect, flexuous, 2-5 ст. long; flowers distantly seat- 
tered, solitary or subverticillate; bracts ovate-lanceolate, 1— 
1.2 em. long, caducous ; pedicels slender, 0.7—1.2 em. long; calyx- 

tube 0.9—1 em. deep, 5-7 mm. broad, upper lip barely cleft, lobes 

of the lower lip deltoid, acute, 2.5-3 mm. deep; corolla dull vio- 

let to deep blue, inner petals frequently lighter, standard 

deeply emarginate, sometimes auriculate, laterally reflexed, 

2.2 em. long, wings and keel 2.5 em. long ; mature pod grayish- to 

brownish-black, oblong-elliptic, firm, slightly inflated, wrin- 

kled, 3.5—4 em. long, 1-1.5 em. broad, mucronate, short-stipi- 

tate, stipe not exceeding the calyx. 

Distribution : rocky soil, clay or sand along river banks, Ver- 
mont to North Carolina, west to southern Indiana and Ten- 

nessee. 

CITATION OF SPECIMENS: 

VERMONT: Westminster, Sept. 29, 1901, Blanchard (GH); Royalton, July 18, 

1891, Eggleston 2565 (GH,NYB,UM); established on bank of White River, Royal- 

ton, June 25, 1902, Eggleston 2847 (GH,NYB) ; by White River, Royalton, June 12, 

1900, Wild (GH). 
PENNSYLVANIA: on sand bars along Allegheny River below Aspinwall, Allegheny 

Co., June 6, 1933, Bright 8820 (UM); Brownsville, Fayette Co., Aug. 16, 1868, 
Garber 5 abundant, Clarion River, 1845, Henderson (ANSP); 
ыч Co., e 14, 1869, Knife (USN,NYB); sandy shores, Allegheny River 

1. above не Shafer 615 (GH); Allegheny River bank at mouth of Bear 
Pa ем Со., June 8, 1884, 89 M). 

MARYLAND: кашы river bank, High Island, May 19, 1895, Kearney (OU); 
rocky im Chain Bridge, June 17, 1924, — 12082 pn ); rocky E 
Potomac, Montgomery Co., June 6, 1881, Smith (USN); Chain Bridge, Oct. 
Tidestrom (ND 

DisTRICT OF COLUMBIA: vicinity of Washington, Sept. 20, 1873, Chickering 
(ND); vieinity of Washington, May 30, 1874, Chickering (NYB); along Potomae 
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River near Glen Echo Junction, Aug. 30, 1905, House 1484 (MBG); near Wash- 

ington, 1884, McCarthy 53 (UN); moist grounds, banks of the Potomac, ipd 

ton, May 22, 1877, Morong (MBG,NYB); Potomac Flats near Chain Bridge, W 

ington, July 14, 1895, Pollard 501 (NYB); near Chain Bridge along Mab 

River, above Washington, July 4, 1912, Russell (UM); rocky flats of Potomac, 

May 9, June 27, 1896, Steele (DU, UM); vicinity of Washington, May 25, Sept. 21, 

1879, Ward (MBG); Little Falls of Potomae, May 30, 1909, Williamson (ANSP 

ViRGINIA: James River south of Natural Bridge Station, May 30, 1909, Вонгом 

(NYB,GH); Harper's Ferry, June 1872, Canby (ANSP); Harper's Ferry, May 

21, 1911, Greene (ND); bank of ibi ic River, Page Co., May 23, 1900, Miller 

(USN); Carter's Ferry, Draper 's Valley, Pulaski Co., June 4, 1871, Shriver (GH). 

Моктн CAROLINA: Willardville, Ashe (NYB); wall grounds between Watts 

and Dollar Streets, Durham, Durham Co., May 8, 1938, Blomquist 10253 (UNC); 

no definite loeality, May 1884, 1 WU). 

HIO: gravel beaches of Little Miami, Terrace Park, Sept. 20, 1910, Braun 

(LB); gravel beaches of Little dan Terrace Park, May 25, 1911, Braun (LB); 

Monroe Co., 1892, Herzer (OU) ; Olive Twp., Meigs Co., May 30, 1936, Jones (NYB, 

OU); Pomnetey, Meigs Co., Aug. 26, 1895, Kellerman (OU); river bank near Cin- 

einnati, June, Lea 10-1 (ANSP); E Ше, May 25, 1878, Mertz (NYB); 

Fernbank on banks of river near North Bend, Short (ANSP); Cincinnati, Hamil- 

ton Co., July 1879, Spurlock (OU); Leroy, Lake Co., Tyler (OU); near Painesville, 

June 5, 1888, Werner (UM). 

West VIRGINIA: near mouth of Blue Stone River, Summers Co., July 16, 1930, 

Berkley 1116 (MBG); near Wheeling, May 25, 1878, Mertz (GH); shores of Ohio 

River, Wheeling, May 31, July 28, 1879, Mertz (USN,ANSP) ; near mouth of Blue 

Stone River, Summers Co., July 16, 1929, W. U. U. Bot. Exp. (GH); vicinity of 

Thurmond, June 22, 1903, Biltmore 136c M). 

INDIANA: along river bank 3 mi. east of Madison, May 25, 1936, Banta 10877 

BG); hard elay, rocky soil, slope of bank of Ohio River 4 mi, east of Madison, 

iad Co., Sept. 23, 1919, Deam 30,167 (CD); rare on low rocky bank of the 

Ohio River at Chas, Dean’s Landing, Jefferson Co., June 19, 1923, Deam 38,901 

(CD); frequent on stony ledges of slope of bank of the Ohio River about 2 mi 

east of North, Switzerland Co., May 29, 1930, Deam 48,558 (CD); rocky slope of 

the bank of the Ohio River 2 mi. north of Derby, Perry Co., Deam 51,592 (СЮ); 

rare along the N. Y. Cent. tracks in Lake Co., near the Porter Co, line, June 9, 1935, 

Hull (CD); sandy shore, Ohio River, Marble Hill, Jefferson Co., June 19, 1923, 

Pennell 11780 (ANSP); low wet ground along the Ohio River 3 mi. east of 

€— May 16, 1925, Weatherwaa 3205 

KENTUCKY: river bank, South Fork, санла Rd., MT Co., June 18, 

1935, ая (LB); Ohio River bank near Warsaw, Gallat n Co., June 1, 1936, 

Braun (LB); no definite locality, 3 (МУВ); Shelbyville, pue (GH); 

banks of the Ohio River, coll. of 1860, Short (MBG,ANSP); rocky banks 8 m 

northeast of Elizabethtown, 5 8 Sept. 6, 1927, Wherry & Аоте 18650 

(ANSP). 
TENNESSEE: Orehard Knob near Chattanooga, May 4, 1902, Canby 25 (GH); 

La Vergne, June 1885, Gattinger (USN) ; river bank, Clinch River near Kyles Ford, 

Haneoek Co., July 27, 1935, Underwood § Sharp 3050 (CD). 
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47. B. minor Lehm. Ind. Semin. Hort. Hamb. 16. 1827; in 
Linnaea 3: Litt. 119. 1828; in Nov. Act. Nat. Cur. (Leop. Carol. 
Deutsch. Akad. Naturforsch. Nova Acta) 14: 803. 1828 [1829]; 
Larisey in Am. Jour. Bot. 26: 538-39. 1939. 

B. australis (L.) В. Br. var. В, Torr. & Gray, Fl. N. Am. 1: 
385. 1840. 

B. texana Buckl. in Proc. Acad. Nat. Sei. Phila. 18: 452. 1861; 

Ibid. 14: 163. 1862. 

B. vespertina Small ex Rydb. Fl. Prairies & Plains Central 
N. Am. 456. 1932. 

B. australis (L.) R. Br. var. minor Fernald in Rhodora 39: 
312. 1937. 

Plant 6-12 dm. high, glabrous throughout, more or less glau- 

cous; stem slender, firm, lightly ribbed, geniculate, widely 
diehotomously branched; leaves subsessile to short-petiolate, 
petioles 2-4 mm. long, leaflets firm, retieulate, obovate to obo- 
vate-euneate, occasionally elliptie, apiculate, rarely obtuse or 
retuse, 2-8.4 em. long, 0.5-1 em. broad; stipules lanceolate to 
setaceous, 3-9 mm. long, persistent or caducous; racemes ter- 
minal, erect, compact, not usually flexuous, 1-2.5 dm. (rarely 
3.5 dm.) long; flowers usually evenly spaced, sometimes sub- 
verticillate but very closely arranged; floral bracts cordate- to 

ovate-laneeolate, 7-9 mm. long, caducous; pedicels stout, 5—7 
mm. long; ealyx-tube 9-10 mm. deep, 6-8 mm. broad, upper lip 

subconnate, lobes of lower lip usually ovate, sometimes acute, 

2—3 mm. long; corolla dull violet to deep blue, inner petals 

lighter, frequently tinged with yellow, standard emarginate, 

laterally reflexed, 2.5 ст. long, wings and keel 2.7-3 em. long; 
mature pod oblong, brownish-black, ligneous but brittle, much 

inflated, not wrinkled, 3—6 em. long, 1.5-2.5 em. broad, tapering 
gradually into a short beak, long-stipitate, stipe twice as long 

as the calyx. 

Hybridizes with B. leucophaea т Missouri, Kansas and Okla- 

homa. 

Distribution: dry hills, limestone glades and prairies, Mis- 

souri and Kansas, southwest to Texas; introduced along rail- 
roads in Nebraska. 
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CITATION OF SPECIMENS: 

Missouri: center of чыў EN Ledge Ridge, Mo. Bot. Gard. Arboretum, Gray 

Summit, Franklin Co., May 1937, Anderson (MBG); St. Genevieve Co., May 7, 

1939, Anderson (MBG); insti, introdueed, Courtney, Jackson Co., May 13, 

1896, Bush 325 (MBG); common in barrens, Eagle Rock, June 2, 18 897, Bush 27 

(MBG); common on p Webb City, May 12, 1902, Bush 1585 (MBG); 

prairies, Lake City, Мау 20, 1921, Bush 9358-4 (MBG); rocky glades, Reed's 

Spring, April 30, 1936, Ae 15346 (MBG); barrens, Baxter, May 27, 1936, Bush 

15565 (MBG); glades, Gray Summit, May 1, 1938, Cutler (MBG); Jefferson Co., 

June 23, 1891, Eggert (MBG); dry hills north of DeKalb, Jefferson Co., June 24, 

1891, Eggert (MBG); dry hills north of Victoria, Jefferson Co., July 7, 1891, Eg- 

gert (MBG); Hematite, Jefferson Co., July 7, 1891, Eggert (MBG,NYB); rocky 

open places, Jefferson Co., May 22, 1892 (June 23, 1891), Eggert (GH); dry hills, 

St. Francois Co., June 10 (July 3), 1892, Eggert (GH); Victoria, Jefferson Co., 

May 21, 1893, ‘Ener (MBG,NYB); Victoria, May 11, 1896, Eggert (MBG, 

); dry rocky hills north of De Soto, June 27, 1898, Eggert (MBG); glades, 

De Soto, Jefferson Co., Ham (NYB); Jefferson Co., May 28, 1887, Hasse (MBG) ; 

Victoria, Jefferson Co., July 8, 1890, Hitchcock (MBG); Dittmer, Jefferson Co., 

Let 

NYB 3 

1911, Letterman (NYB); uncommon, introduced along RR., Sheffield, Jackson Co., 

May 23, 1896, Mackenzie 844 (MBG); rare, Santa Fe RR. near Rock Creek, May 23, 

t Mackenzie (NYB); open limestone slopes of Bald Joe,“ Stone Co., April 30, 

, Palmer 24622 (MBG); rocky slopes, bald knobs, along Mo.-Ark. state line 

near Жар Rock, Barry Co. April 30, 1926, Palmer 29851 (MBG); limestone 

glades 4 mi. north of Bloomsdale, St. Genevieve Co., June 12, 1930, Steyermark 1482 

(MBG) ; limestone glade in upland woods near Pomme de Terre River, 1% mi. west 

of Doran Spring, 4 mi. south of Hermitage, Hickory Co., July 12, 1934, Steyermark 

18380 (MBG); natural prairie between Caplinger Mills and Stockton, about 3 mi. 

north of Stockton, Cedar Co., July 13, 1934, Steyermark 13422 (MBG); rocky 

upland prairie glade 5 mi. north of Warsaw, Benton Co., May 24, 1936, Steyermark 

around Buzzard’s Roost, 2 mi. northeast of Rondo, Polk Co., Aug. 1, 1937, не. 

mark 24100 (MBG) ; vinden of Jefferson Co., May 24, 1885, Wislcenu 96 (MBG). 

ARKANSAS: open LP Carroll Co., May 9, 1936, Bush 15375 (МВС); Beaver, 

April 21, 1929, Davis (WU); Eureka Springs, April 30, — Kellogg (MBG); 

no definite locality, Noten (ANSP); common, dolomite hills, Carroll Co., April 20, 

1929, Palm 6507 (USN); клу rocky hillsides, Eureka Springs, Carroll e. May 10, 

914, Palmer 5523 (MBG); in Ead situations, Pitcher (ANSP); Eureka 

Springs, April 19, 1899, Trelease (MBG). 

RASKA: probably Jefferson Co., Knight (UN); apparently very rare, RR. 

south of Pioneer Park near Lineoln, Laneaster Co., May 15, 1934, Sperry (UN). 

Kansas: Geuda, Sumner Co., May 5, 1886, Bassler (UM); Калый, Ellsworth 

Co., summer of 1898, Becker (KA); prairies, Lindsborg, May 1887, Bodin (UM) ; 

hillside not far from Lake City, Barber Co., May 2, 1936, Bondy 396 (MBG); on 

high prairie, Greenwood Co., May 8, 1879, Broadhead (MBG); Strong City, Chase 

Co., May 7, x Carleton (KA); Washington Co., July 24, 1897, Clothier & Whit- 

ford (KA); Labette Co., Aug. 18, 1897, Clothier ꝙ Whitford (KA); Elk Co., Aug. 

20 & 21, ME ‘Clothier $ Whitford (KA); Cowley Co., Aug. 22, 1897, Clothier $ 
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Че № 5 Sedgwick Co., Aug. 24, 1897, Clothier $ Whitford (KA); Wood- 

оп Co., Aug. 29, 1897, Clothier 4. Whitford (KA); SS Edwards Co., May 
1988, Finch 23 E. Cloud Co., 1930, Fraser 328 (KA); herb in the sand 
dunes of Medora, Reno Co., May 14, 1932, Gates 1 (KA); herb in the prairie 
at northwest corner of Wingfield Twp., Oct. 3, 1935, Gates 18643 (MBG) ; Ft. Riley, 
Мау 16, 1892, Gayle 461 (NYB); Wilson Co., May 5, 1896, Haller (KA); widely 
distributed southeast of Salina, Saline Co. uem 24, 1930, Hancin 178 (KA); 
Manhattan, May 10, 1883, Tig ginbotham. (KA); Fairehild, Hitchcock (KA); 

hite Water, Butler Co. July 1892, Hitchcock (KA); Concordia, Cloud Co., 
June 17, 1897, Hitchcock (KA); Clay Co., July 1895, Hitchcock (KA); Lincoln 
Co., July 1895, Hitchcock (KA); Ottawa Co., July ae Hitchcock (КА); Barton 
Co., Aug. 1895, Hitchcock (KA); Morris Co., Aug. 1895, Hitchcock (KA); Rice 
Co., Aug. 1895, 1 (KA); Franklin Co., te 1896, Hitchcock (KA); 
НЕ Эра Co., July 1896, Hitchcock (KA); Pratt Со. , Aug. 1896, Hitchcock (КА); 
Harper Co., Aug. 1896, Hitchcock (KA); Edwards Co., Sept. 1, 1897, г 
(КА); Stafford Co., Sept. 1, 1897, Hitchcock (KA); Маай, April 26, 1891, 
Jackson (МУВ); ее southeast of Monmouth, Cherokee Co., May i, 1930, 
Jacobs 18 (KA); Manhattan, May 17, 1887, Kellerman (KA); Manhattan, Riley 
Co., May 28, 1889, Kellerman (MBG yr Stern ee Co., Aug. 20, 1896, 3 (КА); 
dry prairie west of Wabaunsee, Wabaunsee Co. Мау 9, 1927, Maus 18 (KA); near 
Altamont, Labette Со., May 11, 1924, Nelson (KA); prairie, md Co., Sept. 18, 
1895, Norton (MBG,NYB,KA,NMO); south of Smith Hill, June 1867, Parry 
(MBG); common at Salina, June 1, 1867, Parry (MBG); no S E loeality, Oct. 
1934, Pennell 19329 (MBG); Wichita, May 1903, Poole ?5 (GH); p 2 
South Haven, along the road, 4 mi. east of town, July 4, 1929, Rydberg ꝙ Imler 
(NYB); vicinity of Coldwater, camp ground, July 6, 1929, Rydberg $ Imler is 
(NYB); Emporia, May 13, 1890, Tyler (MBG); Wichita, Sedgwick Co., May 1929, 
Wellman (WU); Cowley Co., April 1898, White (MBG); open knolls 5 mi, те 
of Manhattan, Riley Со., May 16, 1935, Williams 4 Williams 2110 (MBG); prairies 
near Pleasant Valley Crake 150 mi. southwest of Independence, May 28, 1846, 
Wislizenus 5 

KLAH : dry open places 25 mi. east of Norman, April 29, 1927, Babb 120 
(UO); Woodward. Aug. 29, 1892, Bailey (GH); dry ia 4 mi. east of hae 
April 30, 1928, Barkley (UO); open prairie 2 mi. southwest of Nor , Jun 
1928, Berry 45 (UO); Huntsville, Kingfisher Co. "April 28, ты ан Е. 

; Lincoln Co., May 6, p 1 (өн); Huntsville, Kingfisher Co. 
May 20, 1896, Blankinship (МВС); Catoosa, May 8, 1895, Bush 910 
(MBG,NYB,ND,UM); without Ee. но, eL p 1877, 2 4 (MBG 
Arbuckle Мба. above Turner Falls, Davis, Murray Co., April 24, 1936, Demaree 
12282 (UT); prairie north of Woodward, Woodward Co., EI 5, 1901, Eggert 
МВС); Cherokees, June 1835, Engelmann 179 (MBG); dry waste land or native 

Mtns., April 27, 1935, Goodman 2456 (MBG); breaks of Canadian River at Pack 
Saddle Bridge, Ellis Co., May 26, 1935, D 2583 (MBG); rich soil east of 
Norman, May 4, 1930, Gowan 68 (UO); prairies 2% mi. north of + em May 8, 
1930, Gowan ( 00); ; grassy creek valley near Mannsville, J . 80 Co., May 5, 1916 
Griffith 3493 (MBG, GH); Norman, Мау 5, 1917, Jeffs (UO); prairie northeas 
of Oklahoma City, April 29, 1928, Johnston (UO); Fort EI Kimball с. $ 
west of Alva, June 1, 1931, McKelvey 2496 (GH); west of Tulsa, June 2, 1931, 

t 
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McKelvey 2513 (GH); Platt Nat. Park, top of Bromide Mtn., April 5, 1935, Mer- 

rill 80 (NYB); Stillwater, May 1, 1897, Myers (OAM); in open places near Sul- 

phur, June 15, 1930, Ruth 1616 (USN); grassy side of Red Butte near Cora, Woods 

Co., Мау 21, 1913, Stevens 545 (GH,UM); prairie near Alva, Woods Co., May 22, 

1915, Stevens 547% (MBG,GH,NYB,UM); in open dry woods near Miami, Ot- 

tawa Co., Aug. 26, 1913, Stevens 2291 (GH,NYB). 

TEXAS: northern Texas, May, Buckley (ANSP,TvPE of B. terana Buekl.) ; near 

3 April № 1904, Freeman (MBG); Lipscomb, July 1, 1903, Howell 6 

(USN); 7 mi. east of McLean, Wheeler Co., Hubricht, Коой, Heinze В1451 

(MBG); Leon bs 2 Co., May 1, 1886, Em (NYB); Bonheur, April 25, 

1896, Milligan 9516 (WU); Grayson Co., April 10, 1933, Polson (UT); limestone 

bluff, Dallas, 1880, Reverchon 183 (MBG) ; уай; Sherman, April 22, 1904, 

Reverchon 4293 (MBG,GH,NYB); waste places, vicinity of Dallas, April 27, 1929, 

Stephenson 168 (UT) 

CULTIVATED SPECIMENS: ex Hort. НашЪ. ‘‘A.’’ 1827, Lehmann (GH,TYPE). 

48. В. minor Lehm. var. aberrans Larisey, var. nov.*? 

As the species except: branches usually subdichotomous- 

ascending rather than dichotomous-spreading-drooping ; leaf- 

lets obovate-oblanceolate; racemes occasionally intercalary, 

flowers frequently somewhat smaller; occurs out of natural 

range. 

Distribution: dry open ground or hills, central North Caro- 

lina southwest to northwestern Georgia and adjacent Tennes- 

see. 

CITATION OF SPECIMENS: 

NoRTH CAROLINA: Stokes Co., June 1896, Ashe (MBG,OU); open dry ground, 

Durham, Durham Co., May 27, 1930, Blomquist (DU); upper New Hope Creek, 

Duke Forest, Orange Co., May 8, 1933, Lynn (DU); Durham, Durham Co., May 

1917, Wolfe (DU). 
EORGIA: sandy roadside 8.5 mi. Е of Chickamauga, Walker Со., April 24, 

1938, Pyron $ McVaugh 2690 (MBG, 

TENNESSEE: hills above eee uo 25, 1876, Engelmann (MBG); Chat- 

tanooga, June 11, 1883, James (OU). 

49. x B. bicolor Greenman & Larisey in Am. Jour. Bot. 26. 

539. 1939 

= В. minor x leucophaea. 

Plant less than 1 т. high, tawny-pubescent in parts, blacken- 

ing slightly in drying; stem somewhat stout, heavily ribbed, 

finely pubescent to glabrate, somewhat glaucous, simple below, 

“Ab specie differt ramis plerumque subdichotomo-aseendentibus haud diehotome 

patulo-nutantibus; foliolis obovato-oblaneeolatis; racemis subinde interealatis; 

floribus fiequétiter paulo minoribus. 
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subdichotomously branched and divaricately spreading above; 

leaves subsessile to short-petiolate, petioles 2-4 mm. long; leaf- 

lets spatulate-oblanceolate to narrowly obovate, 1.5-5.5 em. 

long, 0.5-1 ст. broad, glabrous or sparingly pubescent toward 

the base and along the midrib and margins; stipules triangular- 

to ovate-lanceolate, 0.5-2 ст. long, usually persistent; racemes 

axillary, 1-3.5 dm. long, frequently flexuous, not usually se- 

eund ; floral bracts ovate- to lanceolate-acuminate, 0.9-1.7 em. 

long, usually persistent, occasionally caducous; pedicels stout, 

0.5-2 ст. long, glabrate; calyx-tube 1 ст. deep, upper lip en- 

tire, ovate, or slightly emarginate, lobes of the lower lip del- 

toid, 3-3.5 mm. long; corolla bieolorous, standard purple, 2- 

2.2 ст. high, 1.8-2 ст. broad, wings and keel cream or yellow, 
2-2.4 em. long; ovary densely pubescent, mature pod oblongoid, 

barely inflated, somewhat distorted, narrowed at both ends, 

tapering gradually into a long stipe and persistent style, body 

2.5-3.5 em. long, 0.8-1.2 em. broad, strongly reticulate, some- 
what strigillose. 

Distribution: prairies, southwestern Missouri, Kansas, and 

Oklahoma. 

CITATION OF SPECIMENS 

Missouri: glades, Dittmer, Jefferson Co., May 4, "e Need 16216 (MBG); 

frequent on upland prairies, Webb City, Jasper Co., May 4, 1902, Palmer 127 (MBG, 

TYPE); roeky upland prairies near Webb City, iiid Co. May 10, 1931, Palmer 

39282 (MBG,G B). 
KANSAS: rich, black soil, stony prairie land 1 mi. southwest of Pis ie Riley Co., 

May 7, Bayliss (KA); on hills west of Poor House, April 13, Dolby (KA); about 

2% 7 southwest of Iron Mound, Saline Со., May 3, 1930, Hancin Ө» (КА); : hill 

top near Manhattan, Riley Co., May 21, 1920, Herr 9 (KA); Manhattan, Riley Co., 

May 12, Kellerman (KA 

OKLAHOMA: e near Tecumseh, April 22, 1932, Barkley 47 (MBG,UO) ; 
ghé 2 mi. е of Nor - 10, 1924, Bruner (USN); Fort Sill, Comanehe 

o., April 17, vel Ded 116 3 (GH); 6 mi. northwest of Stillwater, May 18 

1155 Featherly (MBG); Riel ain 17, 1931, Featherly (MBG); in open No: 

lands, southern Okla., near Interstate Bridge, April 11, 1928, Nelson 10816 (MBG). 

EXCLUDED SPECIES 

Baptisia fraxinifolia Nutt. Mss. ex Torr. & Gray, Fl. N. Am. 

1: 387. 1840 = THermopsis FRAXINIFOLIA M. A. Curtis, fide In- 

dex Kew. 
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B. Hugeri Small in Bull. Torr. Bot. Club 25: 139. 1896 - 

THERMOPSIS MOLLIS (Michx.) M. A. Curt. ex A. Gray in Mem. 

Am. Aead. N. S. 3: 47, fig. 9. 1848. 

B. mollis (Michx.) Nutt. Gen. N. Am. Pl. 1: 281. 1818 = 

THERMOPSIS FRAXINIFOLIA M. A. Curtis, fide Index Kew. 

B. mollis (Michx.) DC. Prodr. 2: 100. 1825 = ТнекморѕІѕ 

мотллв M. A. Curtis ex Gray, fide Index Kew. 

B. nepalensis Hook. Exot. Fl. 2: pl. 131. 1825 = PIPTANTHUS 

NEPALENSIS Sweet, fide Index Kew. 

B. triflora Loudon, Ladies’ Fl. Gard. Orn. Perenn. pl. 34 

1843. in Те. = **RarNrA TRIFLORA Thunb, in textu. 137.” 

DOUBTFUL SPECIES AND Nomina NUDA 

ВАРТ18ТА RETUSA Raf. New Fl. N. Am. 2: 47. 1836 [1837]. 

Efforts to obtain authentic material or information addi- 

tional to that given in Rafinesque’s description were unsuc- 

cessful. His description is not sufficiently clear to warrant 

placing it in any known species with certainty. 

Baptista LuPINOIDES Burbidge in Gard. Chron. 21: 827. 

Jan.—June 1884 

This plant was in cultivation in England, and from the de- 

scription given it is impossible to place it definitely in any 

recognized species. No authentic material could be located, 

and reference to it appears no place else in the literature. 

Baptista vERSICOLOR Raf. New Fl. N. Am. 4: 107. 1836 

[1837], nomen nudum. 

INDEX ro EXSICCATAE 

talicized numerals refer to collectors’ numbers, s.n. (sine numero) to unnum- 

bered eolleetions, and parenthetieal numerals to the numbers of taxonomie entities. 

Abbott, E. К, s.n. (32). Anderson, F. s.n. (33). 
Adams, J. W. 354 (32); 863 (33). Anderson, J. P. s.n. (15); s.n. (27). 
Allen, A. s.n. (32); г.п. (33). Angst, C. E. 1427 (15). 
Ammerman, E. s.n. (27). Anthony, R. B. s.n. (27). 
Amslie, G. C. an. (27). Arehias, L. H. 3 (15). 
Anderson, E. S. s.n. (15); s.m. (31); Arsène, G. 11851 (27). 

з.п. (47). Asheroft, G. B. s.n. (32). 

Anderson, E. S. & L. Hubricht. s.n. Ashe, W. W. s.n. (22); s.n. (46); 

(27) ; s.n. (43) ; s.n. (48). 

Anderson, E. S. & R. Peck. s. n. (27). Aughey, В. sn. (15); s.n. (27). 
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Babb, i 120 (47). Blanchard, F. sn. (33); s.n. (34); 

Babcock, Н. Н. s.n. (27). . (46). 

uic J. sn. (23). Biankinship, J, W. s.m. (27); г.п. (47). 

Bailey, Blanton, F. S. 6429 (5); 6573 (8); —. sn. (47). 
Bain, S. 1. д (27). 

Baker: —. 8.%. (15). 

Ball, С. В. 546 (12). 

Barce, Baree, & W. Welch. 6126 (15). 

Barkley, E. D. (Mrs. Е. A.) 136 (15); 

sn. (15); Barkley, F. A. s.n. (43); 

s.n. (47). 

Barkley, Mrs. M. W. » (15). 

arnes, C. R. 

Bartlett, H. H. Fn 675 

3 F. & L. L. Pontius. 

Bar Ø, В. . (23); 

S. N. 440) 

Bartram, E. B. & B. F. Long. 

s.n. (15). 

з.п. (27 

. (25); 

S. n. (14). 

“жр T. sm. (47). 

8180 (15); 5847 (32). 

=e J. C. sn. (49). 

Bebb, М. S. s.n. (15). 

Beck, J. 26908 (27). 
Becker, M. s.n. (47). 

Benke, H. с. ` 3800-1 (29); 

Bertie E. E. 1940 (30); 
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EXPLANATION OF PLATE 

PLATE 16 

SEEDLING STUDIES IN B. AUSTRALIS SHOWING ORIGIN OF 

LEAVES AND STIPULES 

Figs. 1-5. Normal development: no fusion of stipules with primary, unifoli- 

olate leaf. 

Fig. 6. Abnormal development: fusion of one stipule with primary leaf. 

Figs. 7-11. Series illustrating origin of trifoliolate, stipulate leaves from 

basal scales, 
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EXPLANATION OF PLATE 

PLATE 17 

FLORAL AND FRUIT CHARACTERS 

Fig. 1. Flower, В. tinctoria (x 124). 

Fig. 2. Standard, B. tinctoria (x 2%). 

Fig. 3. Wing, B. tinctoria (x 2%). 

Fig. 4. Keel petals, B. tinctoria (x 314). 

Fig. 5. Calyx disseeted to show insertion of stamens, B. tinctoria (x 2%). 

Fig. 6. am . tinetoria (x 3). 

Fig. 7. Pistil, * tinctoria p 3). 

Fig. 8 B. tinctoria (x 1 Calyx, 7h) 
Fig. 9. Calyx disseeted to show M of pistil, B. perfoliata (x 1%). 

Fig. 10. Mature pod, B. alba (x 

Fig. 11. € m B. ipi indus y^ 56). 

Fig. 12. re pod, ^ mino Py one side removed to show persistent lig- 

neous нев P" ps ; e. ovule (x 63 

Fig. 13. Mature pod, B. ai elde a 1%). 
Fig. 14. a. mature pod, B. tinctoria; b. one side removed to show insertion of 

ovules (x 56); e. ovule (x 814) 
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EXPLANATION OF PLATE 

PLATE 18 

TYPES OF LEAVES 

Figs. 1-4. Ternately compound types of leaves. 

Fig. 1. Leaf of B. australis (x 5) 

Fig. 2. Leaf of В. alba (x 1%). 
Fig. 3. Leaf of B. minor (x 56). 

Fig. 4. Leaf of B. tinctoria (x 2%). 
Figs. 5, 6, & 7. Transition stages from compound to simple leaf type in B. micro- 

phylla (x 

Fig. 8. Perfoliate leaf of В. perfoliata (x %). р 
Fig. 9. Simple leaf of В. simplicifolia (x %). i 
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EXPLANATION OF PLATE 

PLATE 19 

Fig . 1. B. sphaerocarpa Nutt. From Butler s.n., in Herbarium of the Missouri 
Botanical Garden. 

Fig. 2. x B. sulphurea Engelm. From type specimen, Butler s.n., in Herbar- 
ium of the Missouri Botanical Garden. 

Fig. 3. B. leucantha Torr. & Gray. From Butler s.n., in Herbarium of the 
Missouri Botanical Garden. 
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EXPLANATION OF PLATE 

PLATE 20 

Fig. 1. B. minor Lehm. From Anderson s.n., in Herbarium of the Missouri 
Botanical ae 

- 2. x B. bicolor Greenman & Larisey. From type specimen, Palmer 127, in 
Herbarium d the Missouri Botanieal 

. 3. B. leucophaea Nutt. From Cruikshanks [Crookshanks] 7, in Herbarium 
of the Missouri Botanical Garden 
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EXPLANATION OF PLATE 

PLATE 21 

Fig. 1. B. leucophaea Nutt. var. glabrescens Larisey. From Brainerd s.n., in 

Herbarium of the Missouri Botanical Garden, 

Fig. x B. intermedia Larisey. From cotype, Harper 3476, in the Gray Her- 

barium, 

Fig. 3. В. viridis Larisey. From Harper 3475, in the United States National 

Herbarium, 
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EXPLANATION OF PLATE 

PLATE 22 

Fig. 1. В. leucantha Torr. & Gray. From Anderson $ Hubricht s.n., in Her- 

barium of the Missouri Botanical Garden. 

Fig. 2. x B. fragilis Larisey. From type specimen, Anderson ў Hubricht s.n., 

in Herbarium of the Missouri Botanieal Garden. 

Fig. 3. B. viridis Larisey. From Anderson $ Hubricht s.n., in Herbarium of 

the Missouri Botanical Garden. 
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EXPLANATION OF PLATE 

PLATE 23 

Fig. 1. В. tinctoria (L.) Vent. var. crebra Fern. From Deam 58,996, in Her- 

ard E barium of the Missouri Botanical G 
Eo Fig. 2. x B. Deamii Larisey. From type specimen, Deam 58,994, in Herbarium 

E- of the Missouri Botanieal Garden. 
E Fig. 3. B. leucantha Torr. & Gray. From Deam 58,992, in Herbarium of the 

y Д Missouri Botanical Garden. 
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EXPLANATION ОЕ PLATE 

PLATE 24 

Fig. 1. B. alba (L.) Vent. From Jones s.n., in Herbarium of the Missouri 

Botanical Garden. 

Fig. 2. x B. pinetorum Larisey. From type specimen, Jones s.m., in Herbar- 

ium of the Missouri Botanieal Garden. 
Fig. 3. B. tinctoria (L.) Vent. var. crebra Fern. From Jones s.n., in Herbar- 

ium of the Ишен Botanical Garden, 
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| EXPLANATION OF PLATE 

E PLATE 25 

E . l. B. pendula Larisey. From type specimen, Curtiss 6810, in Herbarium of 
E the Missouri Botanieal Garden. 
Es < Fig. 2. B. Larisey var. obovata Larisey. From type specimen, Coker 

8. n, in Herbarium of the University of North Carolina. 

Larisey var. macrophylla Larisey. From type specimen, 
Power pe in Herbarium of the Missouri Botanieal Garden. 
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EXPLANATION OF PLATE 

PLATE 26 

Fig. 1. В. riparia Larisey. From type specimen, Totten s.n., in Herbarium of 

the University of North Carolina, 

Fig. 2. В. riparia Larisey var. minima Larisey. From type specimen, Griscom 

21581, in Gray Herbarium 

Fig. 3. В. psammophila Larisey. From type specimen, Biltmore Herb. H/, 

in Gray Herbarium. 
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EXPLANATION OF PLATE 

PLATE 27 

Fig. 1. В. intercalata Larisey. irs er specimen, Langlois s.n., in Her- 

barium of the New York Botanical Gar 
. 9. B. intercalata Larisey. "e type specimen, Langlois s.n., in Herbar- 

ium of the New York Botanieal Garden. 
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EXPLANATION OF PLATE 

PLATE 28 

Fig. 1. B. macilenta Small ex Larisey. From type specimen, Langlois s. п., in 
Herbarium of the New York Botanical Garden, 

Fig. 2. B.leucantha Torr. & Gray var. divaricata Larisey. From type specimen, 

Langlois 8. n. in Herbarium of the 3 of Wisconsin. 
Fig. 3. B. leucantha Torr. & Gra iflora Larisey. From type specimen, 

Langlois 10, in Herbarium of the New "Yo Botanieal Garden. 
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A REVISION OF THE NORTH AMERICAN SPECIES 

OF THE GENUS THERMOPSIS! 

MARY MAXINE LARISEY 

Instructor in Botany, Wellesley College 

Formerly Instructor in Botany, Henry Shaw School of Botany of 
Washington University 

INTRODUCTION 

During a monographic treatment of the genus Baptisia, in- 
terest was aroused in the state of taxonomic confusion into 
which its closest generic affinity, Thermopsis, had fallen. Ac- 
cording to the **Index Kewensis’’ and the Gray Herbarium 
Catalogue, it is comprised of thirty species: eight Asiatic, not 
considered in this revision; and twenty-two North American— 
four from the southeastern United States, and eighteen from 
the western United States. The latter group constitutes a 
western geographical supplement of Baptisia whose western 
limits roughly coincide with the eastern limits of Thermopsis. 

The problems were found to be largely bibliographical. The 
present treatment proposes no novelties, but has indicated two 
new combinations. It consists largely of a drastic reduction 
of a number of species. The four heretofore recognized south- 
eastern species are reduced to three, and the eighteen western 
species have been reduced to seven species and five varieties. 
A key to the species, and brief descriptions with complete cita- 
tions of synonyms and type or authentic specimens are given. 

Relative uniformity, particularly within the western group, 
makes delimitation of entities difficult in many cases. As in 
Baptisia, flower structure furnishes little of value in this re- 
spect, and has therefore been given little emphasis. Fruit and 
vegetative characters seem to be the best bases for the separa- 
tion of species, and have been stressed accordingly. Consider- 
able doubt is felt by the author as to the validity of the two 
varieties of T. rhombifolia: annulocarpa and arenosa, for they 

1 Issued May 10, 1940. (245) 
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are frequently difficult to distinguish from the species. Like- 

wise, T. pinetorum and T. divaricarpa are separated on rather 

weak bases. However, a consideration of geographical distri- 

bution substantiates their individuality. All others seem fairly 

distinct. 

Appreciation is expressed to the following institutions 

through whose cooperation and facilities this work was made 

possible: The Missouri Botanical Garden, the Gray Herbar- 

ium of Harvard University, the New York Botanical Garden, 

the Academy of Natural Sciences of Philadelphia, the Field 

Museum of Natural History, Duke University, the University 

of North Carolina, the University of Colorado, the University 

of Wyoming, and the University of California. 

ABBREVIATIONS 

MBG— Missouri e Garden. 

GH—Gray Herbari 

ANSP—Academy of Natural Sciences of Philadelphia. 

FM—Field Museum 

COL—University of Colorado. 

WYO-—University of Wyoming. 

CAL—University of California. 

TAXONOMY 

Thermopsis R. Br. in Ait. Hort. Kew. ed. 2, 3: 3. 1811. 

Thermia Nutt. Gen. N. Am. Pl. 1: 282. 1818. 

Scolobus Raf. in Jour. Phys. 89: 259. 1819. 

Drepilia Raf. New Fl. №. Am. 2: 52. 1836 [1837]. 

Perennial herbs with woody rhizomes. Plant usually less 

than 1 m. high, more or less pubescent throughout. Stem slen- 

der or stout, simply branched, branches erect or divaricate. 

Stipules conspicuous, persistent, frequently foliaceous, ovate- 

cordate to lanceolate-acuminate, 1—5 ст. long. Petioles 1-4 еш. 

long. Leaves trifoliolately compound, leaflets linear, elliptic, 

oblanceolate, or obovate, 3-8 cm. long. Flowers racemose, ra- 

cemes terminal or axillary, compact or lax, few- to many- 

flowered. Floral bracts conspicuous, semi-persistent, ovate- 

cordate to lanceolate, 0.6-1.2 em. long. Pedicels 1-3 em. long. 

Calyx-tube campanulate, bilabiate, upper lip truncate to emar- 
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ginate, lobes of the lower lip deltoid to lanceolate, usually one- 

half the length of the tube. Corolla papilionaceous, pale 

through deep yellow, 1-1.5 em. in length. Legume sessile ог 

very short-stipitate, usually linear, occasionally elliptic, not 

inflated, occasionally lomentaceous, straight, recurved, or an- 

nular, ascending or divaricate, 5-10 ст. long. 

Distribution: North America: southeastern and western 

United States. Asia. 

KEY TO THE SPECIES 

la. Plants of the southeastern United States 

Ile nn,, жЕ uS TERES 1. Т. caroliniana 

2b. Stip not foliaceous 

allots 2 em. logs DE 2. T. mollis 

26. CANOLA 9—7 em oau sse e SNR 3. T. fraxinifolia 

2a. Plants of the western United States 

lb. Pods divarieate 

le. Pods more or less recurved 

14. Plants from North Dakota and Saskatchewan, south to Nebraska 

and Colorado 

le. Plant sparsely appressed-pubescenꝶ ii. 4. T. rhombifolia 

2e. Plant densely silvery-pubescent....5. T. rhombifolia var. annulocarpa 

Зе. Plant Slabr ats T 6. T. rhombifolia var. arenosa 

2d. Plants from Oregon and California 

le. Plant ciat к ai NEU MEC TEE EE . T. gracilis 

2e. Plant silvery-canescent................ Ме. pos var. argentata 

3e. Plant гаи ОНУ 15. T. gracilis var. veno: 

2e. Pods virtually strain 8 7. T. divaricarpa 

2b. Pods ascending 

Le. Pods glabrskte 88 $. T. pinetorum 

2e. Pods г) pubescent 

ld. Leaflets lineal. esses +, 9. T. montana 

2d. Leaflets no to broadly elliptie 

lf. Plant Е pubescent to аргаве 5 2... wes. $e e 70. T. 

2f. Plant woolly-tomentose.;. э эзе,» ТОА 11.13 a es cuin 

3f. Plant silvery-silky canescent...... 12. T. macrophylla var. velutina 

1. T. caroliniana M. A. Curt. in Am. Jour. Sci. I. 44: 80. 1845. 

Plant 0.8-1 m. high; stem stout, sparingly pubescent to gla- 

brate, erect, simply branched; stipules foliaceous, clasping, 

broadly ovate, 4-5 em. long, 2-3 em. broad; petioles 4—6 cm. 

long ; leaflets obovate, glaucous and finely appressed-pubescent 

below, 5-8 ст. long, 2.5— ст. broad; raceme compact, erect, 

1.5-2.5 dm. long; bracts ovate, 3-6 mm. long, caducous; pedi- 

? 
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cels 2-4 mm. long; calyx-tube silky villous; legume firm, 

densely villous, straight, appressed to rachis, 4-5 em. long. 

Distribution: North Carolina to Georgia and Tennessee. 

am. Ок SPECIMENS: 

TH CAROLINA: open woods near Highlands, pec, Co., July 3, 1897, Biltmore 

Herb. 183b (MBG); Highlands, 1889, Boynton (MBG); in montibus Carolinae et 

Georgiae, 1842, Buckley (MBG); Haywood Co., Curtis (GH, probable TYPE). 

GEORGIA: banks of Tallulah River below Berton P. O., Aug. 18-20, 1893, Small 

(MBG). 

TENNESSEE: hills around Nashville, Gattinger, Curt. 700 (MBG); Harpeth 

hills near Nashville, 1875, Gattinger (MBG). 

2. T. mollis (Michx.) M. A. Curt. ex A. Gray іп Mem. Am. 

Асад. N. S. 3: 47, fig. 9. 1848. 

Podalyria mollis Michx. Fl. Bor. Am. 1: 264. 1803. 

Baptisia mollis (Michx.) DC. Prodr. 2: 100. 1825. 

Baptisia Hugeri Small in Bull. Torr. Bot. Club 25: 139. 

* 

Thermopsis Hugeri Small, Fl. Southeast. U. S. 596, 1331. 
1903 

Plant 3-5 em. high, softly pubescent throughout; stem dif- 

fusely branched, branches slender; stipules varying from 

ovate to lanceolate, 0.4-1.2 em. long; petioles 0.5-1.5 em. long; 

leaflets broadly elliptic, occasionally ovate, apex acuminate, 

tawny-pubescent along the veins of the lower surface, 2—4 

em. long, 1-2 ст. broad; racemes compact, flexuous, 0.5-1.5 dm. 

long; bracts lanceolate, semi-persistent, 0.8-1 ст. long; pedi- 

cels 0.5—1 em. long; calyx minutely pubescent; pods firm, ellip- 

tic, appressed-pubescent, divaricate, 3-4 em. long. 

Distribution: Virginia to North Carolina and Georgia. 

CITATION OF SPECIMENS: 

VIRGINIA: dry ridges near Hampden Sidney College, Prince Edward Co., June 
E a (MBG). 

н CAROLINA: no definite locality, Curtis (ANSP,TYPE) ; no definite locality, 
Curtis mis. 1842 (MBG); Statesville, Hyams (MBG); no definite locality, 
Schweinitz (ANSP). 

GEORGIA: Cornelia, May 1, 1897, Huger (MBG, СОТУРЕ of Т. Hugeri Small). 

3. T. fraxinifolia (Nutt.) M. A. Curt. in Am. Jour. Sci. I. 44: 
81. 1843. 

Baptisia mollis (Michx.) Nutt. Gen. N. Am. Pl. 1: 281. 1818. 
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piis а Nutt. Mss. ex Torr. & Gray, Fl. №. Am. 
1: 387. 

Plant А zn high, lightly appressed-pubescent throughout ; 
stem occasionally glabrate, branched, branches geniculate, 
slender; stipules lanceolate, 0.8-1 ст. long, persistent; peti- 
oles 1.5-2.5 ст. long; leaflets obovate-elliptic, lower surface 
pubescent along the veins, 5—7 cm. long, 2-3 em. broad; racemes 

loose, flexuous, 1-2 dm. long; bracts ovate-cordate, 0.5-1.5 em. 
long, semi-persistent ; pedicels 0.5-1.2 em. long; calyx glabrate ; 

pods linear, delicate, minutely pubescent, recurved, divaricate, 
7—8 em. long. 

Distribution: North Carolina to Georgia and Tennessee. 

CITATION OF SPECIMENS: 

Мовтн CAROLINA: southeastern North Carolina, Ashe (MBG); Pilot Mtn., July 

1895, Ashe (MBG); rich, shady slopes, Biltmore, May 1 & 10, 1896, Biltmore Herb. 

1025 (MBG); in montibus Carolinae et Georgiae, 1842, Buckley (MBG); no 

definite locality, 1842, Curtis (MBG); in ie di of Table Rock Mtn., Aug. 2, 

1890, Heller (MBG); Asheville, June 1925, Kraus (MBG); no definite locality, 

Nuttall (ANSP,TYPE of B. fraxinifolia Nutt.) ; ; dry soil, Black Mtns., Sept. 4, 1931, 

Sharp (MBG). 

TENNESSEE: Lookout Mtn., May 1869, Canby (MBG). 

4. T. dua ue Nutt. ex Richards. in Frankl. Narr. First 

Journ. App. 737. 1823. 

Cytisus | Nutt. in Fras. Cat. 1813; Pursh, Fl. 

Am. Sept. Suppl. 2: 741. 1814. 

Thermia rhombifolia Nutt. Gen. N. Аш. Pl. 1: 282. 1818. 

Plant 2—4 dm. high, appressed-pubescent throughout; stem 

slender, firm, geniculate, sparingly branched; stipules ovate- 

cordate, 0.5-1 ст. long; petioles 0.5-1 em. long; leaflets obo- 

vate-cuneate to elliptic or oblanceolate, 2-3 ст. long, 1-2 em. 

broad; racemes loose, usually less than 1 dm. long; bracts 

lanceolate, 5-7 mm. long, usually eaducous ; calyx-tube usually 

somewhat villous; pods silky villous, lomentaceous, recurved 

to annular, divaricate, 4—6 em. long. 

Distribution: North Dakota and Alberta, south to Nebraska 

and Colorado. 

т ОЕ E NS: 

NORTH Dak elay soil near top of butte, Medora, June 1, 1912, Bergman 

44860 Wer кый. Bismarck, May 1891, Lanterman (MBG). 



[VoL. 27 

250 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

SovrH DAKOTA: hilltop near Lead, June 24, 1928, Lee (MBG); eroded banks 

and ravines, Bad Lands, near Wall, Pennington Co., June 15, 1929, Palmer 37290 

(MBG); open rocky woods near Lead, Lawrence Co., June 17, 1929; Palmer 37352 

(MBG); foothills, Black Hills, Rapid City, June 30, 1909, White (м BG 

NEBRASKA: sandy banks of Missouri, Fort Pierre, June 1853, Hayden (MBG); 

river bottoms above Council Bluffs, June 10, 1853, Hayden (MBG); Frankl. Exp., 

Hooker (ANSP); common in dry washes and slopes, Sioux Co., May-June 1927, 

Kramer 52 (MBG); no definite locality, Nuttall (ANSP,TYPE). 

SASKATCHEWAN: open pente Lupton, May 11, Clokey 1800 (MBG); Estevan, 

June 22, 1907, Cowles 18 (MBG). 

ALBERTA: prairie and stubble, Craigmyle distriet, May 25, 1922, Brinkman 

(MBG); dry gravelly soil, Red Deer Valley, vieinity of Rosedale, May 10, 1915, 

Moodie 860 (MBG) 

MoNTANA: Custer, 1890, Blankinship 22 (MBG); Westby, June 17, 1927, Larsen 

20 (MBG). 

WYOoMING: disintegrated rocks, Ridge, Albany Co., June 18, 1901, vagi, 38 

(MBG); slate slides, Aleova, Natrona Co., June 29, 1901, igi 151 (MBG); 

Table Mtn., June 2, 1894, Nelson 121 4: 122 (MBG); open s ridges, Arlington, 

July 10, 1924, Nelson 10145 (MBG); shale soil 8 mi. меб of Hulett, Crook 

'o., June 6, 1935, Ownbey 646 (MBG); dry soil, Telephone Canyon, Laramie Hills, 

Albany Co., May 30, 1936, Ownbey 1027 (MBG); dry slopes, Bates Hole, June 20, 

1926, Payson 4: Payson 4760 (MBG); dry hillsides 6 mi. west of Keycee, Johnson 

Co., April 27, 1934, Rollins 418 (MBG); plains at base of Cheyenne Mtn., May 4, 

1891, Smith (MBG); dry plains, Carbon Co., May 27, 1932, Williams 397 (MBG) ; 

in gravel, Telephone Canyon, east of Laramie, Albany Co., June 18, 1935, Williams 

2218 (MBG); pine forest, South Fork of Clear Creek, Johnson Co., June 26, 1936, 

Williams $ Williams 3117a (MBG). 

OLORADO: Canyon City, May 1871, Brandegee 19 4 22 (MBG); infrequent on 

sandstone roek 5 mi. east of Boulder, April 30, 1921, Hanson C41 (MBG); Platte- 

ville, April 17, 1908, го 462 (MBG); Fern Lake Trail, Estes Park, June 20, 

1929, Mathias 408 (MBG); Manitou, ed 15, 1892, Mulford (MBG); on plains 

2 mi. north of Simla, Elbert Co., June 23, 1937, Ownbey 1296 (MBG); Mt. Pass, 

July 1, 1886, Trelease (MBG); ; mio Canon, Boulder Co., May 21, 1912, 

Vestal 368 (MBG). 

5. T. rhombifolia var. annulocarpa (Nels.) L. Wms. in Ann. 

Mo. Bot. Gard. 23: 450. 1936. 

T. annulocarpa А. Nels. in Bull. Torr. Bot. Club 26: 239. 

1899. 

As the species except somewhat more densely silvery-pubes- 

cent throughout, and pods usually completely annular. 

Distribution: Lem 

CITATION OF SPECIME 

WYOMING: along 3 Bills’ Flat, Big Horn Co., July 25, 1901, Goodding 

353 (MBG M among roeks on naked slopes near summits of Ferris Mtns., July 25, 

1898, Nelson 4971 (WYO,TvrE of T. annulocarpa Nels.) ; in clay and sandy татый, 
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Fort Steele, Carbon Co., June 16, 1900, Nelson 7252 (MBG); barren slopes above 
snow bank, Bates Ё Wed une 20, 1926, Payson § Payson 4799 (MBG); in pine 
forest on South Fork of Clear Creek, Fokus ca June 26, 1936, Williams 4: Wil- 
liams 3117 (MBG). 

6. T. rhombifolia var. arenosa (Nels.) Larisey, comb. nov. 
T. arenosa A. Nels. in Bot. Gaz. 25: 276, pl. 18. fig. 4. 1898. 
As the species except somewhat larger in general habit and 

tending to become glabrate. 
Distribution: Wyoming. 

CITATION OF SPECIMENS: 

YOMING: Laramie Hills, July 17, 1897, Nelson 3182a (WYO,typr of T. 
arenosa Nels.) ; sandy washes, Laramie Hills, June 1906, Nelson (MBG); sandy 
soil, foot of Telephone Canyon, Laramie Mtns., Albany Co., June 8, 1933, Porter 
1291 § 1329 (MBG) 

7. T. divaricarpa A. Nels. in Bot. Gaz. 25: 275. 1898. 
Plant 4-6 dm. high, softly pubescent to glabrate throughout; 

stem slender, firm, branched; stipules ovate-lanceolate, 1.5-2.5 
ст. long; petioles 1-2 em. long; leaflets oblanceolate-elliptie, 
3—4 ст. long, 1-2 cm. broad; racemes loose, erect, 1-2 dm. 
long ; bracts ovate-lanceolate, 8-10 mm. long, usually caducous ; 
pedicels 4—6 cm. long; calyx-tube softly pubescent to glabrate ; 
pods lomentaceous, softly pubescent to glabrate, usually 
straight, or only slightly recurved, divaricate, 4-7 ст. long. 

Distribution: Wyoming and Colorado. 

CITATION OF SPECIMENS: 

WVOINSd: rocky bars near Little Laramie River, Albany Co., June 15, 1901, 
35 ч (MBG); stream bank near Centennial, Albany Ф. June 24, 1929, 
Good 2 (MBG); Telephone en , Pole Creek, Medicine Bow ed July 
16, 1925, panii 96 (MBG); J. Johnson’s radi Aug. 8, 1897, Nelson 3903 (WYO, 
TYPE); along banks, Sand Creek, о, Co., June 2, 1900, Nelson 7031 (МВС); 
creek banks, Mandel, Albany Co., July 24, 1903, обов 1910 (MBG); edge of 
белед, Fish Creek, Albany Co., July 4, 1917, Nelson 9784 (MBG); moist creek 

m, Crow Creek, Laramie Hills, Albany Co., July 11, 1935, Rollins 977 (MBG); 
= hillside among sage-brush near Crow Creek, Tikil Mtns., Albany Co., June 
20, 1935, Williams 2236 (MBG). 

OL : Breckenridge, Rocky Mtns., 1871, Brandegee 279 (MBG); Brookvale, 
Clear Creek Co., June 11, 1918, Churchill (MBG); Ward, July 7, 1906, Daniels 109 
(MBG); Clear Creek Valley, Idaho Springs, Aug. 2, 1874, Engelmann (MBG); 
slopes, Anita Peak, Routt m. Aug. 3, 1903, соодо LS (MBG); common 10 
mi. west of Boulder on dry slopes near Boulder м T 5, 1920, Hanson c375 
(MBG); Boulder, Aug. 21, 1884, Letterman (MBG); near Breckenridge, Summit 
Co., Aug. 1901, Mackenzie 256 (MBG); near houses, Wagon Wheel Gap Exp. Sta- 
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tion, Mineral Co., June 3, 1900, Murdoch 4524 (MBG); moist mountain meadows, 

Trails’ End, Aug. 26, 1923, Nelson 10019 (MBG) ; wet creek banks, Salida, May 18, 

1925, Nelson 10495 (MBG); stream banks, Idaho Springs, Sept. 3, 1928, Nelson 

10948 (MBG); dry slopes, Tolland, July 4, 1923, Overholts, Roberts ꝙ Shope 140 

(MBG); Idaho Springs, July 20, 1884, Smith (ANSP); Lyons, May 23, 1892, 

Smith (MBG); Manitou Park, July 7, 1891, Trelease (MBG); Golden, June 30, 

1933, Zobel (MBG). 

8. T. pinetorum Greene, Pittonia 4: 138. 1900. 

T. pauciflora Thornber ined. 

Plant 3-4 dm. high, sparsely pubescent to glabrate; stem 

slender, firm, branched; stipules broadly lanceolate, 1.5-3. 

em. long, lowermost frequently longer than the leaflets; peti- 

oles 1.5-3 em. long; leaflets broadly oblanceolate to elliptic, 

glabrous above, sparsely appressed-pubescent below, 4—5 em. 

long, 1.5-3 em. broad; racemes loose, few-flowered, usually less 

than 1 dm. long; bracts ovate-cordate, semi-persistent; pedi- 

cels 5-10 mm. long; calyx silky-villous; pods straight, ascend- 

ing, glabrate, 4-6 ст. long. 

Distribution: Colorado to New Mexico, Utah, and Arizona. 

CITATION OF SPECIMENS: 

Согоклро: Flat Top Mtn., Estes Park, Aug. 14, 1933, Allen 3 (MBG); Larimer 

Со., May 10, 1895, Baker (MBG); Los Pinos (Bayfield), May 23, 1899, Baker 442 

(fl.) (MBG,WYO,part of түрк, CAL, ND); Marshall Pass, July 19, 1901, Baker 485 

(fr.) (MBG,FM,WYO,CAL,ND,part of TYPE); Chicken Creek, La Plata Mtns., July 

6, 1898, Baker, Earle $ Tracy 350 (MBG) ; dry soil, Mount Vernon Cañon, Jefferson 

Co., June 20, 1921, Bethel ꝙ Clokey 4186 (MBG); Estes Park, Aug. 14, 1933, Bur- 

ton (MBG); meadow, Fremont Ranger Station, Rio Grande Nat. Forest, Mineral 

Co., May 27, 1911, iiie 4519 (MBG); dry hillsides, Tolland, June 25, 1913, 

Отоа (MBG); ‚ 1908, Pace 296 (MBG); aspen groves, Uncompahgre Di- 

vide, W. Montrose at es 3, 1924, Payson § Payson 3898 (MBG); Denver, May 

23, 1899, Smith (MBG). 

New Mexico: Solitario, vicinity of Las Vegas, July 9, 1926, Arséne 17863 

(MBG); canyon, vicinity of Santa Fe, July 31, 1926, Arséne ꝙ Benedict 16925 

(MBG); Balsam Park, Sandia Mtns., May- -June 1915, Ellis 40 (MBG); base of 

mountains in Santa Fe Creek Valley 5 mi. above town, May 1847, Fendler 185 

(МВС); along Pecos River 8 mi. east of Glorietta, San Miguel Co., June 9, 1897, 

Heller § Heller 8681 (MBG); in Mogollon Mtns. near west fork of Gila River, 

Socorro Co., Aug. 23, 1903, Metcalfe 593 (MBG 

ARIZONA: Chiricahua Mtns., Barfoot Park, norih slope, Aug. 19, 1907, Blumer 

1590 (MBG); Matzatzal Mtns., Gila Co., Colom 286 (MBG); Chiricahua Mtns., 

Rustlers’ Park, June 18-19, 1930, Goodman $ Hitchcock 1162 (MBG); yellow 

pines, Flagstaff, Aug. 4, 1922, Hanson A81 (MBG); Baker’s Butte, June 2, 1890, 

Jones (MBG); Flagstaff, June 1883, Rusby 551 (MBG); stony creek banks, Flag- 

staff, April 21, 1925, Nelson 10200 (MBG); Oak Creek Canyon, May 24, 1935, 

Nelson $ Nelson 2108 (MBG). 
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ОТАН: gravel, Silver Reef, May 4, 1894, Jones 5158 (MBG); Elk Ridge, west 

ridge, San Juan Co., June 23, 1932, Maguire $ Redd 1918 (MBG); near timber- 

line, La Sal Mtns., Grand Co., July 22, 1924, Payson $ Payson 3957 (MBG) ; moist 

shaded locations in canyon, Geyser Basin, San Juan Co., July 19, 1912, Walker 315 

G) 

9. Т. montana Nutt. ex Torr. & Gray, Fl. N. Am. 1: 388. 

1840. 

T. fabacea (Pall.) DC. ex Hooker, Fl. Вог. Am. 1: 128. 1838. 

T. angustata Greene, Pl. Baker. 3: 34. 1901. 

T. stricta Greene, Pl. Baker. 3: 34. 1901. 

Plant 6-8 dm. high, slightly villous to glabrate in parts ; stem 

stout, succulent, sparingly branched, branches ascending; 

stipules linear-lanceolate, ascending, 2-3 cm. long; petioles 1—3 

em. long; leaves ascending, leaflets linear to linear-lanceolate, 

converging, 3-8 cm. long; racemes compact, erect, 1-2 dm. 

long, bracts lanceolate, 0.8-1.2 ст. long, semi-persistent ; pedi- 

eels 46 mm. long; calyx-tube silky ‘willow pods villous, 

straight, erect, closely appressed to rachis, 5—7 cm. long. 

Distribution: Montana south to Colorado, west to Oregon 

and Nevada. 

ien or SPECIMEN 

MONTANA: frequent, is aliud Bozeman, June 28, 1899, Blankinship (MBG) ; 

low Pon Belgrade, June 2, 1906, Blankinship 681 (МВС); Sheridan, June 1895, 

Fitch (MBG) ; East Gallatin Swamps, July 24, 1896, Flodman 614 (МВС); meadow, 

Armsted, Beaverhead Co., June 20, 1920, Payson $ Payson 1734 (MBG). 

YOMING: river button Henry's Fork, Uintah Mtns., June 26, 1902, Goodding 

1192 (MBG); meadows, Slater, Colo.-Wyo. line, Carbon Oo: July 31, 1903, Good- 

ding 1733 (MBG) ; moist, grassy bottom-land along Ham’s Fork, Granger, June 11, 

1931, Hanna 735 (MBG); moist peat in meadow of grasses and sedges, Lonetree, 

Uintah Co., June 21, 1934, Harrison $ Larsen 7915 (MBG); moist grassy places, 

Fort Bridger, June 27, 1926, Heller 13949 (MBG); among willows and cotton- 

woods, Evanston, Uintah Co., June 14, 1900, Nelson 7216 Sys | wet river lands, 

Baggs, July 4, 1926, Nelson 10720 (во); Laramie, June 28, 1899, 3 57 

(MBG); in wet swales, hills east of Lyman, June 8, 1932, Rollins 147 (MBG). 

COLORADO: Fort Collins, Мау 15, 1896, pus (MBG); Sapinero, June E 1901, 

Baker 173 (fl.) (MBG,WYO,CAL, ND part of ТҮРЕ of T. stricta Greene); Gunni 

son, July 24, 1901, Baker 604 (fr.) (MBG, 9 „CAL, ND, part of ТУРЕ of T. stricta 

Greene); clearing, Everett Lake, Lake Co., July 5, 1919, Clokey 3588 (MBG); по 

RA T 1871, Greene (MBG); ye hi grassy banks of White River, 2 mi. 

Meeker, Rio Blanco Co., Aug. 18, 1935, Maguire § Piranian 12844 (MBG) ; 

AE itu slopes between Corona Station and Tolland, Gilpin Co., June 24, 

26, Palmer 31258 (MBG); river bottom, Naturita, May 20, 1914, Payson 

0 (MBG); Canyon City, 1888, Wislizenus 843 (MBG). 
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Ipano: Bear Lake, Aug. 8, 1898, Mulford 280 (MBG); wet sandy banks, Devil 

Creek, Owyhee Co., June 27, 1912, Nelson $ Macbride 1742 (MBG). 
JTAH: Kimballs, vicinity of Salt Lake City, June 3, 1908, Clemens (MBG); 

north slope of Abajo Mtns., July 1-2, 1930, Goodman 4: Hitchcock 1389 (MBG); 
damp meadow near "Bear River, nn Co., Aug. 2 = , Gree n d Greenman 
4620 (MBG); Fish Lake, Poen 10, 1927, ^e с27 1 yid shade of 
aspen grove, Ashley Forest, Duchesne Co., June 13, d Harrison § Larsen 7623 
(MBG); dry rocky hillside, Carter Creek, Daggett Co., June 19, 1934, Harrison 4: 
Larsen 7883 (MBG); grassy bank of Sheep Creek at Manila Rd., Daggett Co., 
July 11, 1933, Hermann 4728 (MBG); edge of aspens in wet meadow, Goodman 
ranch, Bear River Valley, Summit Co., Aug. 9, 1933, Hermann 5764 (MBG); Hey- 
rum, May 15, 1898, Mulford 44 (MBG); in woods, shady banks of Bear River, 
Uintah Mtns., July 26-Aug. 7, 1902, Pammel $ Blackwood 4113 (MBG); Fish 
Lake, July 9, 1875, Ward 344 (MBG); Sheep Creek Canyon, vicinity of Flaming 
mex Был Co., May 29, 1932, Williams 432 (MBG 

A: vicinity of Current, Nye Co., May 1916, Жу (MBG); Star Valley, 
e of Ruby Mtns., July 20, 1896, Greene (ND,rvPE of T. angustata Greene); 
Star Canyon southeast of Deeth, Elko Co., July 10, 1912, Heller 10575 (MBG); 
Wells, June 22, 1930, Jones 25461 (MBG); Eureka, Eureka Co., July 2, 1904, Ken- 
py $38 (MBG); North Fork, Humboldt River, Elko Co., Aug. 6, 1913, Kennedy 

4 (MBG); sandy river banks, Mountain City, Aug. 13, 1912, Nelson $ Macbride 
peis (MBG); Camp Hallick, 1876, Palmer (MBG). 
‚ао moist sunny bottoms of South Fork, John Day, Prairie City, Grant Co., 
June 5 & 17, 1925, Henderson 5384 (MBG); Canyon City, May 20, 1885, Howell 
(MBG); dry он summit of Blue Mtns., near Meacham, Umatilla Co., May 10, 
1928, Gale 254 (MBG). 

Exact Locatiry UNKNOWN: Rocky Mountains, Nuttall (ANSP,TYPE). 

10. T. ovata (Rob.) Rydb. in Bull. Torr. Bot. Club 40: 43. 
913. 

T. montana subsp. ovata Rob. in Contr. U. S. Nat. Herb. 
2: 349. 1906. 

Т. xylorrhiza Nels. in Bot. Gaz. 52: 265. 1911. 
Plant 6-8 dm. high, softly pubescent to glabrate throughout ; 

stem stout, succulent, sparingly branched; stipules a Sabet 
obovate to ovate-cordate, 2-4 em. long; petioles 2—4 em. long 
leaflets obovate to broadly elliptic, 6-8 em. long, 2-4 cm 
broad; racemes loose, 2-3.5 dm. long; bracts foliaceous, ovate- 
cordate, 1-1.5 em. long; calyx-tube villous; pods silky-villous, 
ascending, usually but not always closely appressed to the 
rachis, 5-7 ст. long. 

Distribution : diced west to Washington, and Oregon. 

CITATION ОЕ SPECIMENS 

WvoMiNG: Evanston, July 28, 1897, Nelson 8863 (MBG). 
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Ірлно: forest, Nez Регсез Co., Aug. 1896, Brown (MBG); grassy ditch, arid 

transition № mi. southeast of Sowa. Nez Perees Co., May 3, 1935, Constance, 

Clark, Dillon, Machlis ꝙ Rollins неф А sandy bank of Middle Fork 8 

iver, at mouth of Squaw Creek, 3 mi. below Lowell, Canadian Zone, Nez Perces 

National Forest, Idaho Co., May 30, ns Constance & Rollins 1621 (MBG); Latah 

Co., 1896, Elmer 363 (MBG); Cedar Mtns., Latah Co., July 1899, Elmer 1535 

(MBG); near Lewiston, Nez Perces Co., May 7, 1896, Heller § Heller 3035 (MBG) 

Indian Valley, July 13, 1899, Jones 6222 (MBG); shady loam slopes, Falks’ Store, 

Canyon Co., Мау 24, 1910, Machride 99 (MBG,WYO,CAL,TYvPE of T. xylorrhiza 

Nels.) ; мрн loamy fete, Falks? Store, Canyon Co., May 10, 1911, она 800 

(МВС); natural meadow lands, Squaw Creek (Sweet), Мау 9, 1911, Macbride 845 

(MBG); Latah Co., June 16, 1893 (June 21, 1894), Piper 1489 (MBG,FM,TYPE) ; 

sandy shores, valley of Hatwai Creek, Nez Perces Co., April 28, 1892, Sandberg, 

MacDougal 4: Heller 68 (MBG 

Кано: light shade of В forest 4 mi. north of Table Rock, Blue 

Mtns., Columbia Co., July 20, 1935, Constance, Clarke, Staats 4 Van Vleet (MBG) ; 

Oxford Prairie, Chehalis Co., June 12, 1897, Lamb 1197 (MBG,ANSP,FM,CAL) ; 

roadsides north of Hoquiam, Grays Harbor Co., May 9, 1931, Thompson 6238 

M roadside near Rumpf ps, Grays Harbor Co., July 10, 1931, Thompson 

7342 (MBG 
OREGON: moist situations, eastern Ore., June 24, 1899, Cusick 2203 (MBG), 

Summit, June 1, 1892, Mulford (MBG); open woods near summit of Blue Mtn., 

between Pendleton and La Grande, June 14, 1928, Thompson 4723 (MBG); damp 

field south of Imbler, Union Co., June 15, 1928, Thompson 4830a pag ЖА! ; wooded 

slopes of Sexton Mtn., Josephine Co., April 9, 1934, Thompson 10209 (MBG). 

11. T. macrophylla Hook. & Arn. Bot. Beech. Voy. 329. 1840; 

Torr. & Gray, Fl. N. Am. 1: 388. 1840; Torr. in Pac. Rail. Rept. 

4: 81. 1856. 

T. fabacea (Pall.) DC. ex Torr. Bot. Mex. Bound. Surv. 58. 

1856 

Ts РУТА S. Wats. in Proc. Am. Acad. 11: 126. 1876. 

T. robusta Howell in Erythea 1: 109. 1898. 

Plant 4-6 dm. high, woolly-tomentose throughout; stem 

stout, diffusely branched, branches ascending; stipules foli- 

aceous, ovate-cordate, 23.5 em. long; petioles 1.5-2.5 em. long; 

leaflets obovate-cuneate to oblanceolate or occasionally elliptic, 

4-7 em. long, 3—4 em. broad; racemes loose or compact, straight, 

erect, 1.5-2.5 dm. long; bracts ovate-cordate, 0.5—1 cm. long, 

semi-persistent; pedicels 4-6 mm. long; calyx appressed- 

pubescent; pods densely appressed-pubescent, erect, 6—8 cm. 

ong. 

Distribution: Oregon and upper California. 
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impe or SPECIMENS: 

OnEGoN: Coast Mtns., Curry Co., June 1884, Howell 75 (GH); Coast Mtns., 40th 

perit, Tus 8, 1884, Howell (FM 

CAL A: in moist grassy pisei) in open hills, Crystal Springs eit vk 
bie. pres Мау 1, 1902, Baker 685 (MBG); Knoxville, Napa Со., May 8 
Baker 3081 (MBG); Рас. В.В. Exp., 1853-4, , (A NSP); dry ae 
Coast Range, San Rafael, May 1865, Bolander (MBG); near Mendocino, Mendo- 
eino Co., Мау 1898, Brown 732 (MBG); no definite locality, Douglas (GH, prob- 
able ТҮРЕ); Tassajara Hot Springs, Monterey Co., June 1901, Elmer 3289 (MBG); 
Mount Hamilton, Santa Clara Co., June 1903, Elmer 5023 (MBG); Marin Co., 
April 4, 1921, Epling 5233 (MBG); no definite locality, 1846, Fremont 149 (MBG) ; 
Lagunitas, Marin Co., April 28, 1918, Grinnell (MBG); Smith Creek, foot of Mt. 
Hamilton, Santa Clara Co., May 10, 1907, Heller 8518 (MBG,ANSP,FM); damp 
soil in diteh along Melior about 5 mi. south of Calistoga, Napa Co., April 12, 
1924, Heller 13837 (MBG); between Santa Rosa and Agua Caliente, бона Со., 
April 22, 1902, Heller $ Brown 5343 (MBG); Mt. Tamalpais, April 10, 1906, 
Hobson (MBG); Napa Co., Mar. 1852, Thurber 548 (MBG, FM); San Luis Obispo, 
May 9, 1882, Jones 2660 (MBG). 

12. T. macrophylla var. velutina (Greene) Larisey, comb. 
nov. 

T. californica var. velutina Greene in Erythea 1: 81. 1893. 
T. velutina Greene in Erythea 3: 19. 1895. 
T. gracilis var. velutina Jepson, Man. Fl. Pl. Calif. 515. 1925. 
As the species except somewhat stouter though smaller 

throughout, and with a more silvery-silky appressed pubes- 
cenee. 

Distribution: California. 

CITATION OF SPECIMENS: 

CALIFORNIA: open flat 1 mi. south of Lagunitas, April 20, 1930, Bracelin 10 
(MBG); Crystal To — San Mateo Co., May 1903, I 4824 (MBG); 
Mount Hamilton, Jul Greene 32762 $ 3 (MBG,ND, of T. velutina 
Greene); Mount nien бун n Clara Co., May 31, 1907, p $606 (MBG 
ANSP,FM); mountains, San Diego, Aug. 1879, Orcutt 594 (MBG); Santa Ores 
Mtns., 1888, Parry (MBG); warm slope, Cuyamaea Lake area, San Diego Co., May 
18, 1935, Purer 6616 (MBG). 

13. Т. gracilis Howell in Erythea 1: 109. 1893. 
Plant 4-8 dm. high, sparingly strigose throughout; stem 

erect, slender, branches spreading; stipules broadly ovate- 
cordate to lanceolate, 1-2 em. long; petioles 2-3 em. long; leaf- 
lets obovate to oblanceolate, 3.5—5.5 em. long, 2-3 em. broad; 
racemes loose, 1-1.5 dm. long; bracts broadly ovate, 0.7—1.2 em. 
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long, semi-persistent; pedicels 0.5-1 ст. long; calyx silky vil- 
lous; pods densely villous, recurved, divaricate, lomentaceous, 
4—5 em. long. 

Distribution: Oregon. 

5 or SPECIMENS: 

№: summit of lower Siskiyou Mtns., July 3, 1902, Cusick 2927 (MBG); 
BE May 1922, Epling 5615 (MBG); Waldo, April 1892, Howell (CAL); 
Waldo, July 1894, Howell 1495 (MBG,ANSP,CAL). 

14. T. gracilis var. argentata (Greene) Jeps. Fl. Pl. Calif. 
515. 1893. 

T. argentata Greene in Erythea 3: 18. 1899. 
As the species except silvery-canescent throughout, and hav- 

ing somewhat longer stipules. 
Distribution: California. 

CITATION OF SPECIMENS: 

ORNIA: Modoc Co., 1893, Baker (ND,TYPE of T. argentata Greene); Forest- 
dale, Modoe Co., Aug. 14, 1899, Baker (MBG,ANSP,WYO,CAL); near Egg Lake, 
Modoc Co., Aug. 1894, Baker & Nutting (CAL,WYO). 

15. T. gracilis var. venosa (Eastw.) Jeps. Man. Fl. Pl. Calif. 
515. 1925. 

T. venosa Eastw. in Bull. Torr. Bot. Club 32: 198. 1905. 
As the species except glabrous and somewhat more delicate 

throughout, stipules more foliaceous, and leaflets more con- 
spicuously veined. 

Distribution: Oregon and California. 

CrTATION OF SPECIMENS: 

OnEGON : Grave Creek, May 14, 1889, Hammond 74 (MBG); open woods on trail 
to edel Pass 2 mi. from Kirby, April 20, 1926, Henderson 5981 (MBG 

CALIF Dunsmuir, Siskiyou Co., Тан 23, 1912, Eastwood 1319 (MBG) ; 
Shasta Springs on road to McCloud, May 27, 1923, Eastwood 11865 (MBG); 
between Lamoine & Williams ranch on state highway in yellow pine and oak belt, 
Shasta Co., 1 19, 1919, Heller 13250 (MBG); MeCloud Fork, Shasta Co., 
April 24, 1913, Smith 110 (MBG). 

DOUBTFUL SPECIES 

T. subglabra Henderson in Rhodora 32: 26. 1930. 
The type specimen of this species was not available; from 

the description it appears to be Т. gracilis var. venosa. 
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SUPPLEMENTARY NOTES ON SALVIA: AUDIBERTIA' 

CARL C. EPLING 

Associate Professor of Botany, University of California, Los Angeles 

At the time I described and illustrated Salvia Brandeger 

(Ann. Mo. Bot. Gard. 25: 117, pl. 20. 1938) I had not seen it 

in flower, my visit to Santa Rosa Island having been made with 

the object of securing seeds. The drawing therefore was made 

from pressed material of whieh, at that time, there were not 

many collections. The stamens of all the plants examined were 

included in the tube and the style was exserted as shown in the 

plate referred to. Several transplants were brought back, how- 

ever, and grown at the Blaksley Botanie Garden at Santa 

Barbara through the courtesy of Mr. M. van Rensselaer. Upon 

examination of these plants in flower, seven in all, it was found 

that, although some had the structure which was illustrated 

in the above-mentioned plate, others had exserted stamens but 

included styles, as shown in plate 29, herewith presented. 

This drawing was made by me from living material and put in 

wash by Mr. S. de Hospodar of the Works Progress Adminis- 

tration. Amongst the seven transplants mentioned above either 

one type or the other is found to be constant on a given indi- 

vidual. Mr. Wm. Hovanitz, who recently visited the island, 

kindly examined the living plants there and found the same to 

be true of them. In so far as I am aware, this is the only Amer- 

ican Salvia in which this differentiation of floral structure is 

to be found. 

1 Issued September 25, 1940. 

ANN. Мо. Bor. GARD., Vol. 27, 1940. (259) 



[Vor. 27 

260 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

10a. Salvia (Audibertia: Jepsonia) chionopeplica, sp. nov. 

Pl. 29, figs. 3 and 4. 
Frutex pilis ramosis densis utrimque floceoso-niveus ; foli- 

orum laminis ovatis vel oblongis 1.5-2 сш. longis, 7-12 mm. 
latis, in apice rotundatis, in basi ad petiolos 5-10 mm. longos 
angustatis, marginibus crenulatis, pagina superiore bullulata, 
inferiore retieulato-venosa, ambabus niveis; floribus in glo- 
merulis densis globosis floccoso-niveis modo solitariis modo 

duobus, bracteis subfoliosis integris obtusis subtentis; calyci- 

bus florentibus 9-10 mm. longis, in maturitate 12-13 mm. 
longis ore obliquo dentibus duobus inferioribus ad superiorem 

adjunctis ; corollarum caerulearum tubo 13 mm. longo ad me- 

dium intus dense piloso-annulato, labia superiore 4 mm. alta, 

inferioris paulo longioris lacinia media plana obcuneata ut 

videtur deflexa ; staminibus valde exsertis, ut videtur arcuatis ; 

stylo ut videtur deflexo. 

MEXICO: BAJA CALIFORNIA. 36 mi. east of Rosario, 12. IV. 1931, 7. L. Wiggins 

5300 (Stanford Univ., TYPE). 

This most interesting plant is the ninth species of Audiber- 
tia to be found in northern Lower California and the only one 
endemic to that region. In habit of foliage and inflorescence it 
is similar to S. Clevelandii. The leaves are more bullate, how- 
ever, and snowy with a dense branched pubescence. Such pu- 
bescence is otherwise characteristic in Audibertia only of S. 
leucophylla. The bracts and flowers are nearly those of S. leu- 
cophylla, but blue rather than rose color. According to the 
collector, they were ‘‘clear lavender with red spots.’’ The ori- 
fice of the calyx, like that of S. leucophylla, is nearly entire. 
Although the two lower teeth are still perceptible, they are 

wholly joined to the upper. In S. leucophylla, they are obsolete 

or nearly so. 'The conformation of the corolla is similar to that 

species, but the stamens appear to be arcuate, rather than 

thrust out and the style is apparently declined. The species 

occurs in the Larrea-Franseria formation. The wash drawing 
was made by Mr. H. Harthende of the Works Progress Admin- 

istration. 

Salvia Munzii х apiana.— Salvia Мипги occurs in an almost 

pure stand near the upper Otay Dam in San Diego Co., Calif., 
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covering the slope for many acres. Along the slope at its south- 

ern border it comes into contact with 5. арата. Along this 

interface two hybrid plants were recently found by Mr. Harlan 

Lewis. Like those from Lower California, these hybrids closely 

resemble S. Munziana in vegetative habit and in inflorescence, 

but have larger leaves and are whiter. The flowers, however, 

are about intermediate and the hybrid may readily be distin- 

guished from S. Мияги by the marked exsertion of the stamens. 
А traverse of a mile was recently made through an area on San 

Antonio Mesa, Lower California, where these two species oc- 
eur together, and of about 3,000 plants of both species only one 
was found to be of hybrid origin. This will give an approximate 
notion of the infrequency of the hybrid, when both species oc- 
eur abundantly together. 

Pollen smears were made from both parent species and the 

hybrid found at Otay Dam. These showed 16 pairs of chromo- 

somes for both species. Stewart (Am. Jour. Bot. 26: 731. 1939) 

has reported 15 for S. Мипги. However, his count was made 

from root-tip material, and, because of the small size of the 

chromosomes of Salvia, it is difficult to obtain accurate counts 

from somatic material. Nevertheless, it is possible that his 
count was correct for the material which he examined. The 
hybrid also had 16 pairs, but there were a number of chromo- 

some aberrations, chiefly chromosome bridges with accom- 

panying fragmentation. This suggests that there may have 
been one or more inversions. Pollen fertility in the hybrid was 
about 60-75 per cent, compared to 95-100 per cent in both spe- 
cies. The strong secondary association of at least 4 chromo- 
somes in Salvia apiana suggests that this species may be a 
polyploid. 

The hybrids of S. apiana x mellifera and S. apiana x Munzü 
are readily distinguishable; the former is usually more like 
S. apiana, particularly in the inflorescence. The differences in 
flower color and the occurrence of albinos suggest that the in- 
heritance of this character in the two species is due to different 
factors. 

The author is indebted to Dr. Thomas W. Whitaker for the 
data contained in paragraph two. 



EXPLANATION OF PLATE 

PLATE 29 

Figs. land 2. Salvia Brandegei drawn from life (flower x 5, stamen x 10). 
Figs. 3 and 4. Salvia chionopeplica (habit sketeh one-half natural size, flower 

drawn from a boiled specimen, x 5). 
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MERTENSIA DRUMMONDII (LEHM.) G. DON? 

LOUIS О. WILLIAMS 

Research Associate, Botanical Musewm of Harvard University, Cambridge, Mass. 

In my ‘‘Monograph of the Genus Mertensia in North 

America’’ (Ann. Mo. Bot. Gard. 24: 17-159. 1937) Mertensia 

Drummondu (Lehm.) G. Don was placed among the doubtful 

and excluded species, the type not being known. Since then Dr. 

А. Е. Porsild, of the National Museum of Canada, has loaned 

me two specimens which seem undoubtedly to belong to Mer- 

tensia Drummondu and which help to clarify that species. In 

addition a specimen cited on page 113 of the monograph under 

Mertensia viridis A. Nels., belongs to M. Drummondu. 

Mertensia Drummond should be inserted оп page 117 of 

the monograph, following the varieties of M. viridis. An ac- 

eount of the species is as follows: 

19f. Mertensia Drummondii (Lehm.) G. Don, Gen. Hist. 4: 

319. 1838. Pl. 30. 

Lithospermum Drummondu Lehm., Pug. 2: 26. 1828. 

Mertensia sibirica var. Drummond Gray in Proc. Am. 

Acad. 10: 53. 1875. 

Stems erect or ascending, 7—15 em. long, 1-few from each 

rootstalk; basal leaves elliptie (only one seen), acute, petiolate, 

blade 20 mm. long and 5 mm. broad, strigillose above, glabrous 

below, petiole about as long as the blade; cauline leaves sessile 

or nearly so, elliptic to broadly lanceolate, acute or obtuse, 1.5- 
3.5 em. long, 5-10 mm. broad, strigillose above, glabrous below; 

inflorescence crowded, a modified scorpioid есуше; pedicels 

glabrous, 1-10 mm. long; calyx 4-8 mm. long, the lobes di- 
vided almost to the base, lanceolate, acute, ciliate; corolla- 
tube 4—7 mm. long, glabrous within; corolla-limb 4-7 mm. long, 
moderately expanded, about as long as or a little shorter than 

the tube; fornices inconspicuous, glabrous; anthers about 1.5- 
2 mm. long; filaments as long as the anthers; style usually ex- 
ceeding the corolla-tube. 

* Issued September 25, 1940. 
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Distribution: known definitely only from the Northwest Ter- 

ritories in the vicinity of Coronation Gulf. 

NORTHWEST TERRITORIES: Camp Necessity,’’ Clifton Point, west end of 

Dolphin and Union Strait, 1916, Girling 687 (Nat. Mus. Canada) ; Wollaston Land, 

Lat. 69-70° N., Long. 115° W., Aug. 11, 1915, Jenness 410 (Nat. Mus. Canada). 

THOUT LOCALITY: a specimen marked ‘‘ex herb. Hooker, Lithospermum 

Drummondii, Fl. Bor.-Am.,"" and Nov. 1874. I say it is M. sibirica Don var. 

Drummondii. Large-flowered form. A. Gr[ay]."" (New York Botanical Garden). 

A curious species which is most closely allied to Mertensia 

viridis A. Nels. It seems to be an outlying species of a group 

of which the center of distribution is in Colorado. The closest 

station of an allied species of M. Drummondit is more than 1500 

miles to the south. 

EXPLANATION OF PLATE 

PLATE 30 

Mertensia Drummondii. Habit sketch x 114; flower parts x 3%. 
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CONTRIBUTIONS TOWARD A FLORA OF PANAMA! 

IV. MISCELLANEOUS COLLECTIONS, CHIEFLY ву PAUL Н. ALLEN 

ROBERT E. WOODSON, JR. 

Assistant Curator of the Herbarium, Missouri Botanical Garden 

Assistant Professor in the Henry Shaw School of Botany of Washington University 

AND ROBERT W. SCHERY 

Assistant in the Henry Shaw School of Botany of Washington University 

MARSILEACEAE 
(W. R. Maxon, Washington) 

MansiLEA POLYCARPA H. & G.—panamA: vicinity of Bejuco, 

June 18, 1939, А. H. G. Alston £ P. H. Allen 1867. New to 

Panama, but widely dispersed in tropical Ameriea. 

POLYPODIACEAE 
(W. К. Maxon, Washington) 

ALSOPHILA VILLOSA (H. & B.) Desv.—cuimigui: trail from 

San Felix to Cerro Flor, alt. 100-850 m., Aug. 13-14, 1959, P. H. 

Allen 1940. New to North America, agreeing closely with typi- 

eal material from Caracas. Range in South America: Colom- 

bia, Venezuela, the Guianas, and Brazil. 

ANEMIA MILLEFOLIA Gardn.—cocr£í: vicinity of El Valle, 

Dec. 8, 1938, Р. Н. Allen 1166. New to North America. Previ- 

ously known from Brazil and Colombia. 

CYATHEA CONSPERSA Christ—cHriRIQUÍ: vicinity of Cerro 

Punta, Jan. 21-24, 1939, P. H. Allen 1522. New to Panama. 

Known otherwise only from Costa Rica, where it is fairly 

common. 

DicRANOPTERIS MELLIFERA (Christ) Underw.—coci#: north 

rim of El Valle, July 9, 1939, P. Н. Allen 1893. А monstrous 

form. New to Panama, having been known only from Costa 

Rica. 

Drievazium SawNcrAE-RosaE Christ—currigvi: trail from 

Cerro Punta to headwaters of Rio Caldera, alt. 2250—2500 m., 

! Issued September 25, 1940. 

(265) 
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Jan. 14, 1939, P. H. Allen 1447. New to Panama. Known only 

from Costa Rica previously. 

Dryopteris scauaris (Christ) C. Chr. cooL: vicinity of El 

Valle, alt. 600-1000 m., Dec. 8, 1938, Р. H. Allen 1163; PANAMA: 

hills above Campana, alt. 600-800 m., Dec. 23, 1938, P. H. Allen 

1325. New to Panama. Known previously from southern 

Mexico to Costa Rica. 

Нумехортом crinirum (L.) Fée—PANAMÁ: cloud forest, 

Cerro Campana, alt. ca. 800 m., July 1, 1939, P. H. Allen 1877. 

New to Panama. Not uncommon in the West Indies; on the 
continent known previously from Mexico to Costa Rica. 

Potypoptum KuwzrANUM C. Chr.—cocrí: vicinity of El 

Valle, alt. 800-1000 m., Sept. 5, 1938, P. Н. Allen 748. New to 

Panama. A rare species, known previously from Colombia, 
Peru, and Brazil. 

PoLypopruM NANUM Fée—cuiniQuí: trail from San Felix to 
Cerro Flor, alt. 100-850 m., Aug. 13-14, 1939, P. П. Allen 1946. 
New to North America, our other specimens being from Trini- 
dad, French Guiana, British Guiana, and Brazil. A variable 
species, probably an aggregate. 

Rurerpopterts STANDLEYI Maxon—cocrí: vicinity of El 
Valle, alt. 600-1000 m., Dec. 8, 1938, P. H. Allen 1260. New to 
Panama. Known previously only from Costa Rica. 

GRAMINEAE 
(J. R. Swallen, Washington.) 

BovrELoua ЕПЛЕОКМІЅ (Fourn.) Griffs. PANAMA: vicinity 
of San Carlos, alt. 0-10 m., Dec. 5, 1938, P. H. Allen 1148. Pre- 
viously known to extend from the southwestern United States 
to Guatemala. 

Poa annua L.—ocnuimiquí: vicinity of New Switzerland,“ 
central valley of Rio Chiriqui Viejo, alt. 1800-2000 m., Jan. 
6—14, 1939, P. Н. Allen 1378. A weedy species that might be 
expected almost anywhere, but previously unreported for 
Panama. 

LuzionA Spruceana Benth.—canau zone: vicinity of Juan 
Mina, alt. 30 m., Nov. 26, 1939, 4. G. B. Fairchild 2048 in part; 
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same locality, Jan. 14, 1940, А. G. В. Fairchild 2096. А South 

American species which has been found once before in Central 

America (Honduras). 

ARACEAE 
(P. C. Standley, Chicago) 

SPATHIPHYLLUM Zetekianum Standl., sp. nov. Planta erecta 

terrestris са. 60 em. alta; folia numerosa, petiolo lamina vulgo 

bene longiore gracillimo 12-20 em. longo, geniculo ca. 1 em. 

longo instructo, vagina brevi persistente vix ultra 8 em. longa 

atque saepius breviore; lamina anguste lanceolata vel lanceo- 

lata in sicco fere membranacea 13-20 сш. longa 2-5 em. laa 

longissime angusteque attenuata, basin versus sensim atten- 

uata, basi ipsa aeutissima, supra intense viridis, subtus pal- 

lidior, nervis primariis lateralibus utroque latere ea. 6 sub- 

remotis angulo aeutissimo adscendentibus; pedunculus teres 

gracillimus ca. 43 em. longus 2 mm. crassus, parte stipitiformi 

3 em. longa; spatha lanceolato-ovata viridis 10.5 em. longa 

3 em. lata, abrupte longi-acuminata vel caudato-acuminata, 

basi aeuta; spadix eylindrieus obtusissimus 1.5 em. longus 

6-7 mm. erassus pauciflorus; sepala са. 6 biseriata libera; 

stylus ovarium subaequans ultra perigonium longe exsertus 

atque perigonio fere duplo longior, conieus.—CANAL ZONE: 

Zetek Trail, Barro Colorado Island, July, 1931, D. E. Starry 

27 (Herb. Field Mus., TYPE). 

Three other species of Spathiphyllum are known more or 

less definitely from Panama, and all are recorded for the Canal 

Zone. In general appearance, and especially in foliage, S. 

Zetekianum is most like S. floribundum (Lind. & André) N. E. 

Brown (which has been recorded for the region under the er- 

roneous name of S. Patini N. E. Brown), but in the latter the 

style does not exceed the perianth, and the spadix is therefore 

even rather than tuberculate in fruit. The other two species, 

S. Friedrichsthalu Schott and S. phrynifolium Schott, both 

have exserted styles, but their leaves are large and several 

times as broad as those of S. Zetekianum, and their spadices 

much longer and thicker, with many times as numerous flowers 

in each spadix. 
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ERIOCAULACEAE 

(Н. N. Moldenke, New York) 

Ertocauton Woodsonianum Moldenke, spec. nov. Herba 

pumila; caule perbrevi; bracteis involucri hyalinis vel stra- 

mineis ovatis vel ellipticis vel obovatis obtusis; floribus di- 

meris; floris 4 sepalis obovatis; floris 9 sepalis late obovatis 

hyalinis valde alato-cristatis. 

Dwarf plants; leaves tufted, erect or spreading, thin-mem- 

branaceous or pellucid, light-green, linear, 4-7 em. long, 1.5- 

3 mm. wide at the middle, subulate at the apex, not at all revo- 

lute along the margins, glabrous, fenestrately many-nerved 

(the fenestrations especially conspicuous beneath); peduncles 

0-21 per plant, slender, 6.5-19.5 em. long, 3-costate, slightly 

twisted, glabrous; sheaths loose, 3—5 ст. long, much shorter 

than the leaves, glabrous, not fenestrate, deeply lobed at the 

apex; heads hemispheric, lightly flavescent-stramineous, 3- 

4.5 mm. in diameter; involucral bractlets scarious, hyaline or 
stramineous, varying from ovate to elliptic or obovate, about 

3 mm. long, 2-2.5 mm. wide, obtuse at the apex, usually not 

much narrowed at the base; receptaeular bractlets broadly 
elliptie, scarious, somewhat flavescent along the midrib and 

at the apex, hyaline toward the margins, about 2.4 mm. long 
and wide, rounded at the apex, somewhat narrowed at the base, 

decidedly navieular and closely imbricate; staminate florets: 
pedicellate (pedicels about 0.5 mm. long); sepals 2, free to the 
base, obovate, about 1.5 mm. long and about equally wide at 
the apex, hyaline, transparent, conduplicate around the corolla- 
tube, carinate in a median line on the back, slightly emarginate 
at the apex, erect, glabrous throughout; corolla-lobes 2, minute, 
obtuse, non-glanduliferous; stamens 4; anthers brown; pistil- 
late florets: pedicellate (pedicels about 0.5 mm. long); sepals 
2, broadly obovate, hyaline, transparent, about 1.7 mm. long 
and equally wide at the apex; slightly emarginate, flat (not 
conduplicate), with a very broad wing or crest on the median 
keel on the back, glabrous; petals 2, free, hyaline, spatulate, 
transparent, about 1.9 mm. long, about 0.7 mm. wide at the 
apex; ovary 2-celled—panamMA: margin of pool in savanna 
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along road between Panama and Chepo, Nov. 29, 1934, C. W. 

Dodge, A. A. Hunter, J. A. Steyermark & Р. Н. Allen 16717 

(Herb. Missouri Bot. Gard., TYPE). 

SynconanTuus Pittieri Moldenke, spec. nov. Herba perennis; 

foliis caespitosis recurvatis vel adpressis 1-1.5 em. longis dense 

strigosis; vaginis dense pilosis; pedunculis glabris; sepalis pet- 

alisque hyalinis glabris. 

Dwarf plants; leaves few, tufted, recurved and usually 

elosely appressed to the ground, membranous, olivaceous, 

linear, 1.0-1.5 em. long, to 1 mm. wide at the middle, attenu- 

ate and subulate at the apex, densely strigose with whitish 

appressed antrorse hairs on both surfaces, not fenestrate; 

sheaths tightly appressed, 2-2.5 mm. long, greatly surpassing 

the leaves, densely pilose with irregular whitish hairs, deeply 

lobed at the apex; peduncles several per plant, stramineous, 

slender, rather obscurely costate, slightly twisted, glabrous; 

heads hemispheric, light-gray or ashy, 3.5-4.5 mm. wide; in- 

volucral bractlets membranous, narrowly obovate or oblanceo- 

late, about 2 mm. long and 1 mm. wide, turning brown toward 

the middle, hyaline at the margins; receptacular bractlets 

none; staminate florets: pedicellate; pedicels about 0.5 mm. 

long, villous; sepals hyaline, transparent, narrow-elliptic, 

about 1.2 mm. long, about 0.5 mm. wide, glabrous; petal-tube 

hyaline, translucent, about 1.5 mm. long, 3-lobed at the apex; 

anthers 3, white; pistillate florets: pedicellate (pedicels about 

0.7 mm. long, villous) ; sepals 3, free, hyaline, transparent, nar- 

rowly lanceolate, about 1.7 mm. long, about 0.5 mm. wide at the 

base, sharply acute or acuminate at the apex, glabrous through- 

out; petals narrowly oblong, hyaline and transparent, about 

1 mm. long and 0.3 mm. wide, glabrous, connate by their mar- 

gins above, free at the base. HII: Sabana de El Boquete, 

alt. 700-1100 m., March 21, 1911, H. Pittier 3316 (Herb. New 

York Bot. Gard., TYPE). 

BROMELIACEAE 
(L. B. Smith, Cambridge, Mass.) 

THECOPHYLLUM ANGUSTUM Mez & Wercklé—cocrf: north 

rim of El Valle de Antón, alt. 600-1000 m., Feb. 12, 1939, Р.Н. 
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Allen 1645. Known previously only from the type, collected in 

Costa Rica. 

TILLANDSIA SPICULOSA Griseb. var. PanMANA (Mez) L. B. 

Smith—panama: cloud forest near summit of Cerro Campana, 

alt. 800-1000 m., July 1, 1939, Р. Н. Allen 1878. Previously 

known from Costa Rica. 

TILLANDSIA GUANACASTENSIS Standl.—cocrLÉ: vicinity of El 

Valle de Antón, alt. са. 600 m., Dec. 10, 1939, P. Н. Allen 2060. 

Previously known from Costa Rica. 

G'UZMANIA DISSITIFLORA (André) L. B. Smith cool: vicin- 

ity of El Valle de Antón, alt. са. 600 m., Dec. 10, 1939, Р. Н. 

Allen 2055. Previously known from Costa Rica and Colombia. 

LILIACEAE 

SMiLACINA Gigas Woodson, sp. nov. Rhizoma cormiformis 

subpyriformis 5-6 em. longa 3.0-3.5 em. lata. Caulis са. 3 m. 

altus basi ea. 1 ст. diam. glaber in sicco profunde sulcatus. 

Folia 10-14 adscendentia oblique oblongo-elliptica apice lon- 
giuseule subeaudato-acuminata basi late obtusa eum petiolo 
vix bene manifesto 25—40 em. longa 7-9 em. lata in sicco tenue 

membranacea glabra venis ereberrimis distinetis venulis trans- 
versalibus haud faciliter visis. Panieula pyramidalis 25—35 
em. longa 20-25 ст. lata omnino glabra vix flexuosa; ramis 
multis adscendentibus inferioribus 13-15 em. longis superior- 
ibus sensim brevioribus; pedicellis approximatis sat congestis 
0.5 em. longis; bracteis vix visis. Perianthii segmenta alba vel 
in sicco pallide sulphurea oblongo-ovata apice rotundata 0.35 
em. longa glabra. Stamina perianthio aequilonga exserta; 
antheris globosis са. 0.05 ст. diam.; filamentis subulatis gla- 
bris. Pistillum 0.15 em. longum glabrum ; stylo ovario subduplo 
breviore. Васса ignota.—cnmiqví: trail from Cerro Punta to 
headwaters of Río Caldera, alt. 2250-2500 m., Jan. 14, 1939, 
P. H. Allen 1446 (Herb. Missouri Bot. Gard., түре). 

This species is exceedingly distinctive, both because of its 
relatively enormous size and the large, fleshy, corm-like rhi- 
zomes. In the region where it was found S. paniculata Mart. & 
Gal. abounds, growing much in the same fashion as its relatives 
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in the northern forests. I have found the latter species so uni- 

form in the field that interpretation of S. Gigas as merely a 

variant seems out of the question. 

DIOSCOREACEAE 

(C. V. Morton, Washington, D. C.) 

DIOSCOREA CONVOLVULACEA С. & S. var. GLABRA Uline—coc es: 

El Valle de Antón, Sept. 5, 1938, P. H. Allen 739. Previously 

known from Mexico to Costa Rica. 

DrosconEA RACEMOSA (Kl.) Uline—cocré: El Valle de Antón, 

Dec. 8, 1938, P. H. Allen 1258; PANAMÁ: cloud forest near sum- 

mit, Cerro Campana, July 1, 1939, P. H. Allen 1869. Previously 

known from Costa Rica. 

ZINGIBERACEAE 

RENEALMIA RUBRO-FLAVA К. Sch.—cocré: north rim of El 

Valle de Antón, alt. 600—1000 m., Feb. 12, 1939, P. H. Allen 1654. 

Previously known only from the type collection in Ecuador 

(Eggers 15121,1n Hb. Berol.), which I have not yet had the op- 

portunity to examine. Our plant checks very well with the de- 

scription, except that Mr. Allen's notes merely state “flowers 

cream,’’ whereas Schumann specified the calyx as red and the 

eorolla as yellowish. This is the largest species of the genus, 

however, and would be hard to mistake. The leaves are at least 

twice as large as those of the giant R. exaltata. 

ORCHIDACEAE 

(Louis O. Williams, Cambridge, Mass.) 

The collections of orchids reported here, about 120 numbers, 

are the most valuable that have been made in Panama in many 

years. The majority are from the vicinity of El Valle, Pro- 

vincia de Coclé, and in Quebrada Lopez in the Canal Zone. 

Types of the species described are either in the Herbarium 

of the Missouri Botanical Garden or in the Ames Herbarium. 

Most of the new species and some of the old ones have been il- 

lustrated by Mr. Gordon W. Dillon. 

HABENARIA strictisstma Rehb. f. var. opoNTOPETALA (Reichb. 

f.) L. O. Williams.—cocré: Nata, about 50 m. alt., flowers 
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green, Sept. 12, 1938, Allen 820; РАМАМА: Isla Taboga, 0-350 

m. alt., flowers green, Dec. 16, 1938, Allen 1280. Previously 

known from Florida, the West Indies, Mexico to Costa Rica. 

PRESCOTTIA stacHyopEs (Sw.) Lindl.—cocrÉ: vicinity of El 

Valle, 600-1000 m. alt., Dec. 8, 1938, and Dec. 10, 1939, Allen 

1183 and 2064. New to Panama. Previously recorded from 

Florida, Mexico to Costa Rica and the West Indies. The pres- 

ent specimens represent a large-leaved form. The lamina of 

the largest leaf is 22 cm. long and 15.5 cm. broad. 

PONTHIEVA MACULATA Lindl.—cuirigut: epiphytic, trail from 

Cerro Punta to headwaters of Río Caldera, 2250-2500 m. alt., 

flowers brown, covered with glandular hairs, Jan. 14, 1939, 

Allen 1430. Apparently not recorded from Panama previously 

but rather widely distributed from Mexico to Costa Rica and in 

northern South America. 

PoNTHIEVA RACEMOSA (Walt.) Mohr—cocrÉ: vicinity of El 

Valle, 600-1000 m. alt., flowers white, Dec. 8, 1938, Allen 1161. 

Not an uncommon plant from Virginia to Florida, the West 

Indies, Mexico to northern South America, but apparently not 

recorded from Panama previously. 

SrELIs montana L. О. Williams, sp. nov. Herbae caespitosae, 

epiphytieae, usque ad 33 em. altae. Caules secundarii quam 

folia breviores. Folia oblanceolata, obtusa, coriacea. Inflores- 

centia racemosa, plusminusve secunda, quam folia longior vel 

aequitans. Sepala basi connata. Sepalum dorsale ovatum 

vel lanceolato-ovatum, acutum, apiculatum, quinquenervium. 

Sepala lateralia late ovata, plusminusve obliqua, acuta, apic- 
ulata, basi mentum inconspicuum formantia. Petala plus- 

minusve orbieularia, bidentata. Labellum oblongum vel ob- 

longo-obovatum, obseure trilobatum, basi eallo magno or- 

natum. 

Large (for the genus) caespitose epiphytic herbs up to 33 em. 
tall. Seeondary stems 11-13 em. long, covered by sheathing 
cauline bracts, shorter than the leaves. Leaves 17-20 em. long 
and 3-3.5 em. broad, oblanceolate, obtuse, coriaceous, gradually 
narrowed into a short petiole. Inflorescence racemose, as long 
as or longer than the subtending leaf, more or less secund. 
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Flowers rather large for the genus, green. Sepals connate for 
a short distance at their bases. Dorsal sepal 6 mm. long and 
3.5 mm. broad (free portion 4.5 mm. long), ovate to lanceolate- 
ovate, acute, apiculate, 5-nerved. Lateral sepals about 5 mm. 
long and 4.5 mm. broad, broadly ovate, somewhat oblique, 
acute, apiculate, 5-nerved, forming a short and inconspicuous 
mentum at the base. Petals about 1.5 mm. long and 1.5 mm. 
broad, nearly orbicular, with a small tooth on each side near 
the middle, terminal half conspicuously thickened. Lip about 
2-2.25 mm. long and 0.8-1 mm. broad, oblong to oblong-obo- 
vate, obscurely 3-lobed, with a large callus which fills more 
than the basal half of the lip, terminal part of the lip thin and 
(when spread out) suborbicular, minutely puberulent dorsally. 
—cHiRIQUÍ: trail from Cerro Punta to headwaters of Río 
Caldera, 2250-2500 m. alt., Jan. 4, 1939, Allen 1463 (Herb. Mis- 
souri Bot. Gard., түрк). 

Stelis montana is a rather distinctive species which is not 
closely allied to any other species known to me. 

STELIS Этовки Ames—-cocrÉ: epiphytic, wet north rim, vi- 
einity of El Valle, 800-1000 m. alt., May 21, 1939, Allen 1826. 
This recently described species is new to Panama, having been 
found first in Costa Riea. 

Maspevauuia Allenii L. O. Williams, sp. nov. (pl. 31, figs. 
12-16). Herbae caespitosae, epiphytieae. Caules secundarii 
breves, unifoliati. Folia linearia, aeuta, coriacea, semiteretia 
et canalieulata. Inflorescentia uniflora; pedunculus elongatus, 
glaber. Sepala ad basim tubo connata. Sepalum dorsale longe 
eaudatum; lamina triangularis. Sepala lateralia plusminusve 
ad apicem connata, lanceolata, cum antenna laterali prope 
apicem, basi gibbosa. Petala oblonga, uninervia, apice rotun- 
data, obtusa, integra. Labellum lanceolatum vel oblongo- 
laneeolatum, obtusum, basi bicaudatum; lamina bicallosa. 
Columna generis. 

Small eaespitose epiphytie herbs. Secondary stems very 
short, about 3 mm. long, covered by white chartaceous bracts, 
unifoliate. Leaves 10—20 mm. long, up to 2 mm. broad, linear, 
acute, coriaceous, subterete and canaliculate. Inflorescence 1- 
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flowered, subtending bract about 1 mm. long, triangular or 

nearly so; peduncle elongate, 3-4 em. long, very slender, 

smooth. Sepals joined into a tube at the base, 3-nerved. Dorsal 

sepal long-caudate, free portion of the lamina triangular, about 

2.5-3 mm. long and 3-3.5 mm. broad at the base; caudate termi- 

nation filiform, about 10 mm. long. Lateral sepals connate to 

their apices or nearly so, lanceolate, 12-15 mm. long, together 

4.5-5 mm. broad, gibbous at their bases, each with a lateral 

filiform appendage 5-6 mm. long situated about 2 mm. from 

its apex. Petals 1.5-2 mm. long and about 0.75 mm. broad, ob- 

long, 1-nerved, apex rounded, obtuse, entire. Lip about 3 mm. 

long and 1 mm. broad, lanceolate or lanceolate-oblong, obtuse, 

3-nerved, bicaudate at the base, lamina with two longitudinal 

calluses. Column of the genus.—cocré: vicinity of El Valle, 

600—1000 m. alt., Dec. 8, 1938, Allen 1230 (Herb. Missouri Bot. 

Gard., TYPE). 

Masdevallia Allenii is allied to M. triaristella Rehb. f. It 

differs in being a smaller plant with much smaller flowers, dif- 

ferently shaped petals with entire, rounded apices, and much 

shorter leaves. 

MaspEVALLIA CHONTALENSIS Rchb. f.—cocrí: vicinity of El 

Valle, 600-1000 m. alt., flowers white with yellow-tipped spurs, 

Dec. 8, 1938, Allen 1231; epiphytic, vicinity of El Valle, north 

rim (wet), 800-1000 m. alt., May 21, 1939, Allen 1826. New to 

Panama. Previously recorded from Nicaragua and Costa Rica 

where it is not uncommon. 

MASDEVALLIA ECAUDATA Schltr.—curriqgui: valley of upper 

Rio Chiriqui Viejo, ‘‘flowers white with three purple stripes on 

outer petals, Jan. 18, 1938, White & White 81. New to 

Panama but not uncommon in Costa Rica. 

MASDEVALLIA SIMULA Rchb. f. (pl. 31, figs. 1-8)—cANAL ZONE: 

in tops of high trees, Quebrada Lopez, 30 m. alt., flowers clear, 

striped and barred red, Feb. 11, 1940, Allen 2115. New to the 

flora of Panama. Previously recorded from Guatemala, Hon- 

duras, Costa Rica, Colombia and Ecuador. An illustration of 

the species has been prepared from specimens preserved in 

spirits. 
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LepantHeEs rotundifolia L. О. Williams, sp. nov. (pl. 31, figs. 

9-11). Herbae caespitosae, epiphyticae, parvae, usque ad 8 cm. 

altae. Caulis gracilis, unifoliatus. Folia orbicularia vel or- 

biculari-ovata, coriacea. Inflorescentia disticha, quam folia 

brevior, pauciflora. Sepalum dorsale suborbiculare, obtusum 

vel acutum, trinervium, ad basim connatum. Petala trilobata; 

lobus prope sepalum dorsale longior, lanceolatus, acutus, ob- 

liquus, uninervius; lobus prope sepala lateralia lanceolatus, 

acutus, obliquus, uninervius. Labellum bilobatum, lobis mal- 

leoliformibus. Columna generis. 

Small caespitose, epiphytic herbs up to 8 em. tall. Secondary 

stems slender, covered by sheaths, bearing a single leaf at their 

apices; sheaths glabrous except the ciliate margins. Leaves 

about 25 mm. long and 19-28 mm. broad, orbicular or orbicular- 

ovate, or even broader than long, coriaceous. Inflorescence 

distichous, shorter than the subtending leaf, few-flowered. 

Dorsal sepal about 3 mm. long and 2 mm. broad, suborbicular, 

abruptly acuminate, 3-nerved. Lateral sepals about 2.5 mm. 

long and 2 mm. broad, suborbicular, obtuse or acutish, 3- 

nerved, connate at their bases. Petals bipartite; lobes near 

the dorsal sepal longest, about 3.5 mm. long and 1 mm. broad, 

lanceolate, acute, oblique, 1-nerved; lobes near the lateral 

sepals about 2 mm. long and 0.8 mm. broad, lanceolate, acute, 

oblique, 1-nerved. Lip 2-lobed, about 1.5 mm. long and 2 mm. 
broad, each lobe malleoliform. Column about 1.5 mm. long, 
clavate.—cocrÉ: epiphytic, wet north rim, vicinity of El Valle, 

800—1000 m. alt., May 21, 1939, Allen 1835 (Herb. Missouri 
Bot. Gard., TYPE). 

Lepanthes rotundifolia is somewhat allied to L. Turialvae 

Rchb. f., from which it differs in the broader leaves and shape 
of petals, as well as other charaeters. 

PLRUROTHALLISs Allenii L. О. Williams, sp. nov. (pl. 34, figs. 
5-7). Herbae epiphyticae, caespitosae, parvae, usque ad 12 em. 

altae. Caulis secundarius quam folia brevior. Folia ligulata 

vel lineari-ligulata, obtusa vel tridentata, coriacea. Inflores- 

centia uniflora, saepissime fasciculo nonnullae, flores pro planta 
magni, quam folia breviores. Sepalum dorsale lanceolatum, 
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longe attenuato-acuminatum, trinervium. Sepala lateralia 

plusminusve usque ad apicem connata, junta laminam lanceo- 

latam, aeutam formantia. Petala lanceolata, acuta vel acu- 

minata, paulo obliqua. Labellum trilobatum; lobi laterales 

erecti (expansi plani), apice rotundati; lobus medius anguste 

triangularis, acutus, echinulatus; discus carnosus eum callo 

tripartito prope medium. Columna generis. 

Small epiphytic, caespitose herbs up to about 12 em. high. 

Secondary stems 3-5 em. long, slender, invested at the base 

by one or two sheaths, shorter than the leaves. Leaves 5-8 cm. 

long, 3-6 mm. broad, ligulate to linear-ligulate, obtuse or tri- 

dentate, coriaceous. Inflorescence a 1-several-flowered fas- 

cicle, much exceeded by the leaves, the flowers large for 

the size of the plant, dull red. Dorsal sepal about 15 mm. 

long and 4 mm. broad, lanceolate, long attenuate-acuminate, 

3-nerved. Lateral sepals connate nearly to their apices, 
about 15 mm. long and together 5 mm. broad, lanceolate, acute, 

each sepal 2-nerved. Petals about 12 mm. long and 3 mm. 
broad, lanceolate, acute or acuminate, 3-nerved, slightly ob- 

lique. Lip about 4 mm. long and as broad, 3-lobed; the lateral 

lobes erect, about 1.25 mm. long and 1 mm. broad, broadly ob- 

long, the apices rounded; the mid-lobe about 2 mm. long and 

1.5 mm. broad at the base, narrowly triangular, acute; dise (in- 

cluding mid-lobe) very fleshy, with a tripartite raised callus 
near the middle and the mid-lobe covered with echinulate pro- 

tuberanees. Column short, about 1.5 mm. long; column-foot 
small. cooL: vicinity of El Valle, alt. 600-1000 meters, 

flowers dull red, Dee. 8, 1938, Allen 1240 (Herb. Missouri Bot. 

Gard., TYPE). 

Pleurothallis АПепи is a rather handsome species which is 

somewhat allied to Р. Rowleei Ames, from which it differs in 
several respects. 

PLEUROTHALLIS CALYPTROSTELE Schltr. (pl. 33, figs. 11-15).— 
cocLÉ: vicinity of El Valle, 600-1000 m. alt., Dec. 8, 1938, Allen 

1233. New to the flora of Panama, previously known from 

Costa Rica. There are a few minor differences between the 

present specimens and the usual Costa Rican material. 
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PrEvRoTHALLIS cobraeformis L. О. Williams, sp. nov. (pl. 34, 

figs. 7-14). Herbae parvae, epiphyticae, usque ad 13 cm. altae. 

Caules secundarii foliis subaequales. Folia oblanceolata, ob- 

tusa vel acuta. Inflorescentia uni—pauciflora, quam folia brev- 

ior. Sepalum dorsale suborbiculare, cucullatum. Sepala later- 

alia connata, late ovalia. Petala elliptica, acuta, dentato-cili- 

ata, uninervia. Labellum breviter unguiculatum; lamina apic- 

ulata, late cordata, carnosa. Columna generis. 

Small caespitose, epiphytic herbs up to 13 em. tall. Second- 

ary stems mostly 4-6 em. long, slender, subequal to the leaves 

in length or a little longer. Leaves 4-6 em. long and 8-11 mm. 

broad when mature, oblanceolate, obtuse or acute, fleshy. In- 

florescence a 1-several-flowered fascicle or possibly an abbrevi- 

ated raceme, much exceeded by the subtending leaf. Dorsal 

sepal 8-10 mm. long, 7-9 mm. broad, suborbicular, subacute, 

strongly cucullate. Lateral sepals connate to their tips, about 

6—7 mm. long and 4.5-5 mm. broad, broadly oval, 4-nerved. Pet- 

als 4-6 mm. long and 1.2-1.5 mm. broad, elliptic, acute, arcuate, 

dentate-ciliate, l-nerved. Lip about 3.5 mm. long and as 

broad, short-clawed; lamina apiculate, broadly cordate, fleshy, 

sharply deflexed, the basal auricles rounded. Column about 

2mm. long; column-foot very short.—cocL&: epiphytic, vicin- 

ity of El Valle de Antón, ca. 600 m. alt., flower tan spotted with 
maroon, Dec. 19, 1939, Allen 2057 (Herb. Ames, No. 58413, 

TYPE). 

Pleurothallis cobraeformis is allied to P. gonioglossa Schltr. 

It may be distinguished by the very much larger flowers; 

broader hood-shaped dorsal sepal ; broader lateral sepals ; and 

by the comparatively narrower oblanceolate leaves. 

PLEUROTHALLIS EUMECOCAULON Sehltr.—cocrÉ: vicinity of 

Е Valle, 600-1000 m. alt., flowers white, Dec. 8, 1938, Allen 

1237. New to Panama, previously known only from Costa 
Rica. 

Рувовотнатллз hispida L. О. Williams, sp. nov. (pl. 33, figs. 

1-4). Herbae caespitosae, epiphyticae, parvae, usque ad 5 em. 

altae. Caulis seeundarius quam folia brevior. Folia anguste 

elliptica vel elliptico-ovata, obtusa, coriacea, quam caules 
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longiora, margine hispida vel hispidula. Inflorescentia uni- 

vel pauciflora, saepissime fasciculata, foliis multo brevior. 

Sepalum dorsale eum sepalis lateralibus usque ad medium con- 

natum, lanceolatum, acutum, dorso hispidulum. Sepala later- 

alia usque ad apieem connata, cucullata, carinata, extus his- 

pidula et intus papillosa. Petala lineari-oblonga, apice oblique 

truneata et aeuta, binervia. Labellum unguiculatum; lamina 

oblongo-lanceolata, trieallosa, margine anteriore integra vel 

dentieulata; unguis ad basim biaurieulatus. Columna ad 

apicem auriculato-alata. 

Small caespitose, epiphytic herbs up to about 5 em. tall. Sec- 

ondary stems 0.5-2 mm. long, shorter than the leaves; stems 

invested by two or three cauline sheaths, the upper one reach- 

ing to the base of the leaf where it 18 subinfundibuliform, the 

sheaths maculated with maroon dots and hispid, at least along 

the angles. Leaves 1-3.5 em. long, 0.3-1.3 em. broad, narrowly 

elliptic to elliptie-oval, obtuse, coriaceous, exceeding the sec- 

ondary stems in length, margins hispid or hispidulous. Inflo- 

rescence 1-few-flowered, fasciculated, much exceeded by the 

leaves. Flowers 7-8 mm. long, maroon. Dorsal sepal connate 

for half its length with the laterals, 5-6 mm. long, lanceolate, 

acute, 3-nerved, hispidulous dorsally. Lateral sepals about 

6 mm. long and together about 6 mm. broad, connate to their 

tips, strongly cucullate, in natural position calceolate and re- 
sembling the lip of Cypripedium acaule Aiton in outline, ear- 

inate, hispidulous outside and papillose within, each sepal 3- 
nerved. Petals about 4 mm. long and 1 mm. broad, linear- 
oblong, the apex obliquely truneate and acute, 2-nerved. Lip 
about 3 mm. long and 1.5 mm. broad, unguiculate; lamina ob- 
long-lanceolate, with a lamellate callus extending from each 
lateral angle toward the apex and with а mamillate callus at 
the junction of the claw and the lamina, margins toward the 
apex entire or denticulate; claw about 0.5 mm. long, minutely 
biauriculate at the base. Column about 2.5 mm. long, auricu- 
late-winged toward the apex; column-foot bulbose, about 1 mm. 
long.—cocrí: vicinity of El Valle, 800-1000 m. alt., Sept. 5, 
1939, Allen 782 (Herb. Ames, No. 57755, түрк); vicinity of El 
Valle, 600-1000 m. alt., Dec. 8, 1938, Allen 1243. 
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Pleurothallis hispida is not closely allied to any species 

known to me. The two collections cited differ in vegetative size 

but otherwise seem to be identical. 

PLEUROTHALLIS HOMALANTHA Schltr.—cocrÉ: vicinity of El 

Valle, 600—1000 m., alt., flowers brown, Dec. 8, 1938, Allen 1236. 

New to the flora of Panama. 

PLEvROTHALLIs lepidota L. О. Williams, sp. nov. (pl. 32, figs. 

8-12). Herbae caespitosae, epiphyticae, parvae, usque ad 22 

ст. altae. Caulis seeundarius gracilis. Folia elliptica vel el- 

liptieo-laneeolata, breviter acuminata. Inflorescentia race- 

mosa, pauciflora, folio brevior. Sepalum dorsale lineari-lance- 

olatum, acutum, trinervium, carinatum. Sepala lateralia sub- 

triangularia, plusminusve usque ad apicem connata, acumi- 

nata, dorso earinato-alata. Petala linearia, acuta, uninervia. 

Labellum unguieulatum, obseure trilobatum, intus lepidotum 

vel lepidoto-verrueosum, callo mammillato ad unguis et lam- 

inae junetionem ; lobi laterales rotundati, erecti; lobus medius 

oblongo-laneeolatus, acutus. Columna generis; clinandrium 

serrulatum. 

Small eaespitose, epiphytie herbs up to about 22 em. tall. 

Secondary stems about 9-12 em. long, slender, partially in- 

vested with 2-3 searious sheaths. Leaves 7—10 cm. long, 3- 

3.5 em. broad, elliptic to elliptic-lanceolate, short-acuminate. 

Inflorescence racemose, few-flowered, one or more from the 

axil of a leaf, shorter than the leaf; bract subtending the inflo- 

rescence about 1.5 mm. long, chartaceous, lanceolate; bracts of 

the inflorescence about 3 mm. long, ovate-lanceolate, surround- 

ing the rachis. Dorsal sepal 13-14 mm. long and about 2 mm. 

broad, linear-lanceolate, acute, 3-nerved, carinate. Lateral 

sepals about 14 mm. long and (together) 12 mm. broad at their 

base, nearly triangular, connate nearly to their apices, acumi- 

nate, each 3-nerved and carinate-winged along the mid-nerve 

dorsally, outer surface papilliferous. Petals about 5 mm. long 

and 0.25 mm. broad, linear, acute, 1-nerved. Lip about 8 mm. 

long and 5 mm. broad, unguiculate, obscurely 3-lobed, upper 

surface lepidote or lepidote-verrucose, with a mammillate cal- 

lus at the junction of the claw and the lamina, margins serru- 

late to serrate; lateral lobes 2 mm. long and as broad, rounded, 



[Vor. 27 

280 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

erect in natural position; mid-lobe oblong-lanceolate, acute, 

about 4-5 mm. long, and 2 mm. broad. Column 4—5 mm. long; 

clinandrium serrulate.—cniniQuí: epiphytic, Llanos del Vol- 

can, about 1300 m. alt., flowers green striped maroon, Jan. 23, 

1939, Allen 1552 (Herb. Ames, No. 57700, түре). 

A handsome large-flowered species not closely allied to any 

other in Central America. 

PLEUROTHALLIS pterocaulis L. О. Williams, sp. nov. (pl. 32, 

figs. 1-7). Herbae epiphyticae, repentes, usque ad 16.5 em. 

altae. Caulis seeundarius alatus vel angulatus, quam folia 

brevior. Folia elliptica vel elliptico-lanceolata, acuta, coriacea. 

Inflorescentia uni- vel pauciflora racemorum fasciculus, folio 

brevior. Sepalum dorsale oblongo-lanceolatum, obtusum vel 

acutum, naviculare, carinatum. Sepala lateralia usque ad me- 

dium eonnata, oblongo-lanceolata, plusminusve obliqua, acuta, 

trinervia, carinata. Petala subrhombico-obovata, uninervia, ad 

apicem serrulata. Labellum unguiculatum, oblongo-lanceo- 

latum, obtusum, carinatum, bicallosum; unguis basi incon- 

spicue biauriculatus. 

Repent epiphytic herbs up to 16.5 em. tall. Secondary stems 

2.5-7 em. long, winged or strongly angled (at least when dry), 

shorter than the leaves. Leaves 4—11 em. long, 1-1.5 em. broad, 

elliptic to elliptic-lanceolate, acute, coriaceous. Inflorescence 

а fascicle of 1-few-flowered racemes, much exceeded by the 

leaves. Dorsal sepal about 6 mm. long and 2-2.5 mm. broad, 
oblong-lanceolate, obtuse or acute, strongly navicular, carinate 
with the apex thickest. Lateral sepals connate for about half 

or more their length, 5-6 mm. long and together about 5 mm. 
broad; each sepal oblong-lanceolate, somewhat oblique, acute, 
3-nerved, carinate, with a thicker carinate cushion toward the 
free margin. Petals about 2.5 mm. long and 1.7 mm. broad, sub- 
rhombic-obovate, 1-nerved, the apical margin serrulate. Lip 
about 4 mm. long and 1.5 mm. broad, unguiculate, oblong- 
lanceolate, obtuse, carinate, with two inconspicuous calluses 
at the junction of the claw and the lamina; the claw inconspic- 
uously biauriculate at the base. Column about 2.5 mm. long; 
column-foot about 1.5 mm. long.—cocrf: vicinity of El Valle, 
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600-1000 m., alt., flowers dull red, Dec. 8, 1938, Allen 1239 

(Herb. Ames, No. 57701, түрк). 

Pleurothallis pterocaulis is allied to P. hondurensis Ames, 

from which it may be distinguished by the subrhombic-obovate, 

obtuse petals, instead of lanceolate, acute petals, and by other 

vegetative and floral details. 

Рьковотндтллз simulans L. О. Williams, sp. nov. (pl. 33, figs. 

8-10). Herbae epiphytieae, caespitosae, parvae, usque ad 

10 em. altae. Caules secundarii graciles, foliis subaequales vel 

paulo longiores. Folia ligulata vel elliptico-oblanceolata, ob- 

tusa, coriacea, submarginata. Inflorescentia uniflora vel fas- 

ciculata et pauciflora, quam folia brevior. Sepalum dorsale 

lanceolatum, acuminatum, trinervium. Sepala lateralia usque 

ad apicem connata, lanceolata, acuminata. Petala late elliptica 

vel subrhombica, acuta vel acuminata, uninervia, fere usque 

ad basim lacerato-ciliata. Labellum integrum, subcordatum, 

acuminatum, trinervium, margine anteriore plusminusve ser- 

rulatum; diseus callo carinato ornatus. 

Small epiphytic, eaespitose herbs up to 10 em. tall. Second- 

ary stems 2.5—6 em. long, slender, usually a little longer than 

the leaves, with опе or two sheathing bracts at the base. Leaves 

3-5 em. long, 5-8 mm. broad, ligulate to elliptic-oblanceolate, 

obtuse, coriaceous, submarginate. Inflorescence 1-flowered or 

a few-flowered fascicle, much exceeded by the subtending leaf, 

subtending bract lanceolate, apiculate. Dorsal sepal about 

10 mm. long and 3.5-4 mm. broad, lanceolate, acuminate, 3- 

nerved. Lateral sepals connate to their apices, about 10 mm. 

long and together 4.5-5 mm. broad, broadly lanceolate, acumi- 

nate, each half with only two prominent nerves. Petals 5-6 mm. 

long and 2-2.5 mm. broad, broadly elliptic to subrhombie, acute 

or acuminate, 1-nerved, lacerate-ciliate nearly to the base. Lip 

3-3.5 mm. long and 2-2.5 mm. broad, simple, subeordate in out- 

line, acuminate, 3-nerved, the anterior margin somewhat ser- 

rulate, the dise covered by a thiek eallus simulating that found 

in species of Stelis, the callus with an anterior rim, an incon- 

spicuous depression toward its apex and sharply declined to 

the attachment of the lip. Column very short and dilated at the 
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apex; stigmas apparently confluent.—cocL&: epiphyte, north 

rim of El Valle, flowers maroon, July 9, 1939, Allen 1912 
(Herb. Missouri Bot. Gard., түрЕ). 

Pleurothallis simulans is not allied to any other known 
species of Central American Pleurothallis. The species is par- 
ticularly interesting in that the lip and the column suggest the 
allied genus Stelis. However, the species seems to belong to 
Pleurothallis as that genus is now constituted. The genera of 
the Pleurothallideae need critical comparative morphological 
study, and the present species should prove interesting when 
that work is done. 

Liparis FRATRUM Schltr.—cuirigui: creeping terrestrial, vi- 
cinity of Cerro Punta, 2000 m. alt., **roots being produced from 
leaf axils,’’ flowers green, Jan. 21—24, 1939, Allen 1528. New to 
the flora of Panama. Previously recorded from Costa Rica. 
EPDENDRUM crinirerum Rchb. f. co: epiphytic, north 

rim of Kl Valle de Anton, 600-1000 m. alt., flowers tan spotted 
red, Feb. 12, 1939, Allen 1679. New to Panama. Previously re- 
corded from Costa Rica and Peru. 
EPIDENDRUM REPENS Cogniaux—cuirigui: pendent epiphyt- 

ic plant, flowers maroon, vicinity of Cerro Punta, 2000 m. 
alt., Jan. 21—24, 1939, Allen 1530. New to Panama. Previously 
known from Mexico, Costa Rica, Cuba, Jamaica, and Vene- 
zuela. 

EPIDENDRUM TRIANGULABIUM Ames & Sehweinf.—cocrÉ: vi- 
einity of El Valle, 600-1000 m. alt., Dec. 8, 1938, Allen 1245. A 
rare species which is new to Panama. Previously known from 
Costa Rica. 

Larria Lueddemanii (Prill.) L. O. Williams, comb. nov. 
(Schomburgkia Lueddemanii Prill., in Jour. Soc. Imp. Hort. 
Paris 8: 275. 1862; Rolfe, in Bot. Mag. 138: f. 8427. 1912)— 
cocLÉ: mountains beyond La Pintada, 400-600 m. alt., Hunter 
£ Allen 509. 

Maxiuiaria Allenii L. О. Williams, sp. nov. (pl. 35). Herbae 
epiphyticae, erectae vel adscendentes, sine pseudobulbis, usque 
ad 3.7 dm. altae. Caules teretes vel complanati, foliosi. Folia 
anguste oblonga, emarginata, obtusa, coriacea, conferta, dis- 
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ticha. Inflorescentia florum fasciculus ex foliorum axillis. 

Sepalum dorsale oblongo-lanceolatum, acutum, 3—(5)-nervium, 

earnosum. Sepala lateralia oblongo-lanceolata, acuta, carnosa, 

paulo obliqua, eolumnae pedi adnata. Petala oblaneeolata, 

acuta, trinervia. Labellum ovatum, trilobatum, obtusum, car- 

nosum; lobi laterales parvi; lobus medius oblongus. Columna 

generis, arcuata. 

Erect or assurgent epiphytic herbs without pseudobulbs, up 

to 3.7 dm. tall. Stems terete or flattened, up to about 1 em. thick, 

covered with the persistent leaf-sheaths. Leaves 4—7 em. long, 

1.2-2 em. broad, narrowly oblong, emarginate, obtuse, coria- 

ceous, crowded on the stem, distichous. Inflorescence a fascicle 

of single flowers from the axils of leaves; rachis of each flower 

about 2 em. long, covered with about three lanceolate, scarious 

bracts. Dorsal sepal about 9 mm. long and 2.5 mm. broad, 

oblong-lanceolate, acute, 3-(5)-nerved, fleshy. Lateral sepals 

about 8-9 mm. long and 2.5 mm. broad, oblong-lanceolate, 

fleshy, acute, somewhat oblique, adnate to the column-foot. 

Petals about 8 mm. long and 2.7 mm. broad, oblanceolate, acute, 

3-nerved. Lip about 6.5 mm. long and 3-3.5 mm. broad, oval in 

outline, obtuse, fleshy; lateral lobes small, their points at about 

the middle of the lip; mid-lobe oblong, with a linear-oblong 

callus about 2-2.5 mm. long. Column about З mm. long, arcu- 

ate; column-foot 1-1.5 mm. long.—cocr£í: epiphytic, north rim 

of El Valle de Antón, 600-1000 m. alt., flowers yellow, Feb. 12, 

1939, Allen 1650 (Herb. Missouri Bot. Gard., TYPE). 

МахШатіа Allenii is allied to М. dendrobioides (Schltr.) L. 

Wms.,! a species which occurs in Costa Rica and Panama, but 

may be distinguished from it by the larger leaves, by a number 

of flowers from the axil of a leaf instead of a single flower, and 

by details of the flowers. 

MAXILLARIA CHARTACIFOLIA Ames & Schweinf.—cocL&: vicin- 

ity of El Valle, 600-1000 m. alt., flowers brown, Dec. 8, 1938, 

Allen 1256. A rare species previously known only from the 

province of Guanacaste in Costa Rica. The present specimen 

is somewhat smaller than those from Costa Rica. 

1MAXILLARIA dendrobioides (Schltr.) L. О. Williams, comb. nov. (Camaridium 

dendrobioides Schltr. in Beih. Bot. Centralbl. 36, Abt. 2: 415. 1918.) 
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MAXxILLARIA Wercklei (Schltr.) L. O. Williams, comb. nov. 

(Ornithidium Wercklei Schltr. in Fedde's Repert. Beih. 19: 

60, 244, 305. 1923).—cocr: vicinity of El Valle, 600-1000 m. 

alt., petals and sepals tan with brown stripes, lip brown, Dec. 

8, 1938, Allen 1253. New to the flora of Panama, previously 

known from Costa Rica. It is not unlikely that Mazillaria 
Lankesteri Ames and Ornithidium aurantiacum Schltr. belong 

here as synonyms. 

CRYPTOCENTRUM GRACILLIMUM Ames & Schweinf.—coc.k: 

epiphytic, north rim of El Valle, July 9, 1939, Allen 1911. 

Cryptocentrum gracillimum was originally described from 

‘*Pejivalle,’? Costa Rica. The type specimen was, until the 

present time, the only known collection of the species. The 

genus is new to the flora of Panama. 

CrYPTOCENTRUM STANDLEYI Ámes—cocLÉ: north rim of El 

Valle de Antón, 600-1000 m. alt., flowers tan, Feb. 12, 1939, 

Allen 1685. A very rare species which was known previously 

only from Costa Rica. 

Охсштом GLOBULIFERUM HBK.—cnuiiquí: vine growing in 

the tops of the tallest trees, vicinity of Cerro Punta, 2000 m. 

alt., Jan. 21-24, 1939, Allen 1567. New to Panama and Central 

America, previously recorded from Colombia and Venezuela. 

A variety which occurs in Costa Rica, var. costaricense Rehb. 

f., may not be distinct. 

SiaMATOSTALIX abortiva L. O. Williams, sp. nov. (pl. 34, figs. 

1-6). Herbae epiphyticae, caespitosae, parvae, usque ad 12 em. 

altae. Pseudobulbi ancipites, oblongi vel ovati, unifoliati. 

Folia elliptiea vel lanceolata, acuta, subcoriacea. Inflores- 

centia erecta, folia multo exeedens, racemosa. Sepala lanceo- 

lata, acuta, uninervia. Petala quam sepala latiora, late lanceo- 

lata, aeuta, uninervia vel basi obseure trinervia. Labellum 

simplex, unguiculatum; lamina suborbicularis, truncata; un- 
guis callo cucullato ornatus. Columna generis. 

Small, caespitose, epiphytic herbs up to 12 em. tall. Pseu- 
dobulbs 1-2 em. long, 3-10 mm. broad, oblong to ovate, ancip- 
itous, vernicose, unifoliate at the apex, usually with one small 
subtending leaf on each edge of the pseudobulb. Leaves 2.5— 
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4 em. long, 4-10 mm. broad, elliptic-lanceolate, acute, sub- 

coriaceous. Inflorescence lateral, in a loose raceme much ex- 

ceeding the leaves in length; bracts at the base of the pedicel 

sometimes bifureate, bracts on the pedicel two, the lower one 

with a sterile ligule in its axil and the upper one fertile. Sepals 

about 3.2 mm. long and 0.8-1 mm. broad, lanceolate, acute, 1- 

nerved, obscurely apiculate. Petals about 3.2 mm. long and 

1.3 mm. broad, broadly oblanceolate, acute, 1-nerved or ob- 

scurely 3-nerved at the base, obscurely apiculate. Lip about 

5 mm. long and 3.5 mm. broad; the lamina about 3.3 mm. long, 

suborbicular, slightly retuse, truncate; the claw about 1.8 mm. 

long, slender, covered by a large cucullate callus. Column of 

the genus, about 3 mm. long.—canaL ZONE: Quebrada Lopez, 

30 m. alt., sepals and petals yellow, lip white, Feb. 11, 1940, 

Allen 2121 (Herb. Missouri Bot. Gard., TYPE). 

Sigmatostalix abortiva is more closely allied to S. guate- 

malensis Schltr. than to any other species. It is similar in 

habit, type of inflorescence and general structure of the flower 

but differs in most all floral details. 

The inflorescence is an interesting one. It can be described 

as a raceme but on examination of the presumed pedicel of 

each flower two bracts are found. The lower bract has a ligule 

in its axil and the upper one subtends the flower. It is probable 

that the ligule represents an aborted flower (hence the specific 

name) and that the whole inflorescence is a reduced panicle; 

perhaps reduced from a type similar to that found in Sigmato- 

stalix hymenantha Schltr. or S. racemifera L. Wms. 

The inflorescence of Sigmatostalix guatemalensis Schltr. is 

similar to that of S. abortiva except for the greater number of 

bracts. There is no indication, on the fifteen specimens in the 

Ames Herbarium, that more than one flower is borne from each 

set of bracts. However in Rolfe’s plate of S. costaricensis 

Rolfe (Bot. Mag. 145: f. 8825. 1919), which is a synonym of 

S. guatemalensis, such a condition is shown. 

ЅтвмАТОЅТАІЛХ racemifera L. O. Williams, sp. nov. (pl. 36). 

Herbae epiphyticae, parvae, erectae, usque ad 15 cm. altae. 

Pseudobulbi ovati vel obovati, apice unifoliati et utrinque 
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foliis suffulti. Folia erecta, elliptica vel elliptico-oblanceolata, 

acuta, coriacea. Inflorescentia lateralis, folia excedens; race- 

mus paniculatus, i. e. e racemis lateralibus densifloris brevibus 

constans. Берат dorsale lanceolatum, acutum, uninervium. 

Sepala lateralia late lanceolata, acuta vel acuminata, uninervia, 

basi paulo connata. Petala anguste ovato-lanceolata, acuta, 

uninervia vel obseure trinervia. Labellum subquadratum, pan- 

duratum, trilobatum, eallo quadrisuleato ad basim ornatum; 

lobus medius lobis lateralibus subaequalis. Columna gracilis, 

malleoliformis. 

Small erect epiphytie herbs up to 15 em. tall. Pseudobulbs 

2—3.5 em. long, 1-2 em. broad, probably about 5 mm. thick, oval 

to obovate, summit unifoliate, with a subtending leaf on either 

margin of the pseudobulb. Leaves erect, 4-8 em. long, 8-18 mm. 

broad, elliptic to elliptic-oblanceolate, acute, coriaceous. Inflo- 

rescence a paniculate raceme—with short, lateral, densely 

flowered branches—the inflorescence exceeding the leaves. 

Dorsal sepal about 3 mm. long and 0.75 mm. broad, lanceolate, 

acute, 1-nerved. Lateral sepals about 2.5 mm. long and 0.8 mm. 

broad, broadly lanceolate, acute or abruptly acuminate, con- 

nate for a short distance at their bases. Petals about 3 mm. long 

and 1.25 mm. broad, narrowly ovate-lanceolate, acute, 1-nerved 

or obscurely 3-nerved. Lip about 3 mm. long and 3.5 mm. broad, 

subquadrate, pandurate, 3-lobed; the mid-lobe equal in size 

to the two lateral lobes; with a raised subquadrate callus at the 

base about 1.2 mm. long and 1.1 mm. broad and having four 

subequal, longitudinal chambers above. Column about 5 mm. 

long, slender, malleoliform; the terminal portion somewhat 

thicker than the basal portion and with the elongated stigma 

on its lower side; anther decumbent.—cocrí: vicinity of El 

Valle, 600-1000 т. alt., flowers yellow, Dec. 8, 1988, Allen 1232 
(Herb. Missouri Bot. Gard., түрЕ). 
Sigmatostalia racemifera is closely allied to 5. hymenantha 

Schltr., which it simulates in habit and in having the inflores- 
cence made up of small lateral clusters of flowers on an elon- 
gated rachis. It differs in the shape of the lip, and in the struc- 
ture of the callus and the column. 
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PIPERACEAE 
(W. Trelease, Urbana, Ill.) 

Piper affectans Trel., spec. nov. Arbor 10 m. alta, foliorum 

nervis subtus velutinis caeterumque glabra. Folia ovata sub- 

acuta profunde cordata 35 cm. lata 50 cm. longa sub parte 

tertia superiore pinnate nervata post exsiccationem illustria 

venoso-areolataque, venis utroque latere ca. 8; petiolo 17 cm. 

longo alato basi aliquid verrucoso. Spicae 30-50 еш. longae 

basi са. 0.8 em. diam. ; pedunculo 2 em. longo.—cHIrRIQUI: vicin- 

ity of Casita Alta, Voleán de Chiriquí, alt. ca. 1500-2000 m., 

June 28-July 2, 1938, Woodson, Allen & Seibert 865 (Herb. 

Univ. Illinois, ТҮРЕ). 

Ртрен albopunctulatissimum Trel., spec. nov. Frutex nodosus 

fere glaber ea. 4 m. altus; internodiis superioribus sat brevibus 

gracilibusque exigue angusteque verrucosis. Folia elliptica 

vix acuminata cordato-auriculata latere maiore petiolum fere 

aequante са. 20 em. longa 15 em. lata sub tertio superiore pin- 

nate nervata nervis ca. 6 + 7, supra copiose albopunctulata sub- 

tus nervis leviter puberulis; petiolis 4.5 + 0.5 em. longis exigue 

angusteque verrucosis. Spicae 17-20 cm. longae са. 0.5 em. 

erassae; pedunculo ca. 4 ст. longo.—cocrí: north rim of El 

Valle de Antón, alt. 600-1000 m., Feb. 12, 1939, P. Н. Allen 1652 

(Herb. Univ. Illinois, TYPE). 

Piper Alstoni Trel., spec. nov. Suffrutex P. auritae propin- 

quus са. 3 т. altus, ramis et petiolis et pedunculis foliisque sub- 

tus ad tempus cinereo-velutinis; internodiis sat brevibus gracil- 

ibusque. Folia rotundo-ovata sub more breviter acuminata 

cordato-auriculata latere maiore petiolum fere aequante 22- 

30 em. longa 15-18 em. lata pinnate nervata nervis са. 5 + 7, mol- 

liter pubescentia subtus praecipue; petiolo 5+ 1 em. longo gla- 

brescente sub latere maiore alato. Spicae ca. 18 em. longae 

0.5 em. erassae plus minusve nutantes; pedunculo 2-3 еш. longo. 

—cocLÉ: north rim of El Valle de Antón, Feb. 12, 1939, A. H. G. 

Alston £ P. Н. Allen 1842 (Herb. Univ. Illinois, түре). 

Ртрев alveatum Trel., spec. nov. Frutex ramulosus са. 2 m. 

altus; internodiis breviter hirsutis mox glabrescentibus. Folia 

anguste lanceolata longe attenuata basi oblique obtusa 10— 
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12 em. longa 2-3 em. lata sub medio pinnate impresso-nervata, 

nervis 4 + 5 subtus puberulis; petiolo 0.5 em. longo. Spicae fal- 

eatae 6 em. longae basi са. 0.2 em. diam. apiculatae; peduneulo 

0.5-0.6 em. longo.—socas DEL токо: vicinity of Nievecita, alt. 

са. 0-50 m., Aug. 8-19, 1938, Woodson, Allen & Seibert 1837 

(Herb. Univ. Illinois, TYPE). 

Piper amphibium Trel., spec. nov. Frutex 2 m. altus, foliis 

supra glabrescentibus caeterumque puberulis; internodiis sat 

brevibus graciliusculisque. Folia lanceolata mucronate longe- 

que attenuata basi inaequilateraliter acuta vel obtusa 5-16 

em. longa 3-10 em. lata sub medio pinnate nervata, nervis 

utroque latere ea. 5 maturitate aliquid rufescentibus; petiolo 

1 em. longo ea. 0.1 em. lato. Spicae 7-9 em. longae basi ea. 0.5 

em. diam.; pedunculo 1.0-1.3 em. longo.—cocrÉ: pools and 

their margins in wet llanos between Aguadulce and Antón, alt. 

са. 15-50 m., July 12, 1938, Woodson, Allen & Seibert 1222 

(Herb. Univ. Illinois, ТУРЕ). 

РтрЕв arctilimbum Trel., spec. nov. Frutex nodosus ramosus; 

internodiis florigeris brevibus sat gracilibus ad tempus longe 

cinereo-velutinis. Folia anguste lanceolata gradatim acuta vel 

subacuminata basi obliqua latere longiore rotundata 1.2-1.4 em. 

longa ca. 2 em. lata sub medio pinnate nervata nervis fere hori- 

zontalibus utroque latere 5, subtus erasse velutina; petiolo vix 

0.3 + 0.2 em. longo velutino. Spicae ca. 6 em. longae 0.3 em., 

erassae submueronatae; pedunculo vix 1 em. longo; bracteis 

subpeltato-triangularibus pallidis.—cocrí: vicinity of El 

Valle, G. S. Miller 1813 (U. S. Nat. Herb., TYPE). 

PIPER австилмвом Trel., var. Alleni Trel., var. nov. A specie 

foliis maioribus (16 em. longis 3 em. latis), spicis arcuatis lon- 

gioribus (7.5 em. longis vel longioribus) differt.—cocrí: El 

Valle de Antón, alt. 600 m., P. H. Allen 2003 (Herb. Univ. Illi- 

nois, TYPE). 

Ртрек barbirostre Trel., spec. nov. Arbusculus nodosus са. 

6 m. altus; internodiis superioribus brevibus sat erassis hir- 

sutis. Folia ovato- vel subelliptico-lanceolata faleate longeque 

acuminata basi nonnihil inaequilateralia utroque latere obtusa 

12-14 em. longa 5-6 еш. lata sub medio pinnate nervata nervis 



1940] 

WOODSON AND SCHERY—FLORA OF PANAMA. IV 289 

5 + 2, supra granulo-scabra subtus nervis ferrugineo-villosis 
post maturitatem rugescentia; petiolo ca. 0.5 + 0.2 em. longo 
hirsuto. Spicae 8-9 em. longae са. 0.4 em. сгаззае rostro sterili 
pubescente; pedunculo 0.5-1.0 em. longo; bracteis rotundo- 
peltatis brunneis medio erustaceo fusco.—cutrigui: vicinity 
of ‘‘New Switzerland,’’ central valley of Rio Chiriqui Viejo, 
Jan. 6-14, 1959, P. Н. Allen 1365 (Herb. Univ. Illinois, түрк). 

Piper bisacuminata Trel., spec. nov. Herba terrestris vel 

lignicola glabra compacte ramosa altitudine medioeri. Caulis 

post exsiccationem 0.2-0.3 em. crassus. Folia 3-4-nata rhombi- 

formia apice obtuse acuminata basi late acuta 2.5—4.0 em. longa 

1.5 em. lata 3-nervata post exsiccationem tenuia; petiolo vix 

0.5 em. longo. Spicae et terminales et axillares 5 em. longae 

basi са. 0.1 em. diam.; pedunculo 1 em. longo.—cniRiQuí: vi- 

cinity of Casita Alta, Voleán de Chiriquí, alt. ca. 1500-2000 m., 

June 28-July 2, 1938, Woodson, Allen & Seibert 971 (Herb. 
Univ. Illinois, TvPE). 

РїрЕв casitense Trel., spec. nov. Frutex 1-2 m. altus; inter- 

nodiis superioribus brevibus crassiusculis 3-angulatis hirtel- 

lis. Folia inaequilateraliter elliptieo-oblaneeolata acuminata 

basi acuta 17-20 em. longa 5.5-7.5 em. lata sub medio pinnate 
nervata, nervis utroque latere ca. 6 subtus distinetissime mani- 

festis aliquid hirsutis supra scabra; petiolo vix 1 em. longo 
hispido. Spicae 8-10 em. longae basi ca. 0.5 em. diam. euspi- 

datae; pedunculo vix 0.5 em. longo glabrato.—cnimiQuí: vicin- 
ity of Casita Alta, Volcán de Chiriquí, alt. ca. 1500-2000 m., 
June 28-July 2, 1938, Woodson, Allen & Seibert 978 (Herb. 
Univ. Illinois, ТҮРЕ). 

Ртрек cerro-puntoense Trel., spec. nov. Frutex са. 2 m. altus; 
internodiis superioribus sat gracilibus brevibusque ad primum 
dense subvillosis. Folia subovato-elliptiea anguste acuminata 
basi rotundata uno latere paulo longiore, 20 ст. longa 11 em. 
lata sub tertio superiore pinnate nervata nervis 6 + 7, supra 
brevissime scabridula subtus nervis hirsutulis; petiolo 1.0 + 

0.2 em. longo. Spicae paulo areuatae apiculatae 9 em. longae 
ea. 0.4 em. erassae; peduneulo 1.0-1.5 em. longo hirtello.— 
CHIRIQUÍ: trail to Cerro Punta, Rio Chiriquí Viejo valley, 
March 29, 1938, G. White 52 (Herb. Univ. Illinois, түрк). 
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РгрЕв colon-insulae Trel., spec. nov. Frutex 2 m. altus, foliis 

supra glabris eaeterumque molliter pubescens; internodiis 

gracilibus mox elongatis. Folia elliptica breviter acuminata 

basi obscure inaequilateraliterque cordulata 14-16 em. longa 

6.5—7.5 em. lata sub medio pinnate nervata, venis utroque latere 

5; petiolo 0.8 em. longo ca. 0.2 em. lato. Spicae 2.5-3.0 em. 

longae basi са. 0.7 em. diam. apieulatae; pedunculo 0.8 cm. 

longo; baccis subquadratis, stylo brevissimo persistente.— 

BOCAS DEL TORO: Isla de Colon, alt. ca. 25-75 m., Aug. 17—18, 

1938, Woodson, Allen & Seibert 1934 (Herb. Missouri Bot. 

Gard., TYPE). 

РїрРЕЕ conversum Trel., spec. nov. Frutex subarborescens 

glaber ea. 2 m. altus; internodiis brevibus gracillimis. Folia 

elliptico-lanceolata anguste caudata basi acuta uno latere 

paulo breviore 4-11 em. longa 3-8 ст. lata 5-nervata nervis . 

exterioribus 2 marginalibus leviter undulatis; petiolo vix 0.3 + 

0.2 em. longo. Spicae solitariae laterales (nostrae immaturae). 

—CHIRIQUÍ: Llanos del Volcán, alt. 1300 m., Jan. 23, 1939, Р.Н. 

Allen 1550 (Herb. Univ. Illinois, TYPE). | 

Pırer cricamolense Trel., spec. nov. Frutex fragilis 2-3 m. 

altus glaber vel mox glabrescens foliorum nervis subtus aliquid 

appresse arachnoideis exceptis; internodiis brevibus gracilius- 

eulis. Folia elliptiea acute acuminata basi subaequilateraliter 

obtusa 13 еш. longa 7 em. lata sub medio submultiplicate ner- 

vata, nervis utroque latere 4 vel 5; petiolo 0.5 em. longo. Spicae 

5-7 em. longae 0.2—0.3 em. diam. ; pedunculo 1 em. long.—socas 

DEL TORO: Río Cricamola between Finca St. Louis and Kon- 

kintoé, alt. ea. 10-50 m., Aug. 12-16, 1938, Woodson, Allen & 

Seibert 1927 (Herb. Univ. Illinois, TvPE). 

PIPER Diazanum Trel., var. viae-kobeanae Trel., var. nov. 

Frutex 2 m. altus; internodiis gracilibus breviusculis sparse 

pilosulis. Folia elliptica vel subovato-lanceolata gradatim 

acute acuminata basi inaequilateraliter subeordulata 14-16 em. 

longa 5—8 cm. lata sub medio pinnate nervata, nervis subtilibus 

pallidis sparse molliterque pilosis; petiolo 1 em. longo са. 

0.2 em. lato dorso sparse molliterque pilosulo. Spicae 8 em. 

longae ca. 0.2 em. diam.; pedunculo 0.5 em. longo piloso.— 



1940] 

WOODSON AND SCHERY—FLORA OF PANAMA. IV 291 

CANAL ZONE: Fort Kobe road, July 22, 1938, Woodson, Allen € 

Seibert 1412 (Herb. Univ. Illinois, ТУРЕ). 

Piper erubescentispica Trel., spec. nov. Frutex 2 m. altus; 

internodiis breviuseulis graciliusculisque evanide villosis. 

Folia juventate summe villosa elliptica acute acuminata ob- 

lique cordulata 10-14 em. longa 4.0-6.5 em. lata sub medio pin- 

nate nervata supra albide bullata, nervis utroque latere 4 vel 

5 subtus villosis; petiolo 0.5 em. longo ca. 0.2 em. lato juventate 

villosulo. Spicae saturate rubrae З еш. longae basi са. 0.3 em. 

diam. ; pedunculo 0.5 em. longo glabrescente.—BocaS DEL TORO: 

vicinity of Nievecita, alt. ca. 0-50 m., Aug. 8-19, 1938, Wood- 

son, Allen Ё Seibert 1817 (Herb. Univ. Illinois, TYPE). 

Piper fluvii-initii Trel., spec. nov. Arbor monticola ca. 8 m. 

alta; internodiis graciliusculis breviusculusque ad primum sub- 

hirsutis. Folia elliptica acuminata basi fere aequilateraliter 

rotundata ca. 17 em. longa 9 еш. lata sub medio pinnate nervata 

nervis maioribus ca. 6 + 5, venulis supra valde immersis, firmiter 

membranacea paululo illustria supra glabra subtus nervis sub- 

villosis; petiolo 2 em. longo. Spieae 8 em. longae in fructu са. 

1 em. erassae apieulatae; pedunculo crasso 2 em. longo velutino; 

stigmate filiformi stylo aequilongo.—cuiriqui: trail from 

Cerro Punta to headwaters of Río Caldera, alt. 2250—2500 m., 

Jan. 14, 1939, P. H. Allen 1445 (Herb. Univ. Illinois, TYPE). 

PIPER FRIJOLESANUM Trel., var. grandifolium Trel., var. nov. 

Suffrutex ea. 3 m. altus ut videtur omnino glaber; internodiis 

petiolisque minute verrucosis. Folia elliptica ca. 40 em. longa 

25 em. lata vix acuminata basi lobis impendentibus ; petiolo 4— 

5 em. longo. Spieae immaturae са. 0.3 em. erassae; pedunculo 

са. 2 em. longo.—cocrÉ: El Valle, alt. 600-1000 m., Dec. 8, 1938, 

Р.Н. Allen 1193 (Herb. Univ. Illinois, ТҮРЕ). 

PIPER GAMBOANUM Trel., var. yapense Trel., var. nov. Frutex 

са. 2 m. altus; ramis subhirsutis vel hispidis. Folia elliptico- 

subovata superne sublanceolata са. 10 em. longa 3—4 ст. lata 

inferne usque 6 em. lata rugosa supra granulo-scabra subtus 

nervis plus minusve hirsutis; petiolo vix 0.5 em. longo. Spicae 

са. 6 ст. longae 0.3 em. crassae; pedunculo са. 0.5 em. longo.— 

DARIEN: vicinity of Yape, Oct. 4, 1938, P. H. Allen 854 (Herb. 

Univ. Illinois, ТҮРЕ). 
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PR GATUNENSE Trel., var. cocleanum Trel., var. nov. 
Forma nodosa са. 3 m. alta; foliis ca. 25 em. longis 9-10 em. 
latis basi acutis ; spicis ca. 20 cm. longis 1 em. erassis.—cocr£: 
north rim of Е Valle de Antón, May 14, 1939, P. Н. Allen 1784 
(Herb. Univ. Illinois, түрк). 

PER GATUNENSE Trel, var. latum Trel, var. nov. A var. 
cocleano foliis са. 35 em. longis 16 ст. latis basi obtusis, spicis 
25 em. longis vel longioribus differt.—cocré: north rim of El 
Valle de Antón, May 14, 1939, P. H. Allen 1808 (Herb. Univ. 
Illinois, ТҮРЕ). 

Piper Gigas Trel, spec. nov. Arbor 10 m. alta, trunco ca. 
30 em. diam., ramulis obscure puberulis. Folia ovata subacuta 
oblique cordata sino aliquid angusto 30-45 em. longa 20-25 em. 
lata sub quarto parte superiore pinnate nervata, nervis utroque 
latere ea. 7 subtus puberulis; petiolo 8 em. longo alato. Spicae 
30 em. longae basi са. 0.8 em. diam.; pedunculo 5 em. longo.— 
CHIRIQUÍ: vicinity of Casita Alta, Volcán de Chiriquí, alt. са. 
1500-2000 m., June 28-July 2, 1938, Woodson, Allen & Seibert 
846 (Herb. Univ. Illinois, турк). 

Apparently the largest Piper thus far collected in North 
Ameriea, and nearly, if not quite, equalling the Colombian 
P. Giaccomettoi which is reported as 12 m. tall, with a trunk 
20—40 em. thick. 

Piper heraldi Trel., nom. nov.—Artanthe Seemanniana Мід. 
in Seem., Bot. Herald, 199. pl. 39. 1854, not Piper Seemanni- 
anum C. DC. in DC., Prodr. 161: 347. 1869; Piper auritum var. 
Seemannianum (Miq.) Trel., Contr. U. S. Nat. Herb. 26: 40. 
1927. 

PIPER nERALDI Trel., var. amplius Trel., var. nov. Ab specie 
folis longioribus (22-25 x 45-50 em.) differt.—curniví: 
Finea Lérida to Boquete, alt. са. 1300-1700 m., July 8-10, 1938, 
Woodson, Allen & Seibert 1095 (Herb. Univ. Illinois, түрЕ). 

Also referred here questionably is the following: Bocas DEL 
Toro: vicinity of Nievecita, alt. 0-50 m., Aug. 8-19, 1938, 
Woodson, Allen & Seibert 1813. 

Piper HERALDI Trel., var. cocleanum Trel., var. nov. Herba 
ut dieitur immani magnitudine ca. 3 m. alta var. ampliori simi- 
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lis, foliis subtus magis constanter cinereo-velutinis excepta. 

Folia са. 45 em. longa 30 em. lata; petiolo 8 + 2 em. longo. Spicae 

са. 20 em. longae са. 0.3 ст. crassae; pedunculo 6 еш. longo.— 

cocLÉ: El Valle, Dec. 8, 1938, Р. H. Allen 1192 (Herb. Univ. II- 

linois, TYPE). 

РїРЕЕ humorigaudens Trel., spec. nov. Frutex ramosus 

nodosus glaber ca. 2 m. altus; internodiis superioribus brevibus 

gracillimis. Folia lanceolata subacuminata basi acuta 8-13 em. 

longa 2.5-3.0 em. lata 3-nervata; petiolo vix 0.5 сш. longo. 

Spicae 4—5 em. longae са. 0.3 em. сгаззае; pedunculo filiformi 

1.0-1.5 em. longo; baccis depresse ellipsoideis, stigmate parvo 

sessili.—cocrf: north rim of Е Valle de Antón, May 21, 1939, 

Р.Н. Allen 1833 (Herb. Univ. Illinois, ТУРЕ). 

Ртрев insulicolum Trel., spec. nov. Frutex nodosus 2-3 m. 

altus aliquid obseure puberulus. Folia lanceolata vel oblanceo- 

lata subacuminata basi rotundata vel inaequilateraliter cordu- 

lata 17 em. longa 5.5 em. lata sub medio pinnate nervata, nervis 

utroque latere 5 vel 6; petiolo 1 em. longo са. 0.2 ст. lato. Spicae 

7—8 em. longae 0.3—0.5 em. diam. ; pedunculo 1 em. longo.—Pan- 

АМА: Isla Taboga, June 24, 1938, Woodson, Allen & Seibert 

1527 (Herb. Univ. Illinois, ТҮРЕ). 

The young spikes are minute, pointed, and borne on strik- 

ingly refracted stalks. 

Prieer konkintoense Trel., spec. nov. Frutex 2-3 m. altus; 

internodiis gracilibus breviusculis aliquid laxe pubescentibus 

maturitate glabrescentibus. Folia elliptica acute acuminata 

oblique cordulata 14-16 em. longa 6-7 еш. lata sub medio pin- 

nate nervata, nervis utroque latere 6-7 supra granulo-scabris 

subtus molliter pubescentibus; petiolo 0.8 em. longo ea. 0.2 em. 

lato pubescente. Spicae refractae 11 em. longae basi ca. 0.3 em. 

diam.; pedunculo 0.5 em. longo seabro.—Bocas DEL токо: be- 

tween Finca St. Louis and Konkintoé, alt. 10-50 m., Aug. 12—16, 

1938, Woodson, Allen & Seibert 1894 (Herb. Univ. Illinois, 

TYPE). 

РтрЕв Margaretae Trel., spec. nov. Frutex vix 1.5 m. altus; 

internodiis superioribus sat gracilibus brevibus subretrorse 

hispidis seabrisque. Folia rotundo- vel subovato-elliptica 
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longi-acuminata basi inaequilateraliter acuta 8.5-15.0 cm. 

longa 5.5-11.0 em. lata sub medio pinnate nervata nervis са. 

5 + 2, supra valde granulo-scabra subtus nervis molliter hir- 

sutis; petiolo ca. 0.8 + 0.2 em. longo hispidulo-hirsuto. Spicae 

са. 9 em. longae 0.5 em. crassae euspidatae; peduneulo 1 em. 

longo hispido.—currigui: island in upper Río Chiriquí Viejo, 

P. White 158 (Herb. Univ. Illinois, TYPE). 

Piprr minute-scabiosum Trel., spec. nov. Frutex ramosus 

nodosus ea. 3 m. altus; internodiis brevibus gracilibus distinete 
sed minute lepidotis. Folia lanceolato-elliptica vel anguste 
lanceolata acuminata vel caudata basi fere aequilateraliter 

acuta 9-13 em. longa 3-4 em. lata sub medio pinnate nervata 
nervis 4 + 5, supra minute papillata demum mature lepidota 
subtus nervis strigosis; petiolo 0.5 em. longo. Spicae ea. 5 em. 
longae ea. 0.2-0.3 em. erassae rufidulae; pedunculo 1.0-1.5 em. 
longo.—cocré: north rim of El Valle de Antón, Feb. 12, 1939, 
Р.Н. Allen 1639 (Herb. Univ. Illinois, түрк). 

PIPER wiNUTE-sCABIOSUM Trel., var. arborescens Trel., var. 
nov. Frutex arborescens са. 2.5 m. altus. Folia usque 15 em. 
longa 4.5 ст. lata latere longiore obtusiuseulo.—cocrÉ: El 
Valle, Dee. 8, 1938, P. Н. Allen 1185 (Herb. Univ. Illinois, 
TYPE). 

РїрЕв novae-helvetiae Trel., spec. nov. Arbor glabra ca. 6 m. 
alta; internodiis graciliusculis. Folia ovata anguste acuminata 
basi subtruneate rotundata uno latere paulo breviore, 14-20 em. 
longa 6-12 em. lata sub medio multiplicate nervata nervis 4+5; 
petiolo 0.2—0.4 + 0.2 em. longo haud alato. Spicae 7 em. longae 
ca. 0.4 em. erassae apiculatae zonate braeteatae; pedunculo 
0.5 em. longo.—cnrgiQví: vicinity of **New Switzerland,“ Rio 
Chiriquí Viejo valley, alt. 1800-2000 m., Jan. 6, 1939, P. H. 
Allen 1359 (Herb. Univ. Illinois, турк) ; same data, P. H. Allen 
1416 (Herb. Univ. Illinois). 

Piper partiticuspe Trel., spec. nov. Suffrutex ca. 3 m. altus; 
internodiis graciliusculis elongatis in tempus crispe hirsutis. 
Folia rotundo-ovata faleatim angusteque acuminata basi in- 
aequilateraliter cordata uno latere petiolo longiore, 20—35 em. 
longa 15-22 em. lata supra venoso-bullata cuspide quoque 2—4- 
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partito pilosulo in superficie minute granulo-scabridulo subtus 

nervis rigide subvillosis ; petiolo 4 ст. longo subvilloso. Spicae 

са. 15 ст. longae са. 0.5 cm. crassae; pedunculo 2 cm. longo 

glabro.—cocL&: Е Valle de Antón, Dec. 8, 1938, P. H. Allen 

1195 (Herb. Univ. Illinois, түре). 

Piper paso-anchoense Trel. spec. nov. Arbuscula ca. 2 m. 

alta ramosa glabra; internodiis superioribus gracilibus sat 

brevibus. Folia ovato-lanceolata vel lanceolata gradatim acuta 

basi subaequilateraliter acuta 9-13 em. longa 4-5 em. lata sub 

medio pinnate nervata nervis maioribus utroque latere ea. 3 

sed nervo medio superne delicate composito; petiolo 0.5-1.0 em. 

longo. Spicae 3.5 em. longae ea. 0.2-0.3 em. erassae obtusae; 

pedunculo 0.5 em. longo.—cutriqui: trail from Paso Ancho to 

Monte Lirio, upper valley of Río Chiriquí Viejo, Jan. 16, 1939, 

P. H. Allen 1579 (Herb. Univ. Illinois, TYPE). 

Piper perfugii Trel., spec. nov. Frutex glaber ramulosus 

valde nodosus 1 m. altus; internodiis brevibus sursum gracil- 

ibus. Folia lanceolata longe acuteque acuminata basi late 

acuta 7-8 em. longa 2.0-2.5 ст. lata sub medio pinnate nervata, 

nervis utroque latere 4; petiolo 0.5 em. longo. Spicae 5 cm. 

longae basi са. 0.3 em. diam.; baccis conspicuis pallidis 3-angu- 

laribus.—ocniniQuí: vicinity of Casita Alta, Volcán de Chiriquí, 

alt. са. 1500-2000 m., June 28-July 2, 1938, Woodson, Allen & 

Seibert 928 (Herb. Univ. Illinois, TYPE). 

РїрРЕв Permari Trel., spec. nov. Frutex graciliter ramosus 

glaber. Folia elliptica gradatim eaudata basi fere aequilateral- 

iter rotundata са. 11 em. longa 4.5 em. lata per totam longi- 

tudinem pinnate nervata nervis pallidis utroque latere ea. 8 
post exsiccationem fere auritis subtus fere albis; petiolo 0.5 em. 
longo. Spicae са. 2.5 em. longae ca. 0.3 em. erassae erectae; 

peduneulo 0.5 em. longo; braeteis subpeltatis pallidis; ovario 

ovoideo acute attenuato, stigmatibus 3 basalibus.—socas DEL 

TORO: upper Changuinola River, Feb., 1939, J. H. Permar s.n. 
(Herb. Missouri Bot. Gard., TYPE). 

РїрЕВ peruligerum Trel., spec. nov. Suffrutex parvus, ramu- 

lis et petiolis et foliis subtus juventate ferrugine subarach- 

noideo-villosis, internodiis brevibus graciliusculis. Folia 
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lanceolata longe attenuata oblique cordulata 13-14 em. longa 

4—5 em. lata sub medio pinnate nervata, nervis са. 5 + 3, lamina 

inter venulas aliquid saccata; petiolo 0.3 em. longo са. 0.2 em. 

lato pubescente. Spicae 2.5 em. longae; peduneulo 0.3 em. 

longo; ovario eum stylo brevi.—socas DEL токо: Isla de Colon, 

alt. ea. 25-75 m., Aug. 17-18, 1938, Woodson, Allen & Seibert 

1939 (Herb. Missouri Bot. Gard., TYPE). 

Piper pervicax Trel., spec. nov. Frutex 2-3 m. altus; inter- 

nodiis brevibus graciliusculisque hirsuto-seabris. Folia el- 

liptica acuminata basi rotundata vel oblique subeordulata 19- 

20 em. longa 8 ст. lata sub medio pinnate nervata supra sub- 

tusque granulo-scabra, nervis 6 + 5 laxe hirtellis; petiolo 1.2— 

2.5 em. longo. Spicae 9.5 ст. longae basi са. 0.5 em. diam. cus- 

pidatae; pedunculo 1.5 em. longo.—currigui: vicinity of Ca- 
sita Alta, Voleán de Chiriquí, alt. ea. 1500-2000 m., June 28— 

July 2, 1938, Woodson, Allen & Seibert 843 (Herb. Univ. Illi- 
nois, TYPE). 

Ртрев pseudo-viridicaule Trel., spec. nov. Frutex 2 m. altus; 

internodiis florigeris gracilibus elongatis retrorse seabridulis 

tandem glabrescentibus. Folia lanceolata vel elliptica apice 
acute acuminata basi inaequilateraliter rotundata vel uno 
latere obliquissime acuta 10-12 em. longa 3—6 em. lata post ex- 
siccationem tenuissima supra saturate viridia minutissime 
albo-scabridula subtus pallidiora ibique aliquid rugosa nervis 
appresse-pubescentibus sub medio pinnate nervata, nervis 
utroque latere ea. 4; petiolo 1.0-1.5 em. longo basi alato re- 
trorse seabro-hispidulo. Spicae ignotae.—canaL zone: Barro 

Colorado Island, Gatun Lake, Standley 31288 (U.S. Nat. Herb. 
No. 1,215,870, TYPE). 

PIPER PSEUDO-VIRIDICAULE Trel., var. nievecitanum Trel., var. 
nov. Ab specie foliis firmioribus, spicis 9.0 em. longis basi са. 
0.3 em. diam., pedunculo seabridulo 0.5 em. longo differt.— 
BOCAS DEL TORO: vicinity of Nievecita, alt. 0-25 m., Aug. 8-19, 
1938, Woodson, Allen & Seibert 1829 (Herb. Univ. Illinois, 
TYPE). 

Pirer salamancanum Trel., spec. nov. Subarbor 2—4 m. alta 
glabra; internodiis brevibus gracilibusque. Folia elliptico- 
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lanceolata obtuse subeaudato-aeuminata basi late acuta 8- 

9 em. longa 2.5-4.0 em. lata suleate 5-nervata valde venosa 

nitide viridia; petiolo 0.5 em. longo. Spicae 4.0 em. longae basi 

ea. 0.4 em. diam.; pedunculo 0.7 em. longo, baccis remotis 

aroideis.—cANAL ZONE: vicinity of Salamanca Hydrographic 

Station, Río Pequeni, alt. са. 80 m., July 28-29, 1938, Woodson, 

Allen & Seibert 1590 (Herb. Univ. Illinois, ТҮРЕ). 

Piper saN-JosEANUM C. DC., var. kobense Trel., var. nov. 

Frutex vix 2 m. altus. Folia ovata vel subrhombo-ovata late 

eordata 17—20 em. longa 13-16 em. lata, venis supra puberulis 

subtus hirtellis; petiolo 3-5 em. longo. Spicae 7 em. longae basi 

са. 0.3 em. diam. ; pedunculo nigrescente 0.5 em. longo.—cANAL 

ZONE: Fort Kobe road, July 22, 1938, Woodson, Allen & Sei- 

bert 1423 (Herb. Univ. Illinois, TYPE). 

РтрЕв SAN-JOSEANUM C. DC., var. panamanum Trel., var. nov. 

Frutex glaber. Folia 15-19 em. longa 10-12 em. lata; petiolo 

3—5 em. longo. Spicae nutantes 15 em. longae basi 0.2 em. diam. 

vel maiores; pedunculo 0.5 ст. longo.—panamMA: Gorgona 

Beach, Aug. 7, 1938, Woodson, Allen & Seibert 1690 (Herb. 

Univ. Illinois, ТУРЕ). 

PIPER sAN-JOSEANUM C. DC., var. remediosense Trel., var. 

nov. Frutex glabrescens 2 m. altus. Folia subrotundo-ovata 

longiuscule acuminata late cordata 20 em. longa 18 em. lata 13- 

nervata nervo medio petiolum trajiciente venis supra obscure 

puberulis. Spieae fere rectae 10 em. longae basi са. 0.2 em. 

diam.; pedunculo 0.5 ст. longo.—cutrigui: Río Chiriquí to 

Remedios, alt. са. 15-50 m., July 11, 1938, Woodson, Allen ck 

Seibert 1191 (Herb. Univ. Illinois, TYPE). 
PIPER SAN-JOSEANUM C. DC., var. tabogense Trel., var. nov. 

Frutex vix 2 m. altus gracilis glaber vel foliis subtus petiolisque 

sparse brevissimeque pilosulis. Folia rotundo-ovata fere sub- 

caudato-acuminata са. 14 em. longa 10 em. lata; petiolo 5-7 em. 

longo. Spicae 5 em. longae basi са. 0.2 em. diam.; pedunculo 

brevissimo.—PANAMÁ: Isla Taboga, alt. 0-186 m., July 23-24, 

1938, Woodson, Allen € Seibert 1531 (Herb. Univ. Illinois, 

TYPE). 

Pırer seducentifolium Trel., spec. nov. Frutex glaber 
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nodosus 2 m. altus; internodiis brevibus graciliusculisque. 

Folia membranaeea laneeolata vel subovata acuminata basi 

inaequilateraliter acuta vel fere aequilateraliter subtruneata 

13 em. longa 4.5—5.0 em. lata prorsus pinnate nervata; petiolo 

5-15 em. longo per totam longitudinem alato. Spicae 5 cm. 

longae basi са. 0.3 em. diam. ; pedunculo 1 em. longo.—PANAMÁ: 

forest near Arraijan, June 22, 1938, Woodson, Allen & Seibert 

781 (Herb. Univ. Illinois, ТУРЕ). 

РїрРЕВ tabernillanum Trel., spec. nov. Frutex 1.5-3.0 em. 

altus; internodiis florigeris elongatis gracilibus temporarie 

sparse molliterque pubescentibus. Folia elliptico-lanceolata 

acuminata basi aliquid inaequilateraliter eordulata vel sub- 

auriculata 14-17 em. longa 4.5-6.5 em. lata sub medio pinnate 

nervata, nervis utroque latere 4 vel 5 aliquid puberulis; petiolo 

vix 1 em. longo ea. 0.2 em. lato haud alato aliquid hirsuto-vil- 

loso. Spieae 8-9 em. longae са. 0.2-0.3 em. crassae; pedunculo 

0.5-1.5 em. longo. Baccae obtrigonae.—canaL zone: Taber- 

nilla, Pittier 3828 (U.S. Nat. Herb., түрк). 

PIPER TABERNILLANUM Trel., var. anconense Trel., var. nov. 

Frutex 2-3 m. altus, ramulis dense minuteque hirtellis. Folia 

supra hispidula subtus subvelutina. Spicae 5-6 em. longae basi 

са. 0.4 em. diam; pedunculo 1 em. longo.—caNaL ZONE: western 

slope of Ancón Hill, July 20, 1938, Woodson, Allen & Seibert 

1327 (Herb. Univ. Illinois, TYPE). 

Piper tardans Trel., spec. nov. Arbor parva 2-3 m. alta, 

trunco ea. 3 em. diam., ramulis foliorum nervisque subtus 

puberulo-tomentulosis. Folia aliquid 5-gono-ovata subacuta 

basi late sed haud profunde cordata 28 cm. longa 15 em. lata sub 

tertio superiore pinnate nervata, venis utroque latere 6; petiolo 

5 em. longo per totam longitudinem alato. Spicae 20 em. longae 

basi са. 0.5 em. diam.; pedunculo 4 em. longo.—cnriiqví: vi- 

einity of Casita Alta, Volcán de Chiriquí, alt. ea. 1500-2000 m., 

June 28-July 2, 1938, Woodson, Allen & Seibert 848 (Herb. 

Univ. Illinois, TYPE). 

PIPER TUBERCULATUM Jacq., var. Alleni Trel., var. nov. Ar- 

buscula ca. 4m. alta; a specie foliis elliptico-ovatis vel sublance- 

olatis sat anguste acuminatis ca. 15 cm. longis 7 еш. latis, spicis 
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са. 12.5 em. longis 0.2-0.5 em. erassis cuspidatis, pedunculo 

1 em. longo differt.—cocrf: vicinity of El Valle de Antón, Feb. 

12, 1939, P. H. Allen 1640 (Herb. Univ. Illinois, түрк). 

Pieza varium Trel., spec. nov. Suffrutex caespitosus no- 

dosus са. 3 m. altus; internodiis superioribus brevibus sat gra- 

cilibus. Folia orbieulata breviter aeuminata oblique cordata 

vel subauriculata ca. 17 em. diam. sub medio submultiplicate 

nervata nervis са. 6 + 7, post exsiccationem tenuia supra minute 

obseureque punetata ; petiolo ca. 4 cm. longo sub medio anguste 

alato. Spieae са. 16 em. longae са. 0.5 cm. crassae; pedunculo 

sat crasso 2 cm. longo.—currigui: trail from Paso Ancho to 

Monte Lirio, alt. 1500-2000 m., Jan. 16, 1959, P. H. Allen 1491 

(Herb. Univ. Illinois, түре). 

Preer Whiteae Trel., spec. nov. Frutex 3-4 m. altus glaber; 

internodiis superioribus gracilibus. Folia subovata ut videntur 

auriculata sinu laterali са. 20 ст. longa 13 ст. lata sub medio 

pinnate nervata nervis са. 6 + 7; petiolo ca. 3 em. longo alato. 

Spicae ca. 30 em. longae 1.5 em. crassae; pedunculo gracili 

1.5 em. longo.—cuirieui: valley of the upper Río Chiriquí 

Viejo, near El Voleán, P. White 177 (Herb. Univ. Illinois, 

TYPE). 

Peperomia albescens Trel., spec. nov. Epiphyta subsuccu- 

lenta repente subeaespitosa obscure pilosa ciliata. Folia 2-3- 

natave late elliptica apice basique obtusa vel subaeuta 0.5- 

0.8 em. longa 0.5 em. lata post exsiecationem albescentia crassa 

coriacea haud manifeste nervata; petiolo 0.2-0.3 em. longo. 

Spieae affixae plus minusve eurvatae 1.0-1.5 em. longae ca. 

0.2 em. diam.; pedunculo filiformi 1 em. longo; bracteis rotun- 

dato-peltatis.—cocrÉ: vicinity of El Valle, alt. ca. 600-1000 m., 

Dee. 8, 1938, Р. H. Allen 1259 (Herb. Univ. Illinois, TYPE). 

PEPEROMIA ANTONI Trel., var. reducta Trel., var. nov. Forma 

nana; foliis obovato-subspathulatis obtusis vel emarginatis 

subtus pallidioribus vix 5 em. longis 3 em. latis ; spicis solitariis 

fructu vix 9 em. longo.—cocr£í: vicinity of El Valle, Dec. 8, 

1938, P. Н. Allen 1222 (Herb. Univ. Illinois, TYPE). 

PEPEROMIA ANTONI Trel., forma fertilior Trel., f. nov. Forma 

robusta; 3 spieis superioribus 12.0 em. longis 0.9 em. diam.; 
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pedicellis 3 em. longis ; pedunculo 4 em. longo.—cocré: vicinity 

of El Valle, Sept. 5, 1938, P. H. Allen ?60 (Herb. Univ. Illinois, 

TYPE). 

PEPEROMIA ANTONI Trel., forma lutea Trel., f. nov., internodiis 

brevibus; foliis elliptico-obovatis subacutis vel obtusis 8-9 em. 

longis 4—5 em. latis; petiolo 2 em. longo; spicis solitariis.— 

cocLÉ: vicinity of El Valle, Dec. 8, 1938, P. Н. Allen 1160 

(Herb. Univ. Illinois, TYPE). 

PErrnowrA Appellator Trel., spec. nov. Herba parva repento- 

assurgens glabra epiphytica. Caulis post exsiecationem са. 

0.1-0.2 em. erassus porriginoso-exfolians. Folia alternata sub- 

rhombo-ovata vel elliptica apice basique acuta vel subaeuta 

1.5-2.0 em. longa 0.5-1.5 em. lata 3-nervata post exsiecationem 

subeoriacea; petiolo 0.5 em. longo. Spieae terminales 3.5 em. 

longae basi са. 0.2 em. diam. ; pedunculo 1 em. longo.—CHIRIQUÍ : 

vicinity of Casita Alta, Volcan de Chiriquí, alt. са. 1500-2000 

m., June 28-July 2, 1938, Woodson Allen & Seibert 816 (Herb. 

Univ. Illinois, TYPE). 

РЕРЕкОМТА bifrons Trel., spec. nov. Herba mediocris simplex 

ereeta maturitate fere glabra. Caulis post exsiecationem 0.3— 

0.4 em. crassus sulcatus, internodiis breviusculis. Folia 3—4- 

nata oblongo-lanceolata apice obtusa vel minutissime retusa 

basi anguste cuneata inaequilateraliter acuta 2.0-2.5 em. longa 

0.5 em. lata obscure 3-nervata apicem versus minute ciliata; 

petiolo vix 0.3 em. longo. Spicae terminales vel subterminales 

3.5 em. longae basi ea. 0.2 em. diam.; pedunculo crassiusculo 

1.0-1.5 em. longo.—cuirigui: Finca Lérida to Boquete, alt. са. 

1300-1700 m., July 8-10, 1938, Woodson, Allen & Seibert 1132 

(Herb. Missouri Bot. Gard., TYPE). 

The young plants have sparsely villous stems and obovate- 

elliptie to subspatulate leaves 1.0-1.5 em. long and 0.5 em. 

broad, not at all resembling the adult form. 

PzEPEROMIA bocasensis Trel., spec. nov. Herba epiphytica 

mediocris erubescens aliquid hispidula. Caulis repento-assur- 

gens post exsiecationem sulcatus са. 0.2 em. erassus. Folia 3-4- 

nata elliptica apice basique subobtusa 3-nervata hispidulo- 

ciliata post exsiecationem coriacea illustria; petiolo 0.20.3 em. 
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longo. Spicae terminales filiformes 7-10 em. longae, pedunculo 

longitudine dimidio.—socas DEL TORO: vicinity of Nievecita, 

alt. са. 0—50 m., Aug. 8-19, 1938, Woodson, Allen £ Seibert 1859 

(Herb. Univ. Illinois, ТҮРЕ). 

РЕРЕКОМТА BREVIPEDUNCULA (C. DC.) Trel., var. major Trel., 

var. nov. Forma foliis rotundato-ovatis 9 em. longitudine 7 em. 

latitudine attingentibus, juventate minoribus ovatis vel reni- 

formibus 3.0-5.0 em. longis 3.5-4.5 cm. latis; petiolo gracili 5- 

10 em. longo, саше pro portione gracili.—PANAMÁ: cherty 

rocks, Río Las Lajas, Feb., 1940, P. H. Allen 203? (Herb. Univ. 

Illinois, TYPE). 

РЕРЕЕОМТА casitana Trel., spec. nov. Herba epiphytiea gla- 

bra majuscula. Caulis repento-assurgens paucifoliosus, inter- 

nodiis brevibus post exsiecationem, ea. 0.5 em. erassus. Folia 

alternata subovato-lanceolata acuminata cuneata 15-17 em. 

longa 6-7 em. lata pinnate nervata ; petiolo 2-3 em. longo cana- 

liculato. Spicae sympodialiter terminales 12 em. longae basi ca. 

0.5 em. diam.; pedunculo 2 cm. longo; baccis ellipsoideis scutu- 

latis.—cHIRIQUI: vicinity of Casita Alta, Volcan de Chiriquí, 

alt. са. 1500-2000 m., June 28-July 2, 1938, Woodson, Allen £ 

Seibert 952 (Herb. Univ. Illinois, TvPE). 

PEPEROMIA cerro-puntana Trel., spec. nov. Epiphyta mon- 

tana magna sed tenuia; internodiis inferioribus radices gerenti- 

bus, superioribus vix 0.3 em. erassis. Folia alternata rotundo- 

ovata anguste acuminata peltata 6.0-7.5 em. longa 4—5 em. lata 

5-пегуафа post exsiecationem membranacea; petiolo gracili 

9 em. longo amplexicauli. Spicae sympodiales 7 cm. longae 

са. 0.3 em. diam.; pedunculo 2.5 em. longo; bracteis rotundo- 

peltatis.—cniniQví: trail from Cerro Punta to headwaters of 

Río Caldera, alt. 2250-2500 m., Jan. 14, 1939, P. H. Allen 1451 

(Herb. Univ. Illinois, TvPE). 

Prprreromia chiqueroana Trel., spec. nov. Herba majuscula 

laxe ramosa erecta glabra. Caulis post exsiccationem nigres- 

сепз са. 0.1-0.3 em. erassus. Folia 3-4-nata lanceolata apice 

basique acuta 5-6 cm. longa 1.5-2.0 em. lata 3-nervata post 

exsiccationem tenuia; petiolo 0.5 em. longo. Spicae terminales 

vel subterminales filiformes са. 5 em. longae; pedunculo 0.5- 
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1.0 em. longo.—cuirieui: Bajo Mona, mouth of Quebrada Chi- 

quero, Río Caldera, alt. 1500-2000 m., July 3, 1938, Woodson, 

Allen & Seibert 1025 (Herb. Univ. Illinois, ТУРЕ). 

РЕрЕКОМТА cruentata Trel., spec. nov. Herba parva repens 

epiphytiea sparse minuteque hirsuta. Caulis filiformis. Folia 

alternata rotundo-obovata superne subacute lanceolata vix 

0.7 em. diam.; petiolo 0.2 em. longo. Spicae 3-4 em. longae basi 

ea. 0.1 em. diam. rubrae vel virides ramulos breves erectos 1-8- 

foliatos terminantes; pedunculo 0.5 ст. longo.—socas DEL 

токо: Isla de Colon, alt. са. 25-75 m., Aug. 17-18, 1938, Wood- 

son, Allen & Seibert 1938, 1941 (Herb. Missouri Bot. Gard., 

TYPE). 

Peperomia digitinervia Trel., spec. nov. Epiphyta glabra 

repentia ; ramis 0.1—0.2 em. erassis, nodis saepe radices gerenti- 

bus. Folia alternata ovata acuta basi subtruncata 2.54.0 em. 

voa 2-3 cm. lata coriacea 5-nervata subtus pallidiora; petiolis 

2-3 em. longis gracilibus. Spicae 4 cm. longae 0.2 cm. diam.; 

en 2 em. longo; baecis oblongoideis anguste rostratis, 

stigmate anteriore ad basem rostri.—cocrÉ: vicinity of Е 

Valle, Пес. 8, 1938, P. Н. Allen 1221 (Herb. Missouri Bot. 

Gard., ТУРЕ). 

Peperomia diruptorum Trel., spec. nov. Herba erecta sim- 

plex medioeris glabra. Caulis post exsiccationem ea. 0.2 em. 

erassus. Folia alternata obovato-lanceolata superiora acuta 

inferiora valde obtusa omnia basi late acuta 2-4 em. longa 1— 

2 em. lata 5-nervata subtus olivacea nervis lateralibus exterior- 

ibus basi confluentibus; petiolo filiformi 0.5-1.0 em. longo. 

Spieae terminales juventate 2 em. longae basi са. 0.2 em. diam.; 

pedunculo 0.5-1.0 em. longo.—curgIQvuí: Bajo Mona, mouth of 

Quebrada Chiquero, along Río Caldera, alt. са. 1500-2000 m., 

July 3, 1938, Woodson, Allen & Seibert 1023 (Herb. Missouri 

Bot. Gard., TYPE). 

Prprromia duricaulis Trel., spec. nov. Epiphyta montanae 

glabra foliosa erecta; ramis ca. 1 m. altis 0.5 em. erassis basi 

lignosis. Folia alternata elliptico-oblanceolata anguste acumi- 

nata basi cuneata 10-12 сш. longa 0.4—0.5 em. lata pinnate 

nervata post exsiecationem crasse chartacea; petiolo toto alato. 
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Inflorescentia lateralis paniculata divaricata ampla. Spicae 

са. 6 filiformes 3—5 em. longae; pedunculo gracili 3 em. longo.— 

CHIRIQUI: trail from Cerro Punta to headwaters of Rio Cal- 

dera, alt. 2250-2500 m., Jan. 14, 1939, P. Н. Allen 1441 (Herb. 

Univ. Illinois, ТҮРЕ). 

РЕРЕКОМІА (7) insueta Trel., spec. nov. Herba mediocris 

acaulis terrestris omnino plus minusve molliter pubescens. 

Folia elliptica apice basique obtusa 3-6 em. longa 2-4 em. lata 

multiplieate nervata nervis 4 basalibus alio paulo super basem 

alio prope apicem ; petiolo gracili 5-8 ст. longo. Spieae plures 

inter folia 4—5 ст. longae ca. 0.2 ст. diam.; pedunculo sub- 

aequali; bracteis rotundo-peltatis.—cocrÉ: vicinity of El 

Valle, Dec. 8, 1938, P. H. Allen 1220 (Herb. Missouri Bot. 

Gard., TYPE). 

РЕРЕкЕОмтА laesa Trel., spec. nov. Epiphyta mediocria sim- 

plicia erecta glabra; ramis ea. 0.2 cm. crassis. Folia saepissime 

3-nata elliptico-subrhombica vel lanceolata obtuse subacumi- 

nata basi acuta 2.0-2.5 em. longa 1.0-1.5 em. lata obscure 3- 

nervata post exsiccationem opaca subtus subflava; petiolo 

0.5 em. longo gracili. Spicae axillares superne aggregatae 1.5- 

2.0 em. longae 0.2 em. erassae; pedunculo 0.5 ст. longo.—curIrI- 

901: vicinity of **New Switzerland," central valley of Río 

Chiriquí Viejo, alt. 1800-2000 m., Jan. 14, 1939, P. Н. Allen 1422 

(Herb. Univ. Illinois, түрк). 

Peperomia leridana Trel., spec. nov. Herba epiphytica me- 

diocris repens glabra. Caulis superne gracilis inferne post ex- 

siccationem са. 0.5 em. crassus. Folia alternata elliptico-lance- 

olata vel elliptica breviter acuminata cordulata 10-12 em. longa 

5-7 em. lata tenuiter pinnate nervata post exsiccationem cori- 

acea subtus lutescentia; petiolo aequilongo. Spicae 1 vel 2 

ramulos brevissimos sympodiales terminantes 15 em. longae 

basi са. 0.3 em. diam. ; pedunculo 5 em. longo.—cuHtrigui: Finca 

Lérida to Boquete, alt. 1300-1700 m., July 8-10, 1938, Wood- 

son, Allen & Seibert 1176 (Herb. Univ. Illinois, TYPE). 

РеРЕКОМмІА lopezensis Trel., spec. nov. Herba terrestris sat 

magna rhizomatigera brevieaulis paucifolia glabra. Folia 

alternata elongato-lanceolata vel oblanceolata acuta cuneata 
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20-28 ст. longa 4.0-5.5 em. lata tenuiter pinnate nervata nervo 

medio prominente; petiolo perbrevi. Spicae paniculatae ca. 

0.5 em. longae са. 0.1 em. сгаззае ; pedunculo primario filiformi 

subterminali 6-7 em. longo secundariis 0.3-0.5 ст. longis.— 

CANAL ZONE: Quebrada Lopez, Feb. 11, 1940, P. Н. Allen 2118 

(Herb. Missouri Bot. Gard., TYPE). 

Prrrromia nievecitana Trel., spec. nov. Herba parva epi- 

phytica implicate repento-assurgens. Caulis tenuis post exsic- 

cationem vix 0.1 em. diam. minute hirtellus. Folia alternata 

oblongo- vel subovato-elliptica apice obtusa basi subacuta са. 

0.8 em. longa 0.3 ст. lata ораса minutissime hirtella mox cili- 

ato-glabrescentia; petiolo 0.1 em. longo. Spicae terminales 2— 

З em. longae basi ca. 0.1 em. diam. ; pedunculo filiformi.—nocas 

DEL TORO: Vicinity of Nievecita, alt. ca. 0—50 m., Aug. 8—19, 1938, 
Woodson, Allen € Seibert 1865 (Herb. Univ. Illinois, түре). 
Peperomia novae-helvetiae Trel., spec. nov. Epiphyta medi- 

ocria repento-assurgentia glabra; ramis basi ea. 0.4 em. erassis, 
ramulis frondosis gracilioribus. Folia alternata elliptiea ob- 
tusa superne rhombo-subobovata obtuseque acuminata 4.0— 
5.5 em. longa 2.5-3.5 em. lata 5-nervata post exsiccationem plus 
minusve pellucida; petiolis 1.0-1.5 em. longis amplexicaulibus. 
Spicae terminales 2 em. longae са. 0.2 em. erassae; pedunculo 
1 ст. longo.—cuirigui: vicinity of “Мех Switzerland,” cen- 
tral valley of Río Chiriquí Viejo, alt. 1800-2000 m., Jan. 14, 
1939, P. Н. Allen 1417 (Herb. Univ. Illinois, түрк). 
PzPrnowra rivi-vetusti Trel., spec. nov. Hpichyta mediocria 

stolonifera vel ураша ionii glabra; ramis 0.2—0.3 em. 
erassis. Folia alternata sed superiora subverticillate aggre- 
gata elliptiea apice basique acuta vel subacuminata 4—6 em. 
longa 2.5-3.0 em. lata 3- vel 5-nervata post exsiccationem pel- 
lucida fuscentiaque; petiolis 0.5-1.0 em. longis gracilibus. 
Spicae terminales 4—5 em. longae ca. 0.3 em. erassae; pedunculo 
lem. longo.—cmriiqví: vicinity of New Switzerland,“ cen- 
tral valley of Río Chiriquí Viejo, Jan. 14, 1939, P. H. Allen 
1360 (Herb. Univ. Illinois, TYPE). 

PRPRRO MIA sarcodes Trel., spec. nov. Epiphyta monticola 
valida simplicia erecta carnosa; ramis plusquam 0.5 em. crassis 
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dense cicatricosis superne frondosis. Folia pauca oblongo- 
oblanceolata acuminata longe cuneata 15-16 cm. longa ca. 4 em. 
lata pinnate nervata post exsiecationem tenuia transluces- 
centia; petiolo 2 em. longo. Spicae solitariae terminales 5 
20 em. longae ca. 0.3 em. erassae; pedunculo са. 1 em. longo.— 
CHIRIQUI: trail from Cerro Punta to headwaters of the Río 
Caldera, alt. 2250-2500 m., Jan. 14, 1939, P. Н. Allen 1452 
(Herb. Univ. Illinois, түрк). 
Peperomia Simulatio Trel., spec. nov. Herba epiphytica 

mediocris procumbens ad nodos radicans glabra. Caulis post 
exsiccationem vix 0.2 em. erassus. Folia alternata 2 summis 
exceptis elliptica apice basique acuta inferne obovata apice 
obtuse acuminata 1.5-3.5 em. longa 1-2 em. lata obscure 3- 
nervia ораса supra stellate pallido-maeulata subtus lutes- 
centia; petiolo gracili 0.5-1.0 em. longo basi implexo. Spicae 
terminales 4 em. longae basi ea. 0.2 em. diam.; pedunculo 1 em. 
longo.—currigui: vicinity of Casita Alta, Volcan de Chiriquí, 
alt. ca. 1500-2000 m., June 28-July 2, 1938, Woodson, Allen & 
Seibert 895 (Herb. Univ. Illinois, түрк). 

Peperomia tenebraegaudens Trel., spec. nov. Herba epi- 
phytiea mediocris. Caulis repento-assurgens gracilis inferne 
post exsiecationem са. 0.5 em. erassus paucifoliatus. Folia 
alternata rotundo-ovata breviter acuminata super basim brev- 
iter peltata ca. 14 em. longa 10 em. lata tenuiter pinnate nervata 
post exsiccationem opaque coriacea; petiolo gracili aequilongo. 
Spicae 1 vel 2 ramulos breves sympodiales terminantes 7 em. 
longae; pedunculo 3 em. longo.—cutrieufi: dark wet forest, 
Bajo Mona, mouth of Quebrada Chiquero, along Río Caldera, 
alt. ca. 1500-2000 m., July 3, 1938, Woodson, Allen & Seibert 
993 (Herb. Univ. Illinois, түрк). 

Peperomia Woodsonii Trel., spec. nov. Herba parva ter- 
restris ramosiuscula glabra Р. hispidulae similis. Folia al- 
ternata rhombo-ovata apice basique acutiuscula pinnate 
nervata; petiolo 0.5-0.7 rariusve 1.0 em. longo. Spicae termi- 
nales graciles laxae vix 1 сш. longae; peduneulo aequilongo; 
baccis ellipsoideis pseudopedicello gracili, stigmate gracili 
stipitato.—curriqui: vicinity of Casita Alta, Volcán de Chiri- 
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qui, alt. 1500-2000 m., June 28-July 2, 1938, Woodson, Allen 

d Seibert 933 (Herb. Univ. Illinois, TYPE). 

Ротномоврне Alleni Trel., spec. nov. Frutex 2 m. altus gla- 

brus foliis exceptis; internodiis sat crassis elongatis. Folia sub- 

reniformia deltoidea acuminata late cordata sinu apertissimo 

са. 23 em. diam. subtus nervis nervulisque cinereo-puberulis, 

petiolo gracili 20 em. longo apieem versus angustissime alato. 

Umbellae 2, ca. 5-spieatae; peduneulo 2 em. longo; pedicellis 

10 em. longis. Spicae 3-7 em. longae са. 0.3 em. diam.—cocré: 

vicinity of El Valle, alt. 600-1000 m., Dec. 8, 1938, Р. H. Allen 

1190 (Herb. Missouri Bot. Gard., түрк). 

Ротномоврне almirantensis Trel., spec. nov. Frutex glaber. 

Folia peltata rotundata deltoideo-acuminata basi subretusa 

ea. 25 em. diam.; petiolo subaequilongo vix alato. Umbella 

solitaria са. 12-spieata; peduneulo 4 em. longo; pedicellis 1.0- 

1.5 em. longis. Spicae 9-10 em. longae са. 0.3 em. erassae.— 

BOCAS DEL TORO: Farm One, Almirante, Cooper 170 (Herb. 

Field Mus., TYPE). 

Ротномоврне Baileyorum Trel., spec. nov. Frutex glaber; 

internodiis brevibus lentis erassiusculis. Folia peltata ro- 

tundata basi retusa са. 30 em. diam.; petiolo vix aequilongo 

apicem versus gradatim anguste alato. Umbella solitaria ca. 7- 

spicata; pedunculo 7 ст. longo; pedicellis maturitate 1.0-1.5 

em. longis. Spicae 8-9 em. longae са. 0.2 em. crassae.—CANAL 

zoxE: Barro Colorado Island, L. Н. d Ethel Zoe Bailey 414 

(Herb. Univ. Illinois, TYPE). 

Ротномоврне Влижуоком Trel., var. paucispica Trel., var. 

nov. Frutex graciliter ramosus. Folia 30 em. diam. Umbella 

graciliter pedunculata vix 5-spicata.—caNnaL ZONE: Salamanca 

Hydrographie Station, Río Pequeni, alt. 80 m., July 28, 1938, 

Woodson, Allen € Seibert 1573 (Herb. Univ. Illinois, TYPE). 

Ротномоврне tecumensis Trel., spec. nov. Frutex glaber ut 

videtur gracilis vix 2 m. altus. Folia peltata ovata acuminata 

basi retuse cordata ca. 22 em. longa 20 em. lata subtus pubes- 

centia; petiolo aliquid breviore apicem versus alato. Umbella 

solitaria са. 10-spicata; pedunculo 2.5 ст. longo; pedicellis 

1.5 em. longis. Spicae 10 cm. longae ca. 0.2 em. erassae.—cANAL 

ZONE: Tecumen, Standley 26735 (U. S. Nat. Herb., TYPE). 
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POTHOMORPHE TECUMENSIs Trel., var. grandis Trel., var. nov. 

Frutex molliter lignosus 1-2 m. altus, ab specie foliis grandibus 

30 m. diam. differt. PANAMA: vicinity of Arraijan, alt. са. 15 

m., July 21, 1938, Woodson, Allen ck Seibert 1398 (Herb. Univ. 

Illinois, ТҮРЕ). 

LORANTHACEAE 
( Phoradendron by W. Trelease, Urbana, Ill.) 

PuonapENpRON Allenii Trel., spec. nov. (Aequatoriales- 

Brevifoliae). Rami simplices vel parum compositi subelongati 

cataphyllis inferioribus tantum; internodiis medioeribus 3-4 

ст. longis 0.2—0.4 em. crassis teretibus sed nodis paululo com- 

pressis; cataphyllis geminis inferioribus. Folia late elliptica 

lateque obtusa 4—5 em. longa 2.5-3.0 em. lata basi usque 1 cm. 

acute subpetiolata. Spicae aggregatae 1.5-2.0 em. longae са. 

0.4 em. сгаззае articulis са. 3 subellipticis 4 + 2- vel 6-seriatum 

са. 20-floris ; pedunculo fere obsoleto; baccis maturis ignotis.— 

CHIRIQUI: vicinity of Casita Alta, Volcán de Chiriquí, alt. ca. 

1500-2000 m., June 28-July 2, 1938, Woodson, Allen & Seibert 

792 (Herb. Univ. Illinois, TYPE). 

Рновлрехркох herrerense Trel., spec. nov. ( Aequatoriales- 

Quadrangulares). Ramuli graciles 4-angulati valde divarieati 

glabri euiusque nodo basali solum cataphyllas 2 gerente. Folia 

elliptica vel oblongo-elliptica apice obtusa basi acute cuneata 

3.5-4.5 em. longa 1.0-1.5 em. lata ca. 5-nervata. Spicae soli- 

tariae laterales ea. 4 cm. longae artieulis saepissime 5, 4 + 2- 

seriatim 12-floris; peduneulo aequilongo nudo; baecis rotun- 

datis са. 0.3 em. diam. luteis, sepalis inflexis——HERRERA: Pesé, 

alt. ca. 50 m., Sept. 13, 1938, P. Н. Allen 798 (Herb. Univ. Illi- 

nois, TYPE). 

Рновлрехркох novae-helvetiae Trel., spec. nov. ( Aequatori- 

ales-Corynarthrae). Fruticulus epiphytieus aspectu P. cory- 

narthro similis. Rami inferne furcati, ramulis sat longis gra- 

eilibusque basi eataphyllas 2 gerentibus striatis superne 

aneipitibus inferne teretibus; internodiis 8-9 cm. longis vel 

minoribus. Folia lineari-lanceolata apice basique acuta 8—10 

em. longa 0.5-1.0 em. lata cuneate subsessilia tenuia sed opaca 

sat distinete 5-nervata. Spicae laterales plerumque aggre- 

gatae rubrae (?) 1-4 ст. longae apiculatae, articulis ca. 4 
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clavatis, floribus ca. 12, 4-seriatim positis, pedunculo brevis- 

simo; baccis glabris rotundatis 0.3 em. diam., sepalis valde in- 

flexis.—cnimiqví: vicinity of **New Switzerland,’’ central val- 

ley of Rio Chiriqui Viejo, alt. 1800-2000 m., Jan. 6-14, 1939, 

P. H. Allen 1399 (Herb. Univ. Illinois, ТУРЕ). 

PHORADENDRON pergranulatum Trel., spec. nov. (Aequatori- 

ales-Percurrentes). Epiphyta ut videntur maxima robusta; 

ramulis rugoso-granulatis cum foliis percurrentibus; inter- 

nodiis teretibus basi cataphyllas 2 subtruncatas gerentibus. 

Folia elliptico-oblonga vel cultriformia late obtusa basi cune- 

ate decurrentia 1.5-2.5 ст. lata 7-8 em. longa ораса obscure 

5-nervata. Spicae solitariae laterales ca. З em. longae articulis 

9, 4-seriatim 4-floris; pedunculo vix manifesto; baccis ro- 

tundatis са. 0.5 em. diam., sepalis ereetis.—cocr£: vicinity of 
El Valle, alt. 800-1000 m., Sept. 5, 1938, P. H. Allen 777 (Herb. 
Univ. Illinois, ТҮРЕ). 

PHORADENDRON sonanum Trel., spec. nov. ( Aequatoriales- 
?Corynarthrae). Rami vix furcati glabri superne 2-4-angu- 
lati; internodiis infimis cataphyllas 2 fere basales gerentibus. 
Folia oblonga acuta 5 em. longa 1 em. lata opaea fere 3-nervata 
basi cuneate subpetiolata. Spicae plerumque solitariae lat- 
erales 4—5 em. longae articulis са. 4 subeapitatis 4-seriatim 10- 
floris, pedunculo brevi, baccis rotundatis luteis, sepalis inflexis. 

—veracuas: hills west of Sona, alt. ca. 500 m., Nov. 24, 1938, 

P. Н. Allen 1033 (Herb. Univ. Illinois, TYPE). 

Рновлрехркох Woodsonii Trel., spec. nov. ( Aequatoriales- 
Panamanae!). Rami subinde pseudodichotomi nodis omnibus 
eataphyllis munitis; internodiis graciliusculis 2-4 em. longis 

0.3-0.5 em. crassis; cataphyllis geminis fere 2-divisis inter- 
nodii dimidio parte inferiore са. 4- saria positis. Folia el- 
liptico-subovata apice basique acuta 3.5-5.5 em. longa 1.5-2.5 
em. lata basi usque fere 0.5 em. E opaca basi obscure 
3- vel 5-nervata. Spicae laterales solitariae usque 4 em. longae 
0.5 em. latae articulis ca. 6 subelavatis androgynae 4 + 2-seri- 

'PANAMANAE. Folia mediocria elliptico-subovata crassa, nervis pluribus in- 
ferioribus inconspicuis. Rami tereti, nodis omnibus eig munitis. Spicae 
breviusculae crassiusculaeque, foribus 4 + 2-seriatim positis. Baceae ovoideo-ellip- 
soideae laeves, sepalis connatis clausis.—Species 1 Isthmi Panamani. 
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atim ca. 12-floris; pedunculo vix 0.5 em. longo nodis sterilibus 
basalibus ca. 1-2; baccis subovatis ca. 0.3 x 0.4 em. subrubi- 
cundis, sepalis connatis.—cocL&: between Las Margaritas and 

El Valle, July 15, 1938, Woodson, Allen & Seibert 1302 (Herb. 

Univ. Illinois, ТҮРЕ). 

GAIADENDRON POASENSE Donn. Sm.—cHiniQuí: vicinity of 

Cerro Punta, Jan. 21-24, 1939, P. H. Allen 1518. Previously 
known from Costa Rica. 

Psirracantuus Allenii Woodson & Schery, sp. nov. ( Eupsit- 
tacanthus-Lagulat). Frutex parasiticus omnino glaber; ramis 
ramulisque sat crassis teretibus ad nodos haud conspicue in- 
erassatis continuis. Folia alternata vel approximata subses- 
silia obovato-elliptica apice rotundata vel obtusissima basi ea. 
e medio gradatim cuneata in petiolo decurrentia cum petiolo 
4—7 ст. longa 2-3 em. lata coriacea olivacea utrinque stomati- 
fera penninervia, costa crassa utrinque elevata. Inflorescentia 
corymbosa 2-6-flora in axillis foliorum 2-4-faseieulata foliis 
ea. dimidia brevior. Flores bini aurantiaci; pedicello ea. 0.5 
em. longo; cupula patelliformi submembranacea margine in- 
tegro ea. 0.2 em. diam.; calyeulo anguste campanulato ea. 0.3 
em. alto margine conspicue dilatato integro ca. 0.25 em. diam. 
0.07 em. alto; perigonio gracili maturitate 3.5 em. longo prope 
basim ea. 0.25 em. diam., lobis 6 basi ligulatis margine minutis- 
sime hamulosis; filamentis inaequalibus 1.2-1.5 em. longis 
prope medium perigonii adnatis, antheris dorsifixis oblongis 
0.4 cm. longis minute apiculatis ; stylo perigonium subaequante, 
stigmate capitato.—cocrLÉ: vicinity of El Valle, alt. 600—1000 
m., Dec. 8, 1938, P. H. Allen 1223 (Herb. Missouri Bot. Gard., 
TYPE). 

This interesting species appears to be closely related to Ps. 
dilatatus A. C. Smith, of Colombia, largely on the basis of the 
position of the inflorescence and expanded margin of the caly- 
eulus. The latter species, however, is somewhat larger in all 
respects, and the margin of the calyculus conspicuously and 
regularly crenulate. 

PsrrrAcANTHUS lateriflorus Woodson & Schery, sp. nov. 
( Eupsittacanthus-Ligulati). Frutex parasiticus omnino gla- 
ber; ramis ramulisque sat crassis teretibus ad nodos haud con- 
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spicue incrassatis continuis. Folia alternata approximata vel 

subopposita subsessilia anguste oblongo-elliptica apice rotun- 

data vel obtusissima basi ca. e medio gradatim cuneata in peti- 

olo decurrentia cum petiolo 4-7 em. longa 1.5-2.5 ст. lata cori- 

acea olivacea utrisque superficiebus stomatifera crassa, costa 

crassa utrinque elevata, nervi laterales penninervii et vix 

sensi. Inflorescentia corymbosa 2-4 flora in axillis foliorum 

plerumque 2-fasciculata foliis ca. dimidia brevior. Flores coc- 

cinei; pedicello ca. 0.4 em. longo; cupula prorae simili sub- 

membranacea margine integro ca. 0.2 em. longa 0.1 еш. lata; 

ealyeulo urceolato са. 0.2 em. alto margine integro haud con- 

spieue dilatato; perigonio gracili maturitate 2.5 em. longo 

prope basim ea. 0.13 em. diam., lobis 6 basi vix ligulatis; fila- 

mentis invicem inaequalibus 0.7-1.2 em. longis prope medium 

perigonii adnatis, antheris dorsifixis oblongis 0.3 em. longis ad 

basim subeaudatis; stylo perigonium subaequante, stigmate 

eapitato.—cocrÉ: vicinity of El Valle, alt. 600-1000 m., Sept. 

17, 1939, P. H. Allen 1979 (Herb. Missouri Bot. Gard., түрк). 

Closely related to Ps. peronopetalus Hichl., but readily dis- 

tinguishable by the much smaller, cuneate leaves. 

PsrrracaNTHUS Scuiepeanus (Schlecht. & Cham.) Blume— 

CHIRIQUI: vicinity of Casita Alta, Volcán de Chiriquí, June 28- 

July 2, 1938, Woodson, Allen & Seibert 915; Rio Chiriquí 

Viejo Valley, April 10, 1938, Gene White 76; trail from Cerro 

Punta to headwaters of Rio Caldera, Jan. 14, 1939, P. H. Allen 

1444. This species previously has been known to occur from 

southern Mexico to Costa Rica. An isotype in the herbarium of 

the Missouri Botanical Garden has flowers somewhat smaller 

than ours, and other small details indicate that future segre- 

gation may be necessary. 

MENISPERMACEAE 
(P. C. Standley, Chicago) 

НҮРЕЕВВАЕХА Allenii Standl., sp. nov. Arbor 8-metralis, 

ramulis subteretibus dense pilis brevibus sordidis subadpres- 

sis pilosis, internodiis brevibus; folia magna breviter petiolata 

subcoriacea, petiolo 1.5-2 em. longo dense adpresso-pilosulo 

superne insigniter inerassato; lamina lanceolato-oblonga 14— 
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20 em. longa 4.5-6 em. lata acuta vel acuminata, apice ipso ob- 

tuso, basi rotundato-angustata vel obtusa atque subpeltata, 

supra lucida glabra, costa valde elevata, nervis venisque prom- 

inentibus, venulis arcte reticulatis, subtus paullo pallidior 

ubique pilis brevibus subpatentibus vel fere adpressis pilosula, 

pinnatinervia, costa gracili elevata, nervis lateralibus utroque 

latere ca. 12 angulo latiusculo adscendentibus areuatis prom- 

inentibus prope marginem conjunctis, venulis prominentibus 

arete retieulatis; inflorescentiae spiciformes axillares singulae 

vel faseieulatae petiolo vix longiores, spieis interruptis, flor- 

ibus subverticillatim aggregatis sessilibus, rhachi dense pilis 

brevibus subpatentibus pilosa; sepala minuta extus sparse 

breviter pilosula; petala late ovalia vel rotundata vix ultra 

1 mm. longa glabra; stamina са. 1 mm. longa.—cocrf: north 

rim of Valle de Antón, alt. 600-1000 m., Feb. 12, 1939, P. H. 

Allen 1656 (Herb. Field Mus., түрк; duplicate in Herb. Mis- 

souri Bot. Gard.). 

Among all the Central American species of this genus the 

present plant is unique in its long and narrow, pinnately 

nerved, pubescent leaves. In Diels’ treatment of the genus in 

the ‘Pflanzenreich’ (ТУ. 94: 198. 1910) the Panama plant runs 

at once to H. oblongifolia (Mart.) Chodat & Hassl., of Brazil 

and Paraguay, with which it could not be confused. 

CRUCIFERAE 

CARDAMINE ОУАТА Benth.—cuiriqut: vicinity of **New Switz- 

erland,’’ central valley of Rio Chiriqui Viejo, alt. 1800-2000 

m., Jan. 6-14, 1939, Р. Н. Allen 1345. Ranging from Mexico to 

Venezuela and Ecuador, but apparently never before collected 

in Panama. 
CAPPARIDACEAE 

(P. C. Standley, Chicago) 

Capparis mirifica Standl., sp. nov. Arbor 6-metralis ramis 

gracilibus subteretibus dense molliter pilis longis stellato- 

pilosis; folia inter maxima sessilia tenuiter coriacea oblonga 

ca. 27 em. longa atque 9 еш. lata subito acuminata vel cuspidato- 

acuminata, basi profunde cordata, sinu clauso, lobis posticis 

rotundatis, supra in statu adulto fere omnino glabra, tantum 
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ad costam interdum stellato-tomentosa, costa prominente, 

nervis venisque subimpressis, subtus pallida ubique tomento 

laxo molli stellato dense obtecta, pilis marginis brunneis, costa 

gracili prominente, nervis lateralibus utroque latere ca. 11 

angulo lato adscendentibus subarcuatis; pedunculus longis- 

simus folia aequans vel longior gracillimus curvus stellato- 

pilosus vel glabratus; fructus са. 20 ст. longus fere 1 em. 

crassus inter semina ¢a. 8 paullo constrictus, basi et apice longe 

attenuatus, densissime minuteque stellato-tomentosus.—CANAL 

ZONE: vicinity of Salamanca Hydrographic Station, Río Pe- 

quení, alt. about 80 m., July 28-29, 1938, R. E. Woodson, Jr., 

P. Н. Allen d В. J. Seibert 1591 (Herb. Field Mus., TYPE; 

duplieate in Herb. Missouri Bot. Gard.) 

This is one of the most distinct and extraordinary species 

that the writer ever has had the opportunity of describing, 

and it is impossible to suggest any other species to which it 

may be related. It would be difficult to imagine leaves of a form 

more improbable in the genus Capparis. They are uncom- 

monly large, sessile, deeply cordate at the base with a closed 

sinus, and covered beneath with a lax tomentum composed of 

long and soft, stellate hairs. The leaves are dark-margined, 

because of a border of dark brown hairs. Moreover, the long 

hairs of the margin appear to collect dust and dirt, thus giving 

them a more conspicuous margin than the fuscous hairs alone 

would furnish. 

ROSACEAE 

Prunus cokxTHFHOLIA Koehne—cuirigui: Río Chiriquí Viejo 

Valley, below Cerro Punta, March 19, 1938, Gene White 14. 

Previously regarded as an endemic of Costa Rica. The leaves 

of Miss White’s specimens attain 15 cm. in length and 6 ст. in 

width, but otherwise appear typical. The petals of our speci- 

mens are described as white, the calyx pale purple, and the 

flower fragrant. 

OXALIDACEAE 

Охлтлв darienensis Woodson, sp. nov. Annua erecta. Caulis 

simplex 2—3 dm. altus omnino minute pilosulus. Folia alternata 
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pinnatim 3-foliolata longe petiolata; foliola tenuissime mem- 

branacea viridia minutissime papillata margine sparse cilio- 

lata fere rotundato-obovata saepe plus minusve obliqua mar- 

gine laterali plus minusve undulata apice late rotundata ecal- 

losa, foliolum medium 2 em. longum 1.6 em. latum petiolulatum, 

petiolulo 0.4-0.5 em. longo, foliolis lateralibus subsessilibus 

plus minusve minoribus; petiolus 3.0-3.5 em. longus gracilli- 

mus sparse minuteque pilosulus. Peduneuli praeter totam 

mediam et superiorem partem eaulis distributi fere erecti ten- 

ues minutissime pilosuli 5-6 ст. longi apice cymam 2-ramosam 

0.5-3.5 em. longam gerentes; rami cymae 2-5-flori simplices; 

bracteae filiformes ca. 0.1 em. longae. Pedicelli 0.15 em. longi 

glabri. Sepala oblongo-oblaneeolata breviter acuminata basi 

euneata 0.4 сш. longa glabra viridia. Petala lutea oblongo- 

obovata rotundata apicem versus minute serrulata 0.7-0.8 em. 

longa glabra. Stamina maiora 0.35 em. longa filamentis eden- 

tieulatis minute glandulo-puberulis, minora 0.2 ст. longa 

glabra. Pistillum angustum 0.25 em. longum, stylo gracili 

sparse minuteque glandulo-papillato, stigmate apice 2-partito. 

Capsula oblongo-obovoidea 0.7 em. longa 0.4 cm. lata dense 

minuteque puberula (?). Semina 25 ovoidea 0.1 em. longa 

castanea minute tubereulata.—DnAmrEN: vicinity of Boca de 

Cupe, alt. са. 40 m., Oct. 5, 1938, P. H. Allen 881 (Herb. Mis- 

souri Bot. Gard., TYPE). 

In Knuth’s treatment of the Oxalidaceae (in Engler’s 

‘Pflanzenreich’ IV. 130 (Heft 95). 1930) our plants key to 

O. ramulosum Knuth and O. peruviana. These species, how- 

ever, consist of larger, branching plants with glabrous stems, 

and flowers about twice the size of those of О. darienensis. 

Although the simple stems of О. darienensis may be considered 

a slight character, it is quite invariable amongst the duplicates 

before me. 

RUTACEAE 
(С. L. Lundell, Ann Arbor, Mich.) 

Amyris barbata Lundell, sp. nov. Arbor, 10 m. alta. Folia 

pinnata, petiolata, petiolo usque ad 4 em. longo. Foliola 5 vel 

7, raro 6, membranacea, ovato-oblonga vel oblongo-elliptica, 
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3.5-8.5 em. longa, 2-3.5 em. lata, apice acuminata vel acutius- 
cula, raro obtusiuscula, basi abrupte acutiuscula, supra glabra, 
subtus in axillis barbata. Inflorescentiae terminales, late pa- 
nieulatae, usque ad 8 ст. longae, 8.5 em. latae. Pedicelli ca. 
1 mm. longi. Calyx quinquedentieulatus. Petala 5, glabra, 
ovato-oblonga, 3 mm. longa. Stamina 10. Ovarium 1-loculare. 
A tree, 10 m. high; branchlets rather slender, puberulent, 

densely so at the nodes. Leaves alternate, pinnate, with petioles 
up to 4 еш. long; leaflets usually 5 or 7, sometimes 6; rachis 
slender, drying blackish, barbate-puberulent in axils of leaflets; 
petiolules of lateral leaflets up to 2.2 mm. long, petiolule of 
terminal leaflet (when present) up to 1.1 em. long; blades of 
leaflets membranaceous, ovate-oblong or oblong-elliptic, 3.5 to 
8.5 em. long, 2 to 3.5 еш. wide, apex usually acuminate or acut- 
ish, sometimes obtusish, base rather abruptly acutish, slightly 
oblique, glabrous above, at first barbate beneath in the axils 
of the lateral veins, entirely glabrous with age. Inflorescence 
terminal, broadly paniculate, laxly many-flowered, up to 8 em. 
long, 8.5 cm. wide, densely barbate-puberulent at the nodes, 
nearly glabrous otherwise. Pedicels puberulent, usually less 
than 1 mm. long. Hypanthium glabrous. Calyx 5-denticulate, 
about 2.8 mm. wide, ciliolate. Petals 5, glabrous, ovate-oblong, 
З mm. long, rather fleshy. Stamens 10, up to 2.2 mm. long. Disk 
large, flat, fleshy, shallowly 10-lobed, about 2.7 mm. in diam. 
Gynophore wanting. Ovary ovoid, glabrous, 1-celled, with 1 
pendulous ovule. Stigma large, 3-lobed, зеззПе.—снтвтоо!: 
Llanos del Volean, alt. about 1300 m., Jan. 23, 1939, P. H. Allen 
1540 (Herb. Univ. Michigan, түрк). 

In aspect, A. barbata does not closely resemble any species 
of Amyris known to the writer. 

EUPHORBIACEAE 
(P. C. Standley, Chicago) 

SriLLINGIA haematantha Standl., sp. nov. Arbor 10-metralis 
omnino glabra, ramulis crassis teretibus pallide brunneis vel 
ochraceis, internodiis brevibus; stipulae minutae persistentes 
oblique rotundato-ovatae vix 1 mm. longae pectinato-dentatae 
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adpressae; folia mediocria breviter petiolata alterna crasse 
membranacea, petiolo crassiusculo ca. 4 mm. longo apice 
glandulis 2 patentibus crassis obtusis onusto; lamina oblanceo- 
lato-oblonga vel obovato-oblonga 2.5-5 em. longa 1-1.5 em. lata 
acuta vel subobtusa, apice ipso obtuso, basin versus longe 
cuneato-angustata, in toto margine argute arcteque incurvo- 
glanduloso-serrata, supra viridis, costa nervisque prominulis, 
subtus concolor, costa gracili pallida prominente, nervis lat- 
eralibus utroque latere са. 11 angulo semirecto adscendentibus 
tenerrimis pallidis prominulis; spicae terminales rubrae gra- 
ciles breviter pedunculatae 4—9.5 em. longae dense multiflorae, 
inferne plus minusve interruptae, rectae vel subcurvae; 
bracteae pauciflorae suborbiculares peltatae apice pectinato- 
dentatae vel integrae adpressae; flores masculi globosi brevis- 
sime pedicellati ca. 1 mm. diam.; stamina 2 breviter exserta; 
styli brevissimi соппай.—сосьй: north rim of El Valle, July 9, 
1939, P. H. Allen 1915 (Herb. Field Mus., түрк; duplicate in 
Herb. Missouri Bot. Gard.). 
Perhaps related to S. zelayensis (HBK.) Muell. Arg., which 

has been collected in the Province of Chiriquí, but that has al- 
together different foliar glands, and its leaves are broadest at 
the middle. 

SAPINDACEAE 
(P. C. Standley, Chicago) 

PauLANIA Allenii Standl., sp. nov. Frutex scandens cir- 
rhifer fere glaber, ramis gracillimis obtuse pentagonis et sul- 
eatis fere omnino glabris, internodiis elongatis; folia pinnata 
9-foliolata, petiolo gracili 3.5-6 em. longo glabro nudo, rhachi 
2-4 em. longa nuda, petiolulis 3-7 mm. longis; foliola sub- 
aequalia in sicco laete viridia lucida anguste lanceolato-oblonga 
9-15 em. longa 2.5-4 cm. lata longe angusteque acuminata, 
acumine ipso obtuso, basi subobtusa vel acuta, supra glabra, 
costa nervisque prominentibus, venis prominentibus arcte re- 
tieulatis, subtus concoloria in axillis nervorum sparse breviter 
barbata, aliter glabra, costa tenera prominente, nervis laterali- 
bus utroque latere ca. 10 obliquis angulo semirecto vel paullo 
latiore adscendentibus subareuatis tenerrimis prominentibus, 
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venulis prominulis arcte reticulatis, marginibus inferne in- 

tegris, apicem versus remote adpresso-serratis; flores race- 

mosi, racemis longissime pedunculatis laxe paucifloris ca. 3.5 

ст. longis, floribus pauci-fasciculatis, pedicellis sparse minute 

puberulis 3-4 mm. longis, bracteis minutis; sepala valde in- 

aequalia minute ciliolata et dorso sparse minute puberula vel 

fere omnino glabra, extimis duplo brevioribus, interioribus ea. 

3.5 mm. longis apice rotundatis.—cocrf: north rim of El Valle 

de Antón, alt. 600-1000 m., Feb. 12, 1939, P. Н. Allen 1657 

(Herb. Field Mus., түрк). 

Apparently a well-differentiated species, the leaves being 

decidedly unlike those of any other that I have examined. The 

five leaflets are unusually long and narrow, almost entire, and 

the petiole and rachis are naked. 

PavLLINIA verecunda Standl., sp. nov. Frutex scandens, 

ramis ferrugineis, vetustioribus subteretibus, junioribus ob- 

tuse angulatis et striatis densiuscule ineurvo-puberulis, inter- 

nodiis brevibus; folia mediocria ternato-pinnata 3-5.5 em. 

longe petiolata, rhachi са. 5.5 em. longa anguste alata usque 

4 mm. lata, pinnis infimis 2 trifoliolatis, foliolis totius folii 11; 

foliola sessilia integra ambitu plus minusve variabilia, termi- 

nalibus spathulato-obovatis basin versus longe angusteque at- 

tenuatis, lateralibus lanceolato-oblongis vel ovato-oblongis 

basi aeutis et saepius inaequalibus, subito lateque acuminata, 

acumine ipso obtuso, in sicco laete viridia, supra sublueida 

glabra, costa nervisque prominentibus, venulis prominulis 

arcte reticulatis, subtus vix pallidiora sparse ad costam 

nervosque puberula vel fere glabra, venulis prominentibus 

arcte reticulatis ; inflorescentiae axillares racemiformes brevis- 

simae sessiles laxiuseule multiflorae vix ultra 1.5 em. longae, 

pedicellis gracilibus 5-7 mm. longis breviter patulo-pilosulis, 

bracteis minutis subulatis ; sepala ovalia tenuia apice rotundata 

vix ultra 1.5 mm. longa ciliata et sparse minuteque pilosula ; 

petala glabra ciliata usque 4.5 mm. longa alba.—cocL&: vicin- 

ity of El Valle, alt. 600-1000 m., Dec. 8, 1938, P. H. Allen 1224 

(Herb. Missouri Bot. Gard., Tyre; fragment іп Herb. Field 

Mus.). 
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In the key to species of Paullinia in the ‘Flora of the Panama 

Canal Zone’ this plant would run at once to P. glomerulosa 

Radlk., a species with which it has little in common except its 

ternate-pinnate leaves. The species appears to be a well- 

marked and isolated one, at least so far as Central America is 

concerned, distinguished by the combination of ternate-pinnate 

leaves, entire leaflets, and small sessile inflorescences. 

Sersant cissifolia Standl., sp. nov. Frutex scandens, ramis 

subteretibus pluricostatis crassis densissime brunnescenti- 

tomentosis, internodiis elongatis ; stipulae persistentes anguste 

triangulari-attenuatae 5-6 mm. longae obliquae; folia inter 

minora digitatim trifoliolata membranacea, petiolo erassi- 

usculo 2-4.5 сш. longo dense tomentoso; foliola sessilia 

inaequalia, terminalia rhombica 6.5-10 em. longa 3.5-6 сш. 

lata acuta, basin versus subito contracta et longe cuneato- 

angustata, lateralia ovalia vel late elliptico-oblonga 5-7 cm. 

longa 2.5—4 em. lata, obtusa, basi subinaequilaterali obtusa vel 

anguste rotundata, in toto margine vel saltem supra medium 

grosse crenata, crenis latis subsalientibus abrupte apiculatis, 

utrinque dense pilis mollibus fulvidis patentibus vel sub- 

adpressis pilosa, subtus paullo pallidiora; flores majusculi in 

panieulas racemiformes axillares et solitarias vel terminales 

et paniculatas aggregati, paniculis са. 2.5 ст. longis 2-3 cm. 

latis densissime multifloris erasse peduneulatis, rhachi dense 

ochraceo-tomentosa, pedicellis usque 6 mm. longis dense to- 

mentosis, bracteis oblongis vel ovatis parvis extus dense 

tomentosis intus glabris; sepala paullo inaequalia ovalia vel 

late obovata apice rotundata usque 4.5 mm. longa extus dense 

tomentella; petala alba spathulato-obovata usque 6 mm. longa 

apice rotundata villoso-ciliata glabra; filamenta 4 mm. longa 

sparse albo-pilosa, antheris ca. 0.8 mm. longis.—vERAGUAS: 

hills west of Soná, alt. 500 m., Nov. 24, 1938, P. H. Allen 1021 

(Herb. Field Mus., TYPE). 

А most unusual plant for this genus, because of the merely 

3-foliolate, densely pubescent leaves. The foliage is strikingly 

like that of Cissus rhombifolia Vahl. 
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RHAMNACEAE 
(С. V. Morton, Washington, D. С.) 

RHAMNUS CAPREAEFOLIA Schl.—cuirigui: vicinity of Cerro 

Punta, Jan. 24, 1939, P. H. Allen 1566. Previously known from 

Mexico to Costa Rica. 

TILIACEAE 
(P. C. Standley, Chicago) 

SroANEA platyphylla Standl., sp. nov. Arbor 20-metralis, 

ramulis erassis, internodiis brevibus dense pilis longiusculis 

sordido-brunnescentibus pilosis; stipulae lanceolato-ovatae 

subfoliaceae usque 2.5 em. longae acuminatae utrinque dense 

subadpresso-pilosae; folia magna longipetiolata erasse mem- 

branacea, petiolo gracili tereti ca. 7 cm. longo dense tomentu- 

loso atque piloso; lamina late ovalis vel latissime elliptica 25- 

27 em. longa 17-19 em. lata, apice breviter obtuseque acutata, 

basi late rotundata, supra in sieco fusco-brunnescens ad eostam 

nervosque pilosa, aliter glabrata, subtus fere concolor ubique 

dense breviter velutino-pilosula, costa gracili elevata, nervis 

lateralibus utroque latere ea. 11 angulo lato interdum fere 

recto adscendentibus leviter arcuatis prominentibus juxta 

marginem arcuato-conjunctis, venis numerosis distantibus sub- 

parallelis connexis, venulis prominentibus sat arcte reticulatis ; 

inflorescentiae axillares simplices racemosae sessiles vel sub- 

sessiles usque 6 em. longae ca. 7-florae, pedicellis crassiusculis 

usque 1.5 em. longis densissime patenti-pilosis, bracteis pedi- 

cellis duplo brevioribus vel eis fere aequilongis ; sepala lineari- 

lanceolata inaequalia 7-9 mm. longa longe attenuata, extus 

breviter pilosula, intus sericea, patentia; ovarium ovoideum 

dense hispidulum atque breviter echinatum.—cocrÉ: north 

(wet) rim, vicinity of El Valle, alt. 800-1000 m., May 21, 1939, 

P. Н. Allen 1810 (Herb. Field Mus., турв; duplicate in Herb. 

Missouri Bot. Gard.). 

Similar to this is Sloanea microcephala Standl., also of Pan- 

ama, but that differs in having relatively broader, eoarsely 

dentate, glabrate leaves, very small sepals, and an altogether 

different inflorescence. 
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MALVACE 

(P. C. Standley, Chicago) 

Hisiscus sPATHULATUS Garcke—veracuas: hills west of 

Sona, alt. са. 500 m., Nov. 24, 1938, Р. H. Allen 1019. Appar- 

ently new to North America. Previously known from British 

Guiana and Brazil. 

NEOBRITTONIA ACERIFOLIA (Lag.) Hochr. Hf: trail 
from Paso Ancho to Monte Lirio, valley of Rio Chiriqui Viejo, 
Jan. 16, 1939, Р. Н. Allen 1493. Fairly common in Guatemala, 
but previously unknown from either Costa Rica or Panama. 
WERCKLEA LUTEA Rolfe—cnmiqví: upper valley of Río 

Chiriquí Viejo, near Monte Lirio, July 17, 1938, P. White 175. 
Genus new for Panama; previously unknown outside Costa 
Rica. 

MARCGRAVIACEAE 

Mancanavia ampulligera Woodson, sp. nov. Frutex volubilis 

ut dieitur giganteus omnino glaber, ramis crassiusculis sub- 
teretibus fulvis dense lenticellatis. Folia ramorum fertilium 
sessilia oblonga apice abrupte acuminata basi late obtusa 6-13 
em. longa 3.5-4.5 cm. lata ораса brunnescentia eglandulosa 
costa erassiuseula prominente utrinque enervia. Inflorescentia 
umbelliformis са. 28-flora, pedicellis patulis crassiusculis lenti- 
cellatis 5.5-6.0 em. longis, floribus paululo oblique insertis, 
prophyllis 2 ad basin calycis insertis deltoideis obtusis са. 0.2 
em. longis. Bracteae steriles apulliformes clavato-tubulosae 
rectae 4 cm. longae, pedicello 1 em. longo, ostio recurvato. 
Sepala subreniformia rotundata 0.3 em. longa 0.5 em. lata mar- 
gine minutissime denticulata; petalorum ealyptra anguste 
ovoidea 2 em. longa basi 0.5 em. diam. apice obtusa. Stamina 
ca. 33, filamentis filiformibus 1 em. longis, antheris linearibus 
0.6 em. longis. Ovarium subovoideum cum stylo 1 em. longum. 
—CHIRIQUÍ: trail from Paso Ancho to Monte Lirio, upper val- 
ley of Río Chiriquí Viejo, alt. 1500—2000 m., Jan. 16, 1939, 
P. H. Allen 1488 (Herb. Missouri Bot. Gard., түрк). 

This species is somewhat intermediate between the sub- 
genera Orthothalamium and Plagiothalamium of Wittmack, 
since, although the flowers are somewhat obliquely placed upon 
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the pedicel, the corolline calyptra is nearly cylindrical and the 

number of stamens is relatively high. The shape of the nectar- 

iferous bracts is distinctive because of the recurved lip of the 

orifice, and the size is relatively large as well. 

MancGRAVIA MEMBRANACEA Standl.—cocrí: north rim of El 

Valle de Antón, alt. 700 m., March 19, 1939, P. H. Allen 1739. 

Previously known only from the type collection in the high- 

lands of Costa Rica. 

SounROUBEA TRIANDRA Lundell.—cocr£: north rim of El Valle 

de Antón, alt. 600-1000 m., July 9, 1939, P. Н. Allen 1914. 

Previously known only from the type collection in British 

Honduras (C. L. Lundell 6492) and cotype in Guatemala. 

There are differences between Allen's plants and the type, 

being chiefly variations in petal number, length of nectary, and 

form of the filaments. However, in view of the limited material 

available, it seems better to refer our plants to triandra, at 

least for the present. 

SounoUBEA Venosa Schery, n. sp. Arbor glabra ut dicitur 9 

m. alta, ramis rimosis. Folia alternata subsessilia late elliptica 

apice obtusa vel rotundata basi obtuse cuneata 7-11 em. longa 

3.5-5.5 em. lata tenuiter coriacea utrinque ораса, venis supra 

immersis subtus prominentibus prope margines reticulatis. 

Racemus 15 em. longus dense multiflorus, floribus congestis 

aureis, pedicellis ca. 0.75 em. longis, nectariis tubularibus sub- 

sessilibus cruribus brevissimis obtusis paene aequalibus 0.6- 

0.8 em. longis, ostio 0.2 em. diam. Sepala et prophylla 7 orbicu- 

lata-reniformia 0.1 em. longa 0.15 em. lata. Corolla 5-lobata са. 

0.4 em. longa. Stamina 5, filamentis linearibus vel prope basim 

paene dilatatis.—PANAMÁ: between Las Margaritas and El 

Valle de Antón, July 15-—Aug. 8, 1938, Woodson, Allen ck Sei- 

bert 1289 (Herb. Missouri Bot. Gard., TYPE). 
This species is closely related to S. exauriculata Delp. How- 

ever, the latter is generally larger than S. venosa, the pedicel 

being about 1.1 еш. long and the calyx about 0.5 em. wide; the 

petals about 0.6 em. long, the nectariferous bracts about 1.3 

em. long, the tertiary veins not prominent, the leaves oblanceo- 

late, and the filaments broad, expanded at the base. Also in the 
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specimens examined, the leaves of 5. exauriculata dry gray 

above, tan beneath, while those of 5. venosa dry gray to black 
above, dark brown beneath. 

GUTTIFERAE 
(P. C. Standley, Chicago) 

СтдузтА coclensis Standl., sp. nov. Frutex 1.5 m. altus omnino 

glaber, ramis crassis subteretibus ferrugineis striatis, inter- 

nodiis brevibus; folia parva breviter petiolata crasse coriacea, 

petiolo lato atque subvaginante 4-5 mm. longo subalato; lam- 
ina ovalis vel ovali-obovata 3.5-6 em. longa 2-3.5 em. lata apice 

late rotundata, basi cuneato-angustata, supra lucida, costa 

prominula, nervis manifestis sed vix elevatis, subtus opaca, 

eosta angusta elevata, nervis lateralibus utroque latere ea. 15 

vix prominulis interdum obsoletis angulo lato saepe fere recto 
abeuntibus tenerrimis fere rectis ; inflorescentia terminalis ca. 
1 em. longe crasse pedunculata 1—3-flora, floribus sessilibus 
albis, bracteis basalibus late rotundatis 6—7 mm. longis sub- 
patentibus ; sepala rotundata late membranaceo-marginata ca. 
9 mm. longa apice rotundata; petala ca. 6 atque 1.5 em. longa 
apice rotundata, nbus minute serrulatis in sicco pal- 
lidis; stamina numerosa valde inaequalia, antheris linearibus 
2 mm. longis.—cocrÉ: vicinity of El Valle, alt. 800-1000 m., 
Sept. 5, 1938, P. H. Allen 771 (Herb. Field Mus., түрк; dupli- 

cate in Herb. Missouri Bot. Gard.). 
А rather well-marked species among Central American rep- 

resentatives of the genus, notable for the small, broad leaves, 
which are thick-coriaceous and broadly rounded at the apex. 

LOASACEAE 

Loasa GRANDIS Standl.—cocrfí: north rim of El Valle de 
Antón, alt. 600-1000 m., Feb. 12, 1939, P. Н. Allen 1658. Ap- 
parently the second collection of this giant species, originally 
described from Guanacaste, Costa Rica. 

BEGONIACEAE 

(P. C. Standley, Chicago) 

Brconia chiriquensis Standl., sp. nov. Herba laxa erecta vel 
decumbens ca. 30 em. alta, caule e nodis infimis radices emit- 



[vol. 27 
322 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

tente sparse ramoso primo dense ferrugineo-villoso, glabres- 

cente, internodiis brevibus; stipulae oblique ovatae vel ovales 

5-7 mm. longae obtusae virides integrae vel grosse pauci- 

dentatae ; folia parva in sicco tenuia breviter petiolata, petiolo 

usque 9 mm. longo longivilloso; lamina lanceolato-oblonga vel 

oblongo-obovata plus minusve obliqua 0.5-5 em. longa 0.8-2 

em. lata acuta vel longi-acuminata, basi obtusa et valde obliqua, 

latere altero bene longiore, supra viridis fere glabra vel tantum 

ad eostam nervosque sparse villosula, subtus ubique densis- 

sime pallido-punetata ad nervos sparse ferrugineo-villosula 

vel fere glabra, nervis lateralibus utroque latere ca. 5 obliquis, 

margine grosse inaequaliter inciso-dentato interdum sublo— 

bato, dentibus setuloso-mueronatis ; flores albi in cymas pauci- 

floras ca. 2.5 em. longe pedunculatas dispositi, pedicellis glabris 

fere filiformibus valde elongatis; sepala petalaque ovalia vix 

plus quam 4-5 mm. longa apice rotundata glabra; stamina 

glabra 2 mm. longa; fructus glaber 18 mm. longus 15 mm. latus 

viridis basi late campanulatus, parte superiore longe conica 

atque 1 em. longa, angulis aliformibus divaricatis obtuse tri- 

angularibus.—cuirigui: epiphytic, trail from Cerro Punta to 

headwaters of Río Caldera, alt. 2250 to 2500 m., Jan. 14, 1939, 

P. H. Allen 1345 (Herb. Field Mus., түре; duplicate in Herb. 

Missouri Bot. Gard.) ; stream bank in rain forest, Bajo Chorro, 

„ District, alt. 2100 m., Jan. 12, 1938, М. Е. Davidson 

"Beférable to the subgenus Casparya. Two other species of 

this group found in Costa Rica, Ведота Pittieri C. DC. and 

B. Torres Standl., differ in having glabrous stems. This 

group of Begonia is best represented in Colombia, and it may 

well be that the Panama plant is referable to some species de- 

seribed from that country, but all the Colombian species of 

which I have seen material seem to differ essentially. 

BEOONIA pumilio Standl., sp. nov. Herba perennis acaulis 

nana, caudicibus ut videtur brevibus crassisque dense foliatis ; 

stipulae ferrugineae tenues ovato-triangulares 5-6 mm. longae 

sparse longi-pilosae apice in setam 3-5 mm. longam desinenti- 

bus; folia omnia basalia longissime petiolata in vivo ut videtur 
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carnosa, petiolo gracillimo 3-7 cm. longo sat dense pilis longis 

laxis plerumque patentibus ferrugineis villoso; lamina 4—5 

mm. supra basin peltata ovata vel late ovata 2-4.5 ст. longa 

1.5-4 em. lata longi-acuminata, basi late rotundata ca. 8-nervia, 

supra sparse pilis longis laxis rufidulis villosa, subtus paullo 

pallidior ubique dense albo-punctata densius praesertim ad 

nervos villosa; flores monoeci eymosi, pedunculis gracilibus 

erectis 4-6 em. longis dense longi-villosis, eymis densiuscule 

multifloris са. 3 em. altis et 4 em. latis, ramis dense villosis, 

pedieellis brevibus vel aliquanto elongatis villosis, braeteis 

hyalinis latis villosis et ciliatis usque 5 mm. longis; sepala 

floris feminei suborbicularia ca. 4 mm. longa; capsula com- 

pressa suborbicularis 5 mm. longa utroque latere fere aequali- 

ter alata, ala vix ultra 1 mm. lata.—panamA: Cerro Campana, 

flowers pink, growing on boulders, Dec. 31, 1939, P. H. Allen 

2089 (Herb. Field Mus., TYPE). 

Easily recognized among the species of Panama and Costa 

Rica because of the combination of dwarf habit and peltate 

leaves. 
CACTACEAE 

(L. Cutak, St. Louis) 

PSEUDORHIPSALIS HIMANTOCLADA (Roland-Gosselin) Britt. & 

Rose—cocrÉ: north rim of El Valle de Antón, July 9, 1939, 

P. H. Allen 1897. Previously known as an endemie of Costa 

Riea. This species is very difficult to distinguish from the low- 

land Wittia panamensis Britt. & Rose, at least in the dried 

condition. 

Ертрнумлум Ратттевт (Weber) Britt. & Rose—socas DEL 

тово: Quebrada Nigua, vicinity of Almirante Bay, Oct. 21, 

1938, H. Wedel 7. Previously known from Costa Rica. 

YRTACEAE 
(P. C. Standley, Chicago) 

Evcen vallis Standl., sp. nov. Arbor 8-metralis, cortice 

laevi ferrugineo, ramulis rigidis teretibus rimosis E annes, 

novellis dense pilis albidis mollibus patentibus vel adscendent- 

ibus pilosis, internodiis brevibus vel elongatis; folia inter 

minora breviter petiolata firme membranacea, petiolo 4—7 mm. 
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longo dense breviter piloso; lamina oblanceolato-oblonga vel 

obovato-oblonga 4-7 ст. longa 1.2-2.5 em. lata obtusa, basin 

versus cuneato-attenuata, supra in sicco olivacea sat dense 

pilis pallidis mollibus pilosa vel glabrata, dense impresso- 

punctata, costa nervisque vix elevatis, subtus paullo pallidior 

ad costam prominentem sericea, aliter molliter pilis longis 

pilosa vel serius glabrata, nervis lateralibus utroque latere 

са. 7 teneris prominulis; flores racemoso-paniculati, paniculis 

axillaribus foliis vulgo multo longioribus laxis pauciramosis 
longi-pedunculatis, ramis patentibus dense patenti-pilosis, 

racemis laxe paucifloris, pedicellis usque 4 mm. longis; hy- 

panthium ut ealyx extus dense molliter pilosum vix ultra 1 mm. 

longum, calyce profunde lobato, lobis ad anthesin abrupte re- 

flexis obtusis intus glabris; petala alba tenuia glabra fere 3 

mm. longa; stylus filiformis glaber 4-5 mm. longus.—cocrÉí: 

south (dry) rim, vicinity of El Valle, alt. 600-1000 m., May 14, 

1939, P. H. Allen 1773 (Herb. Field Mus., type; duplicate in 

Herb. Missouri Bot. Gard.). 

There is some question as to whether the present plant is 

properly referable to Eugenia, but no better place for it is ap- 

parent. If a true Eugenia, it is unusually distinct among the 

Central American species, being noteworthy chiefly for the 

large, openly branched, many-flowered panicles. 

ONAGRACEAE 
(P. A. Munz, Claremont, Calif.) 

J'USSIAEA INCLINATA L. f.—vxnaauas: floating in stream, hills 

west of Soná, alt. ca. 500 m., Nov. 24, 1938, P. H. Allen 1056. 

Previously thought to be confined to the Mexican states of 

Chiapas and Guerrero. 

ARALIACEAE 
(A. C. Smith, New York) 

ОкЕОРАМАХ vestitum А. C. Smith, sp. nov. Arbor 15 m. alta, 

trunco basin versus circiter 50 em. diametro (ex Austin Smith), 

vel frutex scandens (ex Allen) ; ramulis gracilibus, juventute 

ferrugineo-tomentosis (pilis breviter li tis vel subses- 

silibus multo-ramosis) mox glabrescentibus rugosis cinereis 



1940] 
WOODSON AND SCHERY—FLORA OF PANAMA. IV 325 

vel stramineis; foliis simplicibus, petiolis rectis striatis, 2—10 

em. longis juventute ut ramulis tomentellis mox glabris, lam- 

inis tenuiter coriaceis obovato-ellipticis vel elliptico-oblongis, 

9-20 em. longis, 3.5-7 cm. latis, basi acutis vel cuneatis vel 

rotundatis, apice breviter calloso-apiculatis vel acuminatis 

(acumine ad 1.5 em. longo apiculato), margine integris et 

anguste revolutis, supra glabris vel parcissime (juventute plus 

minusve densissime) stellato-pilosis, subtus stellato-tomentel- 

lis (pilis brevissime cauliculatis vel interdum subsessilibus, 6- 

9-ramosis, ramulis circiter 0.2 mm. longis) demum glabres- 

centibus, nervis primariis 3 e basi adscendentibus, costa valida, 

nervis secundariis utroque 3—5 adscendentibus utrinque pro- 

minulis, venulis inconspicuis; inflorescentia mascula terminali 

ad 9 ст. longa et lata, ramulis, bracteis pedunculisque ferru- 

gineo-stellato-tomentellis, braeteis lineari-oblongis aeutis 1—2 

mm. longis, peduneulis gracilibus, 4-9 mm. longis; capitulis 

subglobosis 3—5 mm. diametro, bracteolis late ovatis apiculatis 

circiter 1 mm. longis extus pilosis, floribus 10-15 per capitulum 

glabris; calyce sub anthesi cupuliformi 1-1.3 mm. diametro, 

limbo inconspicuo truncato vel obscure dentato; petalis 4 vel 

5 ovato-deltoideis, 1.4—1.7 mm. longis, circiter 1.2 mm. latis, 

subacutis; filamentis maturitate filiformibus 3-3.5 mm. longis, 

antheris oblongis circiter 0.9 mm. longis; stylis 2 circiter 0.5 

mm. longis; inflorescentia hermaphrodita quam mascula 

paullo minore ad 5 em. longa et lata, pedunculis 8—5 mm. longis, 

floribus 5-9 per capitulum; calyce sub anthesi coriaceo sub- 

globoso 1.3-1.7 mm. diametro; petalis subeonnatis et calyp- 

tratis, circiter 1 mm. longis et latis; filamentis brevissimis; 

stylis 4 vel 5 e basi liberis erectis, loculis 4 vel 5; fructibus 

juvenilibus plerumque circiter 6 per capitulum stylis recur- 

vatis coronatis.—Costa Rica: ALAJUELA: San Carlos, at edge 

of forest near Sucre, alt. about 975 m., March 1, 1939, Austin 

Smith H1167 (Herb. New York Bot. Gard., түрк); PANAMA: 

CHIRIQUÍ: upper valley of Río Chiriquí Viejo, trail from Paso 

Ancho to Monte Lirio, alt. 1500-2000 m., Jan. 16, 1939, P. H. 

Allen (Herb. New York Bot. Gard.). 

The type bears hermaphrodite, and the Panama plant 
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staminate, inflorescences, and for this reason floral compari- 

sons between the two are not conclusive. In foliage the two 

plants show some differences: the type has obovate-elliptic 

leaf-blades which are usually acute at base and short-apiculate 

at apex, while the Panama collection has somewhat longer е]- 

liptie leaf-blades which are rounded at base and comparatively 

long-acuminate at apex. These variations, however, are not 

remarkable in Oreopanax, where they are paralleled in other 

species. Austin Smith's colleetion is chosen as the type be- 

cause the number of styles in hermaphrodite flowers appears 

to be an important character in the genus. 

The new species is related to O. Oerstedianum March. and 

O. Standleyi A. C. Smith, both of which are known only from 

Costa Riea. O. vestitum is at once distinguished from O. Oer- 

stedianum by its less robust habit and especially by the close 

indumentum of its branchlets and petioles; in Marchal’s 

species the hairs of these parts have a remarkably stout stalk 

about 2 mm. long. The new species differs from О. Standleyi 

by its proportionately much narrower leaves and its fewer 

styles and locules, as well as by its nearly sessile rather than 

long-stalked hairs of the lower leaf-surface. Both staminate 

and hermaphrodite inflorescences of О. vestitum are more 

compact than those of its allies. 

Отлвевттл sessiliflora Standl. & A. C. Smith, sp. nov. Arbor 

ubique glabra; ramulis crassis cinereis rugosis; petiolis gracil- 

ibus reetis 3-7 em. longis; laminis chartaceis vel tenuiter cor- 

iaceis, late elliptieis, 12-20 em. longis, 7-13 em. latis, basi ob- 

tusis, apice obtusis vel obtuse et breviter acuminatis, margine 

undulato-erenatis, pinnatinerviis, costa prominente, nervis 

secundariis utrinque 7-9 subrectis vel leviter arcuato-adscen- 

dentibus paullo elevatis, venulis leviter prominulis; rhachide 

non visa, umbellis ut videtur 10 vel ultra per inflorescentiam; 

peduneulis erassis striatis rugosis, 2.5-4 em. longis, medium 

versus conspicue articulatis et bracteatis (bracteis coriaceis 

connatis 3—4 mm. longis); floribus capitatis sessilibus 5-meris 
10-15 per capitulum, bracteis papyraceis deltoideis subacutis 
circiter 2 mm. longis subtentis; receptaculis 5-8 mm. latis; 
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calyce obeonico vel breviter cylindrico, 2-3 mm. longo, circiter 

2 mm. diametro, lobis deltoideis acutis circiter 0.7 mm. longis; 

petalis pallide luteis deltoideo-lanceolatis, 2.5-3 mm. longis, 1— 

1.5 mm. latis, apice acutis et inflexis; filamentis sub anthesi 

circiter З mm. longis, antheris subgloboso-oblongis circiter 

0.7 mm. longis; stylis in columnam brevem earnosam connatis, 

stigmatibus plus minusve distinctis.—currIqui: Boquete Dis- 

trict, near Boquete, alt. 3800 ft., June 26, 1938, M. E. Davidson 

769 (Herb. Field Mus., түре). 

G. sessiliflora is a remarkable species, disagreeing with the 

other members of the genus by the character from which the 

specific name is derived, the sessile flowers. Superficially, it 

may appear that an araliaceous plant of this region with the 

flowers in heads should be sought in Oreopanax rather than in 

Gilibertia. The flowers of Oreopanaz, however, are polygamo- 

dioecious or rarely polygamo-monoecious, while those of the 

present plant are hermaphrodite. In all its characters except 

the sessile flowers, moreover, G. sessiliflora appears correctly 

placed in Gilibertia. In its foliage and its rugose articulate 

peduncles with conspicuous connate bracts it bears a strong 

resemblance to G. gonatopoda Donn. Sm. The discovery of the 

new species makes the separation of the genera Gilibertia and 

Oreopanax somewhat more difficult, but nevertheless we be- 

lieve that their maintenance is not seriously to be questioned. 

OREOPANAX COSTARICENSIS March.—cutriqui: vicinity of 

‘‘ New Switzerland,” central valley of Rio Chiriquí Viejo, alt. 

са. 1800—2000 m., Jan. 6-14, 1939, Р. Н. Allen 1395; Rio Chiri- 

quí Viejo valley, near El Volcán, July 17, 1938, P. White 171; 

between El Volcán and Cerro Punta, Río Chiriquí Viejo valley, 

March 20, 1938, G. White. Apparently abundant in this part of 

western Chiriquí, but previously unknown in Panama. 

ERICACEAE 
(W. H. Camp and A. C. Smith, New York) 

CavENDISHIA stenophylla A. C. Smith, sp. nov. Frutex gra- 

cilis epiphytieus ut videtur ubique glaber; ramulis cinereis 

subteretibus vel juventute leviter angulatis; petiolis subteret- 
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ibus leviter striatis nigrescentibus 4-6 mm. longis; laminis 

chartaceis subbullatis lineari-oblongis, 8-13 em. longis, 1.3- 

2 em. latis, basi rotundatis et saepe leviter subcordatis, apice 

gradatim attenuatis (apice ipso obtuso), margine integris et 

conspicue revolutis, pinnatinerviis, costa supra impressa sub- 

tus prominente, nervis secundariis inconspicuis 5-7 (2 vel 3 

prope basin orientibus adscendentibus, aliis brevibus patent- 

ibus) marginem versus anastomosantibus, supra cum venulis 

copiose reticulatis prominulis, subtus leviter elevatis; inflores- 

centiis terminalibus (semper?) racemosis 15-20-floris basi de- 

cidue bracteatis, rhachide gracili purpurascente leviter angu- 

lata 7-8 em. longa; pedicellis gracilibus 12-16 mm. longis, 

bracteis inconspicuis papyraceis ovato-oblongis 2-4 mm. longis 

et latis subtentis, paullo infra medium bibracteolatis (braete- 
olis ovatis circiter 1 mm. longis et latis); calyce basi late 

apophysato, tubo post anthesi rugoso 2-3 mm. longo et 4—5 mm. 
diametro, superne constricto, limbo erecto chartaceo lobis in- 
clusis 4-5 mm. longo, lobis deltoideis callosis acutis circiter 
1.5 mm. longis et latis; corolla non visa.—panaMA: in cloud 
forest on hills above Campana, alt. 600-800 m., July 1, 1939, 
P. H. Allen 1880 (Herb. New York Bot. Gard., түрк). 

Although corollas are lacking on the available specimens, 
I venture to describe the plant as a new species, since the char- 
acters of the inflorescence and calyx place the plant without 
question in Cavendishia, where it can be related only to the 
Costa Rican C. melastomoides (Kl.) Hemsl. In calyx char- 
acters, which are important as indications of specific relation- 
ship in the genus, the two species are essentially similar; in 
inflorescence characters, C. stenophylla is distinguished from 
its ally by the smaller bracts and bracteoles and the higher po- 
sition of the latter on the pedicels. The most obvious differ- 
ences, however, are found in comparing the two plants as to 
leaf characters, the blades of the new species being nearly 
twice as long as those of C. melastomoides and about the same 
in breadth, with conspicuously different base and venation. 
GauLTHERIA Chiriquensis Camp, sp. nov. Frutex ad 2 m. 

altus, ramulis erispe pilosis eglandulosis; folia rotundo-ovata 
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vel reetangulo-ovata, 3—5.5 em. longa, 2-3.5 em. lata, basi pro- 

funde cordata, apice obtusa vel abrupto-acuminata, supra mi- 

nute puberulenta, subtus persistente pubescentia, pilis densis 

ferrugineis, margine integra vel obscure serrata, setosa, setis 

deciduis; racemi 2-3 cm. longi, rhachis et pedicelli (eire. 4— 

9 mm. longi) dense albido-puberuli et + dense ferrugino-pilosi, 

eglandulosi, bracteis pubescentibus; calyx 5-lobus, lobis aeumi- 

natis, albido-puberulis, apice sparse hirsutis; corolla urceolata, 

circ. 5 mm. longa, purpurea, apice manifeste contracta, albido- 

puberulenta et erispe pilosa, pilis eglandulosis; stamina 10, 

circ. 4 mm. longa, filamentis dense pubescentibus; ovarium et 

stylus albido-pubescentes.—cnrigiví: Llanos del Volcán, alt. 

ca. 1300 m., Jan. 23, 1939, P. H. Allen 1542 (New York Bot. 

Gard., TvPE). 

G. chiriquensis strongly resembles the Mexican G. hirtiflora 

Benth. in plant size and general appearance but lacks the 

glandular pubescence of this species. Of the South American 

species, it bears considerable resemblance to the widespread 

G. pichinchensis Benth., of Colombia, Ecuador, Bolivia and 

perhaps Peru. It differs from the type of G. pichinchensis 

(Hartweg 1228 from Colombia) by being slightly less hirsute, 

with the leaves relatively broader and more deeply cordate at 

the base; also, the calyx and corolla of G. pichinchensis lack the 

setae characteristic of G. chiriquensis. 

THEOPHRASTACEAE 
(C. L. Lundell, Ann Arbor, Mich.) 

Jacquinia panamensis Lundell, sp. nov. Arbor, 3 m. alta; 

ramuli puberuli. Folia coriacea, petiolata, petiolo usque ad 

3 mm. longo, parce puberulo, oblanceolata vel oblanceolato- 

oblonga, 3.2-6.7 em. longa, 1.4—2.5 em. lata, apice acuta, acicu- 

lari, basi acuta vel subeuneata. Inflorescentiae terminales, 

racemosae, 3-13-florae, raro parce puberulae, pedunculatae. 

Pedicelli 8-12 mm. longi, apice inerassati. Flores aurantiaci, 

9-11 mm. longi. Sepala suborbicularia, 3.5-4 mm. longa. 

Corolla intus ad basin minute lepidotula, lobis oblongis, са. 

5 mm. longis, staminodiis oblongo-cordatis, usque ad 4.3 mm. 

longis. Stamina ca. 6mm. longa. 
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A tree, 3 m. high; branchlets puberulent, striate, angulate. 

Leaves coriaceous, short-petiolate, the petioles up to 3 mm. 

long, at first sparsely puberulent; leaf blades oblanceolate or 

oblanceolate-oblong, 3.2 to 6.7 em. long, 1.4 to 2.5 em. wide, 

apex acute, acicular, base acute or subeuneate, glabrous except 
along the costa, obscurely triplinerved, costa subimpressed 
above and puberulent at base, elevated beneath. Inflorescence 
terminal, at first subeorymbose, at length racemose, erect, 3- to 
13-flowered, glabrous or rarely sparsely puberulent, shorter 
than or subequaling leaves, pedunculate. Pedicels 8 to 12 mm. 
long, thickened above. Bractlets ciliate. Flowers orange- 
colored, 9 to 11 mm. long. Sepals suborbieular, 3.5 to 4 mm. 
long, thiek, minutely erose. Petals united to the middle, mi- 
nutely lepidote within at base; the lobes oblong, about 5 mm. 
long, apex rounded, reflexed at anthesis; the staminodes sub- 
equaling lobes, oblong-cordate, up to 4.3 mm. long. Stamens 
about 6 mm. long, slightly exeeeding corolla-tube; filaments 
sparsely lepidote; anthers about 2.5 mm. long, emarginate. 
Style well developed. —ranamá: vicinity of Bejuco, Oct. 18, 
1938, P. Н. Allen 985 (Herb. Univ. Michigan, түрк). 

Jacquinia panamensis approaches J. axillaris Oerst. of 
Mexico, but may be separated from that species by its ob- 
lanceolate rather than lanceolate leaves, costa subimpressed 
above, not prominulous, flowers up to 13 in a raceme compared 
with about 5 in J. axillaris, and style elongate rather than very 
short. 

LOGANIACEAE 
(С. V. Morton, Washington, D. C.) 

BUDDLEJA ALPINA Oerst.—cuirigui: Llanos del Volcán, near 
Paso Ancho, July 31, 1938, P. White 202. Previously known 
from Costa Riea. 

GENTIANACEAE 
(F. P. Jonker, Utrecht) 

CunTIA TENUIFOLIA (Aubl.) КпоЫ.—рАхАМА: vicinity of Pa- 
сога, Oct. 18, 1938, P. H. Allen 994; сосый: vicinity of Nata, 
Sept. 12, 1938, P. H. Allen 832. Previously known from Brazil 
and the Guianas. 
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LisIANTHUS coNGESTUS Standl.—cocríé: El Valle de Antón, 

Sept. 5, 1938, P. H. Allen 783. Previously known from Guate- 

mala. 

LISIANTHUS LATIFOLIUS Sw.—cocrÉ: north rim of El Valle 

de Antón, trail to San Miguel, May 14, 1939, P. H. Allen 1793. 

Previously known from Jamaiea. 

SCHULTESIA BRACHYPTERA Cham.—cocrÉ: vicinity of Nata, 

Sept. 12, 1938, P. H. Allen 831; vERAGUAS: hills west of Sona, 

Nov. 24, 1938, Р.Н. Allen 1069. Previously known from Brazil, 

the Guianas, and Nicaragua. 

Scuuttesta РЕСКТАМА Robinson—cnurmiqví: hills near Cerro 

Punta, Jan., 1938, G. € P. White 104. Previously known from 

British Honduras. 

APOCYNACEAE 

RAUWOLFIA PURPURASCENS Standl.—caNarn ZONE: near Gor- 

eas Memorial Laboratory, vicinity of Miraflores, June 20, 1938, 

Gene White 120. This species is noteworthy amongst the Rau- 

wolfias of Panama because of its eglandular petioles. When 

first deseribed (Field Mus. Publ. Bot. 4: 255. 1929), only 

flowering material was available, and the species apparently 

has not been collected until the present. Miss White's speci- 
men is in full fruit, and, although without flowers, agrees well 

with the type specimen in vegetative characters. The drupes 

are compressed-ovoid, slightly emarginate, 0.7—0.9 em. long, 

equally broad, and are green, turning to purple." The habit 

of the species also 1s known for the first time, and is deseribed 

as a ‘‘tree 20-25 feet tall.’’ 

TABERNAEMONTANA pendula Woodson, sp. nov. Arbor 8- 

metralis. Rami dichotomi graciliusculi cortice luteo striato 
tecti. Folia opposita petiolata obovato-ovalia apice abrupte 

subeaudato-acuminata basi late cuneata in nodis plus minusve 
inaequalia 6.5-17.0 em. longa 3-8 em. lata membranacea ораса 
glabra; petiolo 1 em. longo. Inflorescentia terminalis longis- 

sime pedunculata pluriflora pendula; peduneulo primo sterili 

6-17 em. longo fere filiformi glabro apici dichotomo, ramulis 
florigeris 2-6 em. longis, bracteis minute ovatis caducis, pedi- 

cellis 0.6-0.7 ст. longis. Calycis lobi ovati 0.2 em. longi sub- 
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scariacei glabri. Corollae tubus 0.5 ст. longus basi са. 0.1 em. 

diam. extus glabrus vel minutissime papillatus prope apicem 

staminigerus, lobi oblique obovati 1.0-1.1 em. longi brunnei 

intus basi papillati. Anthera livida 0.2 em. longa ad medium ex- 

serta. Follieuli ignoti .—cocr£: north rim of El Valle de Antón, 

alt. 600-1000 m., March 19, 1939, P. H. Allen 1734 (Herb. Mis- 

souri Bot. Gard., ТУРЕ). 

This species probably is most closely related to T. amygdali- 

folia Jacq., because of the conspicuously exserted anthers. 

However, the latter has a much shorter inflorescence, and 

larger, white flowers. 

Prestonia Allenii Woodson, sp. nov. Frutex volubilis om- 

nino dense luteo-pubescens. Ramuli crassiusculi tomentosi. 

Folia obovato-ovalia apice abrupte breviterque acuminata basi 

late euneata obseureque cordata 13-19 ст. longa 5.5-11.0 ет. 

lata membranacea supra strigillosa subtus pallidiora dense 

tomentulosa; petiolo 0.5-0.7 em. longo tomentuloso. Inflores- 

centia interpetiolata dense umbellata pluriflora; pedunculo 

1.5 em. longo tomentuloso; bracteis lanceolatis foliaceis 0.5- 

1.0 em. longis hispidulis; pedicellis 1 em. longis dense tomentu- 

losis. Calycis lacinii oblongo-lanceolati acuminati 2.5 em. longi 

foliacei hirtelli, squamellis dense laceratis hirtellis. Corollae 

subinfundibuliformis extus omnino dense hispidulae tubus 

4 em. longus basi ea. 0.5 em. diam. tertia parte superiore sta- 

minigerus ibique conico-dilatatus, ostio са. 0.9 em. diametro, 

lobi oblique obovati 1.5 em. longi patuli. Anthera sagittata 

0.8 em. longa glabra. Ovaria ovoidea ca. 0.2 em. longa glabra. 

Neetarium conico-annulare ostio 5-lobato glabro ovarium 

paulo superans. Folliculi ignoti.—cocrfí: north rim of El 

Valle de Antón, June 4, 1939, P. H. Allen & А. H. G. Alston 

1855 (Herb. Missouri Bot. Gard., туре). 

Mr. Allen describes this species as follows: ‘‘Corky vine; 

corolla lobes green, throat of tube yellow.’’ The subinfundi- 

buliform corolla recalls that of P. speciosa Donn. Sm. and 
Р. remediorum Woods., but differs from both in the unusually 

fleshy and pronounced lobes of the faucal annulus, and in the 
rather poorly manifest callous ridges which extend completely 
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from the insertion of the stamens to the annulus. The anthers 

are barely included. 

ASCLEPIADACEAE 

Funastrum GLAUCUM (HBK.) Schltr.-HRRRRRA: vicinity of 

Chitré, alt. ca. 20 m., Nov. 26, 1938, P. Н. Allen 1090. Appar- 

ently the first record of this species from Central America. 

Сомотовоз Allenii Woodson, sp. nov. (fig. 1). Frutex volu- 

Fig. 1. Gonolobus Allenii Woods.: Flower, x 2; pollinia, x 10; gynostegium, x 5. 

biliss Rami gracili irregulariter pilosuli; internodiis valde 

variabilibus 4-20 em. longis. Folia opposita petiolata; lamina 

ovato-oblonga apice super medium acute acuminata basi late 

rotundateque cordata, sinu са. 1 em. profundo lobis paulo in- 

curvatis, 5-10 em. longa 2-4 em. lata membranacea viridis 

supra glabra, nervo medio basi 2-glanduloso subtus nervo 

medio venisque minute pilosulis ; petiolis gracilibus 2.5—3.0 em. 

longis densius minuteque pilosulis. Inflorescentia 1—3-flora ; 

pedunculo 1.0-1.5 em. longo sparse pilosulo; bracteis lanceo- 
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latis 0.1-0.3 cm. longis; pedicellis 2.0-2.5 em. longis sparse 

pilosulis. Flores magni viridi; calycis laciniis anguste oblongo- 

lanceolatis sensim obtuse acuminatis 1.5 em. longis extus 

sparse minutissimeque pilosulis ; corolla са. 5 em. diam. rotata 

extus intusque minute papillata caeterumque glabra, lobis 

anguste ovato-laneeolatis super medium anguste acuminatis 

2 em. longis basi ca. 0.7 em. latis patulis, faucibus leviter an- 

nulatis (an corona tertia?), corona exteriore breviter annulata 

leviter obtuseque 5-angulata integra fere glabra, interiore sub 

gynostegio pendente subreniformi, ca. 0.05 em. lata, gynostegio 

subsessili, stigmate 5-gono plano са. 0.5 em. diam. Fructus ig- 

noti.—cocrf: north rim of El Valle de Antón, alt. 800-1000 m., 

May 21, 1939, P. Н. Allen 1831 (Herb. Missouri Bot. Gard., 
ТҮРЕ). 

Closely related to G. uniflorus HBK., but well marked by the 
somewhat larger, nearly glabrous corolla, and by structural 
characters of the gynostegium. 

ManspENIA TRIVIRGULATA Bartlett—nerrera: vicinity of 

Chitré, alt. са. 20 m., Nov. 26, 1938, P. П. Allen 1092. A most 

interesting addition to the flora of Panama, previously un- 

known south of Mexico. Allen describes the flower as pale 

pink, with stripes of purple, which are well preserved in our 

specimens. A duplicate of the type of M. virgulata (Pringle 

10,333 in Herb. Missouri Bot. Gard.) shows somewhat broader 

leaves than those of Allen 1092, and the corolla is completely 

glabrous within, whereas the Panama specimen, in ample 

flower, shows the corolla to be sparsely barbellate, particularly 
in the callose sinuses. In my estimation, however, these slight 
differences scarcely are varietal. 

CONVOLVULACEAE 
(P. C. Standley, Chicago) 

Іромовл chiriquensis Standl., sp. nov. Volubilis herbacea 

fere omnino glabra, caule in sieco ochraceo, internodiis elon- 

gatis; folia majuscula integra longi-petiolata membranacea, 

petiolo gracili 6-14 em. longo; lamina late ovato-cordata 10-19 

em. longa 7-11.5 em. lata subito contracta et anguste longi- 

acuminata vel fere caudata, acumine angusto usque 4.5 ст. 
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longo, basi profunde (2-3 еш.) cordata, sinu aperto, lobis pos- 

ticis rotundatis, supra glabra, subtus fusco-punctata ad costam 

nervosque pilis paucis inconspicuis conspersa; pedunculi peti- 

olum aequantes vel longiores cymose 2-6-flori са. 14 em. longi 

interdum apice foliati aliquanto fistulosi, pedicellis crassius- 

culis usque 5 em. longis glabris; sepala in sicco subcoriacea 

inaequalia glabra, exterioribus oblongo-lanceolatis acuminatis 

6-7 mm. longis erectis, interioribus ovalibus vel late ovatis 12- 

14 mm. longis breviter mucronatis; corolla glabra alba, tubo 

erasso 9 em. longo sursum sensim dilatato, fauce 2 cm. lato, 

limbo 8 em. lato vel ultra; stamina medium tubi aequantia.— 

cHIRIQUÍ: trail from Paso Ancho to Monte Lirio, upper valley 

of Río Chiriquí Viejo, alt. 1500-2000 m., Jan., 16, 1939, Р.Н. 

Allen 1512 (Herb. Missouri Bot. Gard., түрЕ; fragment in 

Herb. Field Mus.). 

The species described is not closely similar to any of the 

numerous Ipomoea species of Mexico and Central America of 

which I have examined specimens, and the large, white corollas 

are a rather unusual character. Although the technical char- 

acters do not seem to warrant reference of the plant to Calo- 

nyction, there is a strong suspicion that when complete ma- 

terial of it has been collected, it will be found really referable to 

that group. 

HYDROPHYLLACEAE 

WIGANDIA CARACASANA HBK.—cuiriguti: trail from Paso 

Ancho to Monte Lirio, upper valley of Río Chiriquí Viejo, alt. 

1500-2000 m., Jan. 16, 1939, P. H. Allen 1498. Ranging from 

Mexico to Venezuela, but apparently not collected previously 
in Panama. 

VERBENACEAE 
(H. N. Moldenke, New York) 

LI PIA OXYPHYLLARIA (Donn. Sm.) Standl.—ocnriiqví: Llanos 

del Volcan, alt. ca. 1300 m., Jan. 23, 1939, P. Н. Allen 1541. 

Previously known from two localities in Costa Rica. 
LIrPIA Товвези Standl.—currieui: vicinity of Cerro Punta, 

alt. 2000 m., Jan. 21-24, 1939, P. Н. Allen 1565; trail from Paso 
Ancho to Monte Lirio, upper valley of Río Chiriquí Viejo, alt. 
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1500-2000 m., Jan. 16, 1939, Р. Н. Allen 1481. Previously 

known from Costa Rica. 

LIPPIA HEMISPHAERICA Jacq.—HERRERA: vicinity of Chitré, 

alt. са. 20 m., Nov. 26, 1938, Р. Н. Allen 1094. Previously known 

from Colombia and Ecuador. 

SOLANACEAE 
(Р. С. Standley, Chicago) 

Зотлмом chiriquinum Standl., sp. nov. Arbor inermis 10- 

12-metralis, ramulis gracilibus teretibus ochraceis rimosis, 

novellis interdum plus minusve flexuosis densissime minute 

subadpresso-stellato-tomentulosis, internodiis brevibus; folia 

inter minora alterna vel interdum opposita atque valde in- 

aequalia, breviter petiolata membranacea, petiolo 4-10 mm. 

longo stellato-tomentello; lamina lanceolato-oblonga 6—11 cm. 

longa 2—4 ст. lata sensim vel subito longe angusteque attenu- 

ato-acuminata, basi obtusa vel anguste rotundata, supra in 

sicco viridis sublucida, tantum ad costam sparse minute stel- 

lato-pubescens, aliter in statu adulto glabra, in statu juvenili 

sparse minuteque stellato-pilosula, subtus paullo pallidior 

ubique pilis minutis subadpressis stellato-tomentella, costa gra- 

cili prominente, nervis lateralibus utroque latere ca. 7 promi- 

nentibus obliquis angulo semirecto vel paullo latiore adscend- 

entibus ; lamina in foliis minoribus late ovata vel late elliptica 

1-2 em. tantum longa ; inflorescentiae apice rami oppositifoliae 

pauci- vel multiflorae dichotomae 1-2.5 em. longe pedunculatae, 

ramis vulgo 2 primo brevibus, serius valde elongantibus et 
usque 3.5 em. longis vel ultra, ramis dense stellato-tomentulosis, 

pedicellis dense stellato-tomentosis usque 5 mm. longis; calyx 
fere 3 mm. longus extus dense minute stellato-tomentellus, lobis 
brevibus obtusis rotundato-ovatis ereetis; corolla alba extus 
dense minute stellato-pilosula fere ad basin lobata, lobis pa- 
tentibus acutis intus glabris ca. 4 mm. longis ; antherae 2.5 mm. 
longae erectae oblongae apice late rotundatae.—cuirigui: Rio 
Chiriqui Viejo, valley near Е Volcän, Aug. 10, 1938, Peggy 
White 224 (Herb. Field Mus., түрк; duplicate in Herb. Missouri 
Bot. Gard.). 

Noteworthy for the forked inflorescences, whose branches at 
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first are very short but during anthesis gradually elongate. 
Only a few flowers, apparently, are open at a time, and most 
of them fall, leaving behind close-set scars along the rachis. 

(C. V. Morton, Washington, D. C.) 

SOLANUM ENCHYLOZUM Bitter—parien: vicinity of Pino- 
gana, Oct. 6, 1938, P. H. Allen 930. Previously known from 
Costa Rica. 

SOLANUM GROSSULARIA Bitter—cuiriqui: upper Río Chiriquí 
Viejo Valley, April 5, 1938, G. White 68. Previously known 
from Guatemala, Costa Rica, and Colombia. 

SOLANDRA BRACHYCALYX Kuntze—cocrLf: El Valle de Antón, 
Dec. 8, 1938, P. H. Allen 1212. Previously known from Costa 
Riea. 

SoLANUM Epwanpsrm Standl.—currigui: Río Chiriquí Viejo 
Valley, April 3, 1938, G. White 60. Previously known from 
Honduras and Costa Rica. 

LABIATAE 
(Carl Epling, Los Angeles) 

Satvia albopileata sp. nov. Frutex altitudine ad 3 m. et ultra 
ramulis glabris purpureis tamen inter flores pilis glandulosis 
brevibus plus minusve viscidis; foliorum laminis ovato-lance- 
olatis 6-8 em. longis, 3-4 cm. latis supra medium acuminatis, 
in basi angustatis, serrulatis, paginis ambabus glabris, in- 
feriore glauca venulosa; petiolis 2-3 em. longis; floribus 3-6 
m. altis verticillastris bracteis ut videtur parvis hirtellis 
caducis subtentis, glomerulis inter se 5-10 mm. in spicis inter- 
ruptis 8-15 em. longis dispositis; calycibus florentibus rubris 
12-13 mm. longis extus pilis brevioribus extensis mollibus 
glandulosis plus minusve viscidis, in maturitate paulo auctis ; 
corollarum coccinearum tamen albopileatarum tubo 13 mm. 
longo, lateraliter compresso ventricoso, labia superiore 6 mm. 
alta.—cuIRiQui: in cursus superioris fl. Chiriquí Viejo, 18. III. 
1940, P. White 321 (Herb. Univ. California, Los Angeles, 
TYPUS). 

A member of the section Cardinales (species number 392a), 
which most nearly resembles S. Wagneriana of Guatemala and 
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Costa Rica. It is distinguished from that species by the smaller 

flowers, narrower leaves and finer pubescence. The corolla 

tubes of S. Wagneriana are 22-34 mm. long. 

SCROPHULARIACEAE 
(F. W. Pennell, Philadelphia) 

CasriLLEJA aurantiaca Pennell, sp. nov. Caulis laxe ra- 

mosus, cinereus; folia 2.0-2.5 em. longa, linearia, canescentia, 

distaliter lobata ; bracteae latiores, oblanceolatae, aurantiacae ; 

pedicelli 3-5 mm. longi; calyx 17-19 mm. longus, postice 1 mm., 

antice 9-19 mm. fissus, lateraliter bilobatus; corolla 12 mm. 

longa, decurva, galea gracillima tubo duplo longiore, labio an- 

teriore brevissimo ; capsula 9 mm. longa. 

Stem laxly and widely branched, cinereous with dense 

spreading hairs. Leaves 2.0-2.5 em. long, 1.5-2.0 mm. wide, 

canescent, 3-ribbed, distally with 1 or 2 pairs of slender lateral 

lobes (2-5 mm. long). Bracts oblanceolate, 1.5-2.0 em. long, 

3-4 mm. wide, obtuse-rounded, distally orange-yellow. Pedi- 

cels 3-5 mm. long, grayish-pubescent. Calyx 17-19 mm. long, 

spathaceous, cleft posteriorly 1 mm., laterally less deeply into 

lobes (of which posterior is triangular, anterior low and 

angled), and anteriorly over half-length (9-12 mm.). Corolla 

12 mm. long, decurved: galea very slender, dorsally pubescent, 

about twice length of tube; lower lip very short, 1 mm. long, 

deep green. Capsule 9 mm. long -h: vicinity of Casita 

Alta, Voleán de Chiriquí, alt. 1500-2000 m., June 28-July 2, 

1938, Woodson, Allen d Seibert 926 (Herb. Acad. Nat. Sci. 

Philadelphia, түрк; Herb. Missouri Bot. Gard., rsorvrE). 

CasriLLEJA chiriquiensis Pennell, sp. nov. Caulis laxe ra- 

mosus, cinereus ; folia 1-2 em. longa, linearia, canescentia, in- 

tegra vel distaliter brevilobata; bracteae similes, rubrae; pedi- 

celli 2-4 mm. longi; calyx 15-17 mm. longus, postice 1.5-2.5 

mm., antice 10-14 mm. fissus, lateraliter fere integer; corolla 

19-23 mm. longa, decurva, galea gracillima tubo multo longiore, 

labio anteriore brevissimo ; capsula 8-9 mm. longa. 

Stem laxly and widely branched, 5-10 dm. tall, cinereous 

with reflexed-spreading hairs. Leaves 1-2 еш. long, 1-2 mm. 

wide, canescent, obscurely 3-ribbed, entire or distally with a 



1940] 

WOODSON AND SCHERY—FLORA OF PANAMA. IV 339 

pair of short lateral lobes (1-2 mm. long). Bracts similar, en- 

tire or slightly lobed distally, 0.7-1.5 em. long, 1-2 mm. wide, 

nearly wholly red. Pedicels 2-4 mm. long, grayish-pubescent. 

Calyx 15-17 mm. long, spathaceous, cleft posteriorly 1.5-2.5 

mm., laterally scarcely or not at all, the apex unlobed or with a 

much smaller and shorter anterior lobe, and anteriorly 24 to 

4% length (10-14 mm.). Corolla 19-23 mm. long, decurved: 

galea slender, dorsally with fine white pubescence, nearly thrice 

length of tube; lower lip very short, 1 mm. long, deep green. 

Capsule 8-9 mm. long. -HD: Cuesta Grande, Volcán de 

Chiriquí, alt. 2600-3000 m., March 11-13, 1911, W. В. Maxon 

5307 (U. S. Nat. Herb., түрк; Herb. Acad. Nat. Sci. Phila- 

delphia, 1s0TYPE). 

Several other collections from this mountain are in the U. S. 

Nat. Herb. : by Carl Sapper, in April, 1899; upper belt of moun- 

tain, alt. 3000-3374 m., Н. Pittier 3088, March 10—13, 1911; and 

rocky summit, alt. 3600 m., E. P. Killip 3600, Feb. 27, 1918. 

CasrrL.LEJA Seibertii Pennell, sp. nov. Caulis strictus, 1.5- 

2.5 dm. altus, glaber vel minute pubescens; folia 1-2 em. longa, 

glabra puberulentave, distaliter lobata; bracteae lobatae, coc- 

eineae, superioribus flabellatis; pedicelli 2-5 mm. longi; ealyx 

15-16 mm. longus, postice 1-2 mm., antice 10-12 mm. fissus, 

lateraliter integer; corolla 20-21 mm. longa, paulum decurva, 

galea crassa tubo duplo longiore, labio anteriore brevissimo; 

capsula 8-9 mm. longa. 

Stems several from the perennial root, each strict, erect, 1.5- 

2.5 dm. tall, glabrous or finely retrorse-pubescent, herbaceous 

or suffrutescent. Leaves 1-2 em. long, 1-1.5 mm. wide, gla- 

brous or puberulent, pale and obscurely 3-ribbed beneath, 

distally with 1 or 2 pairs of slender lateral lobes (3-6 mm. 

long). Braets leaf-like, more deeply lobed, the upper widened 

and somewhat flabellate, less than 1 mm. wide, nearly wholly 

scarlet or scarlet-red. Pedicels 2-5 mm. long, puberulent or 

finely pubescent. Calyx 15-16 mm. long, spathaceous, cleft 

posteriorly 1-2 mm., laterally not at all (the apex rounded or 

nearly truncate), and anteriorly 24 to 5 length (10-12 mm.). 

Corolla 20-21 mm. long, slightly decurved: galea stout, 
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dorsally puberulent, nearly twice length of tube; lower lip very 
short, deep green, 1 mm. long, projecting. Capsule 8-9 mm. 
long.—cuiriqui: Loma Larga to summit, Volcan de Chiriquí, 
alt. above 2500 m., July 4—6, 1938, Woodson, Allen & Seibert 
1085 (Herb. Missouri Bot. Gard., түре; Herb. Acad. Nat. Sci. 
Philadelphia, 1зотурЕ). 

CasTILLEJA bicolor Pennell, sp. nov. Caulis 1.5-2 dm. altus, 
pubescens; folia 2.5-3.5 em. longa, pubescentia, lobis linearibus 
pinnatifidis; bracteae superiores integrae, coccineae ; pedicelli 
3-7 mm. longi; calyx 18-19 mm. longus vel ultra, postice 1 mm., 
antice 14—15 mm. fissus, lateraliter integer ; corolla matura non 
visa, forma C. Seibertii lata. 

Stems several from the perennial root, each erect or de- 
eumbent, 1.5-2 dm. tall, pubescent with fine spreading hairs, 
herbaceous throughout. Leaves 2.5-3.5 ст. long, mid-blade 1-2 
mm. wide, finely pubescent, obscurely or obsoletely 3-ribbed, 
with usually 2 pairs of linear lateral lobes (5-9 mm. long). 
Braets leaf-like, the upper narrowly oblanceolate and entire, 
distally or nearly wholly scarlet. Pedicels 3-7 mm. long, 
grayish-pubescent. Calyx at least 18-19 mm. long (not seen 
mature), spathaceous, cleft posteriorly 1 mm., laterally not at 
all (the apex ovate-rounded or with slight and shorter anterior 
lobe), and anteriorly 34 to 45 length (14-15 mm.). Corolla 
similar to that of C. Seibertii, apparently included within 
calyx, but not seen mature.—cutrigui: Loma Larga to sum- 
mit, Volcán de Chiriquí, July 4-6, 1938, Woodson, Allen d 
Seibert 1035 (Herb. Missouri Bot. Gard., түрк; Herb. Acad. 
Nat. Sei. Philadelphia, tsorypr). 

I hesitate to deseribe a new species of Castilleja from im- 
mature material, but am induced to do so by the apparent con- 
stancy of the characters distinguishing it from C. Seibertii. 
The corolla will undoubtedly be that usual to this well-marked 
seetion of the genus. The name is suggested by the field record 
that the foliage is purple, thus contrasting with the scarlet 
braets. 

The following species of Castilleja, so far the only ones 
known from Panama, may be distinguished by the key below: 

" 
— —+—— = wag 
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A. Calyx cleft equally posteriorly and dpud. pedieels less than 1 m 
long; leaf-blades entire or nearly so; root annual...... communis m 

AA. Calyx cleft much more deeply сенй {һап И, podiotis becom- 

ing 3-12 mm. long; root perennial. 

B. Stems widely branched, woody below, canescent-pubescent; leaves 

with lobes less than 24 length of blade; bracts entire; plants taller. 
C. Braets orange-yellow, ОККА wider than the upper leaves 

С. aurantiaca Penn. 

обо eoo RO ERR OE cies oso Bere iensis Penn. 

BB. Stems strict, little branched, herbaceous or ee finely 
pubescent to glabrous; ate with lobes more than 1⁄4 length of 

blade; P4 low, 1-2 dm 

Tod s 1-2 em. long, dn о obtusely ee lobes; bracts 
red, n upper triangular-obovate, lobed ; es and stem hirtel- 

lous to glabrate, „ glutinous, ihe uter suffrutescent ; 

corolla 25 ‚о id Kn ny ао 4. С. Seibert poni: 

. Leaves 2.5—3.5 E with slender obtuse or obtusish lobes; 
braets scarlet, Ae upper narrowly oblanceolate, entire; leaves 
and stem finely cinereous-pubescent or puberulent, the latter 

herbaceous throughout; corolla apparently included within calyx 

(but perhaps not seen mature)................ 5. C. bicolor Penn. 

Єў Q 

GESNERIACEAE 
(C. V. Morton, Washington, D. C.) 

BrsLERIA ACROPODA Donn. Өт.—сосг&: north rim of El Valle 
de Antón, trail to San Miguel, May 21, 1939, P. H. Allen 1829. 
Previously known only from the type from Costa Rica. 

цозы а 
J. Н. Barnhart, New York) 

PINGUICULA CRENATILOBA DOC.—cocLÉ: moist shaded banks, 
vicinity of E] Valle, alt. 800-1000 m., Sept. 5, 1938, P. Н. Allen 
754. Previously known from southern Mexico and Guatemala. 
Specimens of a larger-flowered species collected near the sum- 
mit of Volean de Chiriqui by Woodson, Allen & Seibert were 
destroyed in the disastrous fire of 193 

RUBIACEAE 
(P. C. Standley, Chicago) 

ALIBERTIA GARAPATICA Schum.—pPanaMA: Río Las Lajas, alt. 
20 m., Feb. 5, 1939, P. H. Allen 1616. Previously known from 
northern Colombia and Panama, but sufficiently rare to merit 
recording. 
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TOBAGOA MALEOLENS Urban co,: north rim of El Valle de 

Antón, alt. 600-1000 m., Feb. 12, 1939, P. Н. Allen 1666. This 

monotypic genus has previously been known only from Tobago 

and Venezuela. 

ВоввевА pumilio Standl., sp. nov. Herba annua tenuis 4—6 

em. alta simplex vel superne pauciramosa, caule gracillimo 

sparse minute strigilloso vel fere glabro paribus ca. 4 foliorum 

onusto; stipulae fere 1 mm. longae multisetosae ; folia linearia 

sessilia 3-6 mm. longa acuta basin versus paullo angustata 

glabra vel minute sparseque scaberula patentia ; flores capitati, 

eapitulo terminali sessili 4—5 mm. diam. paucifloro, bracteis 

linearibus 6-9 mm. longis patentibus vel subreflexis, floribus 

arcte sessilibus ; eapsula late subglobosa са. 1 mm. longa glabra, 

sepalis linearibus viridibus ereetis capsula paullo longioribus 

glabris vel obseure ciliolatis; corolla alba sepalis paullo 

longior, antheris exsertis.—cocrÉ: Nata, alt. 50 m., Sept. 12, 

1938, Р.Н. Allen 822 (Herb. Field Mus., түре; duplicate in 

Herb. Missouri Bot. Gard.). 

This diminutive plant is altogether unlike any other species 

known previously from Central America. It is similar to sev- 

eral annual species of Borreria found in South America but 

differs from each of them in some important respect. 

Psycnorria Allenii Standl., sp. nov. Arbor 8-metralis, 

truneo usque 25 em. diam., omnino glabra, ramulis erassis sub- 

teretibus vel obtuse tetragonis, internodiis vulgo elongatis ad 

nodos plus minusve incrassatis; stipulae persistentes atque 

basi inerassatae inferne in vaginam campanulatam са. 4 mm. 

longam connatae, lobis utroque latere 2 triangularibus acutis 

vel aeuminatis erectis vaginae aequilongis vel paullo longi- 

oribus; folia mediocria breviter petiolata crasse membranacea, 

petiolo 12-18 em. longo gracili vel crassiusculo; lamina late 

ovata usque elliptica vel elliptico-oblonga 9—16 em. longa 3.5-9 

em. lata abrupte breviter acuminata, acumine ipso acuto, basi 

obtusa vel rarius acuta, interdum fere rotundata, supra in sicco 

fusco-olivacea, costa nervisque subprominentibus, sublucida, 

subtus fere concolor, costa gracili elevata, nervis lateralibus 

utroque latere ca. 9 teneris arcuatis angulo lato adscendenti- 
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bus, venulis prominulis laxe reticulatis; inflorescentia termi- 

nalis cymoso-paniculata 2.5-5.5 em. longe pedunculata multi- 

flora aperte ramosa usque 6 em. longa atque 8 em. lata, ramis 

infimis ut ceteri radiatim divaricatis crassis basi bracteatis, 

braeteis anguste triangulari-lanceolatis longi-attenuatis pa- 

tentibus persistentibus, floribus sat dense aggregatis sessilibus 

vel brevissime crasseque pedicellatis albis; hypanthium erasse 

columnare са. 0.7 mm. longum, calyce breviter dentato-lobulato, 

dentibus rotundato-ovatis vix ultra 0.3 mm. longis obtusis; 

eorolla 5 mm. longa extus glabra in alabastro apice rotundata, 

lobis oblongis tubo duplo longioribus.—cocrÉ: north (wet) 

rim, vicinity of El Valle, alt. 600-1000 m., May 14, 1959, P. H. 

Allen 1796 (Herb. Field Mus., TvR; duplicate in Herb. Mis- 

souri Bot. Gard.) ; Bocas DEL Toro: Cricamola, region of Al- 

mirante, Jan.-March, 1928, G. Proctor Cooper 522. 

Like the majority of Psychotria species, this one has no out- 

standing distinctive characters. It is, however, unlike any other 

known from Central America. 

Кохрегеттл platysepala Standl., sp. nov. Arbor 6-metralis 

ut videtur dense ramosa, ramis gracilibus teretibus fusco- 

ferrugineis, internodiis brevibus, novellis sparse vel dense 

strigosis; stipulae persistentes triangulares 2-3 mm. longae 

subulato-acuminatae erectae; folia parva breviter petiolata 

membranacea, petiolo gracili 3-5 mm. longo strigoso; lamina 

lanceolato-oblonga vel elliptico-oblonga 5-8 ст. longa 1.5-3 

em. lata longe anguste attenuato-acuminata, basi acuta vel 

acuminata, supra in statu adulto glabra vix lucida, subtus 

paullo pallidior in statu adulto tantum ad costam nervosque 

strigosa, in statu juvenili pilis longis mollibus albidis sat dense 

sericea sed cito glabrescens, costa gracili prominente, nervis 

lateralibus utroque latere ca. 7 prominulis valde obliquis, venis 

fere obsoletis ; inflorescentia terminalis cymoso-paniculata sub- 

laxe multiflora 4-7 cm. longa atque aequilata longi-peduncu- 

lata, ramis gracilibus adpresso-pilosis adscendentibus, bracteis 

minutis, pedicellis usque 4 mm. longis adpresso-pilosis, saepe 

fere nullis; hypanthium clavato-oblongum 2-2.5 mm. longum 

pilis albidis longis subadpressis pilosum; calyx ad basin 4- 
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partitus, segmentis foliaceis inaequalibus ellipticis vel late 

ovatis 3-4 mm. longis patentibus obtusis utrinque sparse 

pilosis; corolla pallide rosea extus pilis longis albidis sub- 

adpressis dense pilosa, tubo gracili 10 mm. longo sursum paullo 

dilatato, lobis 4 patentibus suborbicularibus 2 mm. longis intus 

glabris, fauce glabro.—cocrí: north (wet) rim, vicinity of El 

Valle, alt. 600—1000 m., May 14, 1939, P. H. Allen 1791 (Herb. 

Field Mus., түре; duplicate in Herb. Missouri Bot. Gard.). 

The Panama plant is a relative of the Costa Rican R. caly- 

cosa Donn. Smith, which has a larger corolla and longer calyx 

lobes. 

ALLENANTHUS Standl., gen. nov. 

Arbores erectae sparse puberulae vel fere glabrae, ramulis 

teretibus, internodiis elongatis; stipulae latae ovatae fere 

liberae euspidatae plus minusve persistentes vel deciduae; 

folia opposita breviter petiolata membranacea; flores parvi 

eymoso-corymbosi graciliter pedicellati, inflorescentia magna 

terminalis foliata; hypanthium truncato-obovoideum obcom- 

pressum anguste bialatum, calyce parvo 4-lobato, lobis ovato- 

triangularibus obtusis erectis persistentibus ; corolla non visa; 

discus non elevatus; ovarium biloculare, ovulis in loculo soli- 

tariis ab apice loculi pendulis ; fructus ut videtur siccus, loculis 

parvis oblongis centralibus ala marginali lata spongiosa com- 

pressa circundatis, fructu toto in ambitu elliptico-obovato 

apice late rotundato vel subtruncato, basi acuto; semina 

pendula lateraliter paullo compressa. 

Type species, Allenanthus erythrocarpus Standl. 

Allenanthus erythrocarpus Standl, sp. nov. Arbor 10- 

metralis, ramulis subgracilibus teretibus fusco-brunnescenti- 

bus laevibus in statu adulto glabris, novellis ut videtur bi- 

fariam puberulis, internodiis 3—4 em. longis, infra nodos pauci- 

lenticellatis, lenticellis parvis pallidis elevatis; stipulae 5-6 

mm. longae brunneae vel ferrugineae e basi late triangulari- 

ovata subito longiuscule cuspidatae, subpersistentes; folia 

breviter petiolata membranacea in sieco fusca, petiolo sat 

gracili 7-10 mm. longo superne anguste canaliculato atque 

puberulo; lamina lanceolato-oblonga vel oblongo-ovata 9—11 
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ст. longa 3—5 ст. lata longiuscule angusteque acuminata, basi 
acuta, supra glabra vel glabrata opaca, nervis venisque ob- 
scuris non elevatis, subtus concolor fere glabra sed in axibus 
nervorum primariorum breviter denseque albo-barbata, costa 
gracili elevata, nervis lateralibus utroque latere 5-6 arcuatis 
angulo latiusculo adscendentibus tenerrimis vix prominulis 
prope marginem irregulariter conjunctis, venis inconspicuis 
laxe reticulatis ; inflorescentia terminalis dense foliata sessilis 
atque dense ramosa, ca 13 em. longa et 15 ст. lata, ramulis 
brevibus ternatis bifariam breviter patulo-pilosis; bracteae 
parvae lineari-subulatae persistentes ; pedicelli in statu fructi- 
fero gracillimi fere filiformes glabri plerumque 3-5 mm. longi 
erecti; calycis lobuli vix 1 mm. longi in statu fructifero incurvi 
glabri; fructus valde obcompressus ca. 8 mm. longus atque 5-6 
mm. latus glaber coccineus, parte seminifera 2-2.5 mm. longa 
trinervia.—cocrÉ: vicinity of Valle de Antón, alt. about 600 
m., Sept. 17, 1939, P. H. Allen 1999 (Herb. Field Mus., TYPE; 
duplicate in Herb. Missouri Bot. Gard.). 

Quite naturally, it always is a surprise, and sometimes a 
pleasant one, when examining a new lot of material received 
for determination to come suddenly upon an altogether new 
plant, from a region with which one is fairly familiar. It is 
much more of a surprise when the plant belongs to a family 
with which one has worked more or less intensively, at least if 
the plant is altogether unlike anything with which one is 
familiar. The plant here described is such a one. In fact, at 
first glance it did not recall any member of the Rubiaceae, but 
rather by the gross aspect of the dried specimens certain South 
American Polygonaceae, a resemblanee that it must be con- 
fessed is soon dissipated by a second glance. 

It is unfortunate that corollas are not available for examina- 
tion, since they probably, although not necessarily, would facili- 
tate a more exact reference of the plant to its proper position 
within the Rubiaceae. It seems to belong definitely to the tribe 
Chiococceae, where it may be associated with Chiococca, Placo- 
carpa, and Asemnanthe. The texture of the leaves is con- 
siderably thinner than that of most members of this tribe, and 
the terminal inflorescence also is unusual in the group. 
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The most distinctive character of the plant is found in the 

peculiar fruit, which is not closely similar to that of any other 

genus of Rubiaceae. It is evidently obcompressed, and ap- 

pears not to have been juicy in the living state, as in Chiococca, 

whose fruit dries in a rather similar manner. The central, seed- 

bearing part of the fruit is very small, but is surrounded by a 

broad, thick and rather spongy or corky wing, which may have 

been somewhat succulent in the living state. It is noteworthy 

that although the small fruits are exceedingly abundant in the 

large panicles, only a small proportion of the flowers mature, 

the number of withered, undeveloped or sterile flowers being 

much greater. 

The genus is dedicated to Paul H. Allen, who has done ex- 

ceptionally good and profitable collecting in Panama, over a 

period of several years. His carefully selected material has 

added many species to the recorded flora of the country. 

VALERIANACEAE 
(Р. С. Standley, Chicago) 

VaLERIANA Woodsonii Standl., sp. nov. Herba perennis са. 

20 em. alta caespitosa, radicibus carnosis incrassatis fascicu- 

latis, basibus foliorum ad basin caulis persistentibus; caulis 

simplex seapiformis crassiusculus glaber paribus foliorum 3-4 

onustus, foliis alteris ex apice radicis nascentibus; folia pin- 

nata, radicalia usque 9 em. longa, superiora 3.5-6 ст. longa, 

glabra, petiolo crasso prope basin villosulo ; foliola 5-11, termi- 

nalia petiolulata ovalia vel ovali-ovata et usque 2 ст. longa, 

lateralia sessilia basin versus folii deerescentia late elliptica 

vel rotundata 3-8 mm. longa, omnia apice obtusa vel interdum 

rotundata, rare subacuta, inaequaliter crenato-dentata vel rare 

subintegra, tenuia ; inflorescentia terminalis capitato-congesta 

dense multiflora 2 em. lata longi-pedunculata, bracteis oblongis 

vel oblongo-spathulatis eiliatis obtusis vel rotundatis, exteri- 

oribus breviter lobatis; corolla pallide rosea glabra, tubo 

crasso 3.5 mm. longo, lobis rotundatis vix ultra 1 mm. longis; 

stamina exserta.—CHIRIQUÍ: Loma Larga to summit, Volcan 

de Chiriquí, alt. 2500-3380 m., July 4-6, 1938, В. E. Woodson, 

Jr., P. H. Allen d В. J. Seibert 1043 (Herb. Field Mus., TYPE; 
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duplicate in Herb. Missouri Bot. Gard.) ; Potrero Muleto, Vol- 

ean de Chiriqui, July 18, 1938, М. Е. Davidson 1023 (Herb. 

Field Mus.). 

Presumably this is another of the endemics restricted to the 

slopes of the Voleán de Chiriquí. Among the few species of 

Valeriana known from Central America it has no close relative. 

CAMPANULACEAE (LOBELIOIDEAE)! 
(Rogers McVaugh, Washington) 

LOoBELIA Carprnauis L., subsp. graminea (Lamarck) comb. 

nov. (L. graminea Lam., Encyc. 3: 583. 1791)—ocnmiqví: vi- 

cinity of El Valle de Antón, Allen 1984; Finca Lérida to 

Boquete, Woodson, Allen & Seibert 1096; panamá: San Carlos, 

Allen 1144; Río Las Lajas, Allen 1619; ANAL ZONE: Miraflores 

Lake, Gene White 155. 

The type locality for Lobelia graminea is given as ‘‘Perou,’’ 

but there is no known occurrence of any indigenous cardinal 

flower in South America, and the type, collected by Joseph de 

Jussieu and now in the Muséum National d'Histoire Naturelle, 

Paris, exactly matches modern collections from Panama. De 

Jussieu is known to have left Europe in 1735, accompanying 

an astronomical expedition which was bound for western South 

America. He stopped at Martinique and Santo Domingo, then 

erossed the isthmus of Panama and sailed to Guayaquil (see 

Lamarck Encye. 8: 730. 1808). He spent about 35 years in 

South America, passing much of the time in Peru. It seems 

clear that the type of Lobelia graminea was actually collected 

during the trip across Panama in 1735 or 1736 and later at- 
tributed erroneously by Lamarck to Peru. 

This is the commonest lobelia in Panama, ranging at least 

as far east as the Canal Zone, and found at various elevations, 

from sea-level to at least 1550 ш. The plant found in Panama 

comprises a single well-marked variety which ranges through- 

out Central America to southern Mexico. 

Lobelia Cardinalis of Linnaeus is confined to eastern United 

States and Canada. It may be designated as LOBELIA CARDI- 

*Published by permission of the Secretary of Agriculture. 
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NALIs subsp. Cardinalis, nom. nov. Its western congener, ssp. 

graminea, ranges from Nebraska to California, western Texas 
and south throughout Mexico and Central America. The west- 
ern subspecies is extremely variable and may be divided into 
at least four well-marked geographical varieties, as follows: 

A. Plants glabrous or sparsely pubescent, never densely short-pubescent 
hroughout; leaves mostly 8 to 14 times as long as wide, linear to linear- 

lanceolate or the lower oblanceolatt ᷑:. aa . B 
B в entire or very nearly so, often subcoriaceous, the bases of ten 

broad and subauriculate; inflorescence usually ample, күй» if at all 

—. v Cr kt ac y ERO К ЕКИ 1, . graminea 
В. Leaves finely and evenly to coarsely and irregularly dentate, biet sub- 

entire, not at all coriaceous, the blades plainly narrowed to the base, not 

at all subaurieulate; inflorescence usually short, аы) peduneulate 
Same PR Wales aed KVV ĩͤ ae ea ee CORE 2. var. pseudosplendens 

A. Plants densely pubescent to nearly glabrous; leaves mostly 5 E 8 times as 

long as wide, lanceolate to oblong or ovate; inflorescence usually ample, 

о м РИ E A TETT 

С. Plants densely short-pubescent throughout 3 — gla- 

us); leaves mostly obscurely toothed or subentire...... ar. multiflora 

C. Pianis glabrous or sparsely pubescent; leaves inb in pr 

РОСТРО eee К ee ee СҮҮС k aka 

1. var. graminea nom. nov. A word should be inserted as to 

the system of nomenclature followed here by the writer. In- 

stead of using “typica” or other similar adjectives to designate 

the original nomenclatorial form of the species, the specific 

name is used again in the subspecifie category. Presumably 

such a name should be non-transferable, so that if a species 
were transferred to a new genus, the subspecific adjective 

would change to correspond with that of the valid specifie name 

of the plant in that genus. In the present case, the name ssp. 

graminea, var. graminea indicates that the variety in question 

is the same as the nomenclatorial type of the subspecies, that is, 

typical Lobelia graminea Lam. The range is from Panama 

to Chiapas, Hidalgo and Mexico. 

2. var. pseudosplendens, var. nov.; foliis dentatis, non cori- 

aceis, linearibus lanceolatisve, basi angustatis ; spicis brevibus, 

pedunculatis.—Mexico: cuimvuanvua: 12 miles northeast of 
Bella Vista, Mun. de Madera, Oct. 9, 1939, C. Н. Muller 3707 
(Herb. U. S. Nat. Arb, түре). The range is from extreme 
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western Texas to California, south to Chihuahua and sparingly 

as far as Oaxaca. 

3. var. multiflora (Paxt.) comb. nov. (L. fulgens var. multi- 

flora Paxt., Paxt. Mag. 15: 7. 1849). The type locality is un- 

known; the name was based upon plants of horticultural ori- 

gin. This densely pubescent variety is taken to be identical 

with L. fulgens Willd. The range is from western Texas to 

British Honduras and Guatemala, chiefly along the eastern 

Sierra Madre, but very sparingly west to California. 

4. var. phyllostachya (Engelm.) comb. nov. (Lobelia phyllo- 

stachya ош; in Wisliz. Mem. Tour North. Мех. 108. 1848). 

—Mzxico: ‘‘swamps between Monterey and Сеггађо,’ May 

28, 1847, Wislizenus 337 (Herb. Missouri Bot. Gard., TYPE). 

The range is from Nebraska to central and western Texas, west 

to Sonora and southern Nevada, south (chiefly at low eleva- 

tions along the eastern coast of Mexico) to Honduras and 

Tabasco. 

LoBELIA LAxiFLORA НВК. var. mortis (Vatke) Zahlbr.— 

CHIRIQUÍ: valley of the Rio Chiriquí Viejo, Gene White 78; 

same, near El Volcán, Peggy White 236; Casita Alta, Volcan de 

Chiriquí, Woodson, Allen and Seibert 872; сост: Ш Valle, 

Allen 1779. 

L. laxiflora, which ranges almost throughout Mexico and 

Central America, north to southern Arizona and south to Co- 

lombia, is an exceedingly variable species. At least four vari- 

eties may be recognized, as follows: 

A. Leaves linear- 5 averaging 10 times as long as wide; plants gla 

brous or essentially so, en purplish; pedicels appressed to ње stem, at 

least at base; a plant of 5 „ of the Mexican Plateau, from Oaxaca 

to Baja California and. Атіғола о: var. ANGUSTIFOLIA A. DC, 

Leaves broader, usually 3 i. 5 times as long as Ska plants glabrous to 

tomentose, rarely if ever purplish; pedicels уагіоцв....................... B 

B. Flower-bracts conspicuously smaller than d foliage-leaves; leaves 

> 

broad, mostly же 3 times as long as broad; inflorescence often e 

акі averaging not more than 20 em. іп length; a plant of the west 

st of Mexico, n Sonora to Chiapas..var. Nelsoni (Fern.), comb. nov. 

Lobelia Nelsoni Fern., M Amer. Acad. 36: 503. 1901) 

B. Flower-bracts as large as the foliage- pon es or nearly so, e essentially 

identieal with them; leaves averaging 5 times as long as wide but often 

wider than this; inflorescence various, often lonuRsßßnßn u. 
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С. Pedicels lax, loosely spreading from the base; plants glabrous or 

~ pubescent; range from Guatemala aa Honduras to Vera 

ГОРО РО Ее ar. laxiflora nom. nov. 

(Lobelia до HBK., Nov. Gen. & Sp. 3: 311 [p. 242 н folio edition]. 1819) 

С. Pedicels stiff, бй and prominently appressed to the stem, at least 

at base; plants (rarely glabrous) slightly to densely pubescent; 

range from Michoacan and Jalisco throughout Central America to 

Colombia....var. MOLLIS (Vatke) Zahlbr., Rep. Sp. Nov. 14:185. 1915 

(Lobelia persicaefolia var. mollis Vatke, Linnaea 38: 722. 1874) 

All collections of this species from Panama seen by the 

writer are to be referred to var. mollis. Allen 1779 1s a gla- 

brous phase of this variety, easily distinguished from var. 

laxiflora by the appressed pedicels and from var. angustifolia 

by the width of the leaves. This phase occurs sparingly 

throughout Central America. 

ГовЕетлА masvENSIS Pl. & Oerst.—cutrigui: valley of the 

upper Río Chiriquí Viejo, Peggy White 59a; Loma Larga to 

summit of Chiriquí, Woodson, Allen & Seibert 1031. Also 

collected on Volcán de Chiriquí by Pittier (3072) in 1911. Un- 

known in Panama except in the neighborhood of Chiriquí, but 

occurs on several high mountains in Costa Rica. 

LoBELIA LoNGICAULIS Brandegee (L. urticifolia H. Wimm.; L. 

neglecta Vatke, non В. & S.) - HHR: Finca Lérida to Bo- 

quete, Woodson, Allen Ё Seibert 1119. Apparently not previ- 

ously reported from Panama. Widely distributed from More- 

los, Mexico, and Michoacan to Costa Rica. 

CENTROPOGON GRANULOSUS Presl (C. cuspidatus A. DC., C. 

nutans Pl. & Oerst.)—cnmiqQuí: vicinity of “Мех Switzer- 

land,“ Allen 1420; Casita Alta, Volcán de Chiriquí, Woodson, 

Allen & Seibert 844; El Volcán to Cerro Punta, Gene White 

13; cocrtÉ: El Valle, Allen 1213. 

This species has not been reported heretofore from North 

America, all North American material having previously been 

referred to C. nutans. Examination of a large series of herbar- 

ium specimens indieates that individuals from Costa Rica and 

Panama are conspecific with those of a common Andean plant 

which ranges as far south as central Bolivia. The earliest name 

applied to this species is apparently C. granulosus; Presl's de- 

seription seems to apply to the species in question, but the 
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writer has been unable to locate the type. Wimmer (Rep. Sp. 

Nov. 29: 67. 1931) refers C. cuspidatus to C. granulosus, and 

although the writer has not seen the type of the former, it was 

9 
„2 

* 
a pa 

\ У, о 

20 100 во 60 4 O 

Fig. 2. Distribution of Centropogon granulosus Presl. 

examined in Paris by Dr. H. A. Gleason of the New York 

Botanical Garden, and his notes and tracings indicate that it 

represents the species here considered. 

CENTROPOGON FERRUGINEUS (L. f.) Gleason, var. venezu- 

elanus (E. Wimm.) comb. nov. (C. affinis var. venezuelanus 
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E. Wimm., Вер. Sp. Nov. 19: 242. 1924)—currigui: Casita 

Alta, Volcán de Chiriquí, Woodson, Allen € Seibert 845. New 

to Panama. 

Typical C. ferrugineus, from the region of Bogota, is a small- 

leaved plant with dark-tawny pubescence, the leaves usually 

not exceeding 2 em. in width. In var. venezuelanus the leaves 

are typically 2 to 5 em. wide, and the pubescence is yellow to 

yellow-brown and never dark-tawny; in other respects the 

plants appear to be identical with typical C. ferrugineus. The 

distribution of var. venezuelanus is from northwestern Ecua- 

dor to Panama and western Venezuela. It is not more than 

varietally distinct from the plant which has been known as 

C. costaricanus Pl. & Oerst., and which differs only by having 

more abruptly pointed leaves and by the light grey-brown 

rather than yellowish hairs. The latter may now be known as 

CENTROPOGON FERRUGINEUS var. costaricanus (Pl. & Oerst.) 

comb. nov. (C. costaricanus Pl. & Oerst, Kjoeb. Vidensk. 

Meddel. 156. 1857 ; C. affinis var. costaricanus А. Zahlbr., Ann. 

K. K. Naturh. Hofmus. Wien 6: 437. 1891). 

CENTROPOGON MACROPHYLLUS (G. Don) E. Wimm., var. 

congestus (Gleason) comb. nov. (C. congestus Gleason, Bull. 

Torr. Bot. Club 52: 52. 1925; C. diocleus E. Wimm., Ann. Mo. 

Bot. Gard. 24: 209. 1937)—cnimgiqví: vicinity of ‘‘New Switz- 

erland,’’ Allen 1393; Bajo Mona, mouth of Quebrada Chiquero, 

along Río Caldera, Woodson, Allen & Seibert 1021. 

Centropogon diocleus, previously thought to be endemic in 

the provinee of Chiriquí, turns out to be identical with C. con- 

gestus, whieh was deseribed from the Department of Caldas, 

Colombia, and is relatively frequent along the Andes of Co- 

lombia at elevations of 1400 to 2200 m. The writer has not 

seen the type of C. macrophyllus (Siphocampylus macro- 

phyllus G. Don), but follows Wimmer's interpretation of this 

species; the plant of Colombia and Panama here discussed as 

var. congestus differs from typical C. macrophyllus of Peru 

and Bolivia only by a somewhat greater degree of pubescence 

and by the slightly larger and more irregular teeth of the leaf- 

blades. 
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Centropocon radicans (O. Ktze.) comb. nov. (Siphocam- 
pylus radicans О. Ktze., Rev. Gen. Pl. 2: 381. 1891; S. roseus 
Donn. Sm., Bot. Gaz. 23: 249. 1897, non Centropogon roseus 
Rusby, Bull. N. Y. Bot. Gard. 8: 123. 1912; Centropogon coc- 
cineus auth. non Siphocampylus coccineus Hock.) -O: 
El Valle, Allen 1214. This is a lowland species of Costa Rica 
and Panama. Kuntze's type, labelled ‘‘Costarica, 1000,” is 
now in the New York Botanical Garden. The species was re- 
ferred in the **Flora of Costa Rica"' (Field Mus. Publ. Bot. 
18*: 1410. 1938) to C. coccineus. 
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EXPLANATION OF PLATE 

PLATE 31 

Figs. 1-8. Masdevallia simula Rehb. f.: fig. 1, plant, x 2; fig. 2, plant, x 1; 

fig. 3, flower, x 5; fig. 4, lip spread out, x 10; fig. 5, lip in natural position, x 10; 

fig. 6, petal, x 5; fig. 7, column and column-foot, x 5; fig. 8, apex of leaf, x 5.— 

Drawn from Allen 2115. 

Figs. 9-11. Lepanthes agen a fig. 9, plant, x 1; fig. 10, flower, x 5; 

fig. 11, pA x 10.—Drawn from 

Figs. 12-16. Masdevallia Alleni: чы 12, plant, x 1; fig. 13, flower, from the 

side, x 2; fig. 14, lip, x 5; fig. 15, petals, x 10; fig. 16, column and column-foot, 

x 10.—Drawn from the type. | 
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EXPLANATION OF PLATE 

PLATE 32 

Figs. 1-7. Pleurothallis pterocaulis: fig. 1, plant, x 1; fig. 2, section of stem 
enlarged to show wings; fig. 3, lateral sepals, х 5; fig. 4, flower from the side, x 5; 
fig. 5, lip from above, x 5; fig. 6, petal, x 5; fig. 7, column and column-foot, x 5.— 
Drawn from the 

Figs. 8-12. Pleurothallis lepidota: fig. 8, plant, x 1; fig. 9, flower from the 
side, x 2; fig. 10, flower to show dorsal sepal, petals, sipia and column-foot, x 2; 
fig. 11, lateral sepals, x 2; fig. 12, lip from above, x 5; fig. 13, lip from the side, 
x 2.—Drawn from the type. 
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EXPLANATION OF PLATE 

PLATE 33 

Figs. 1-4. Pleurothallis hispida: fig. 1, plant, x 14; fig. 2, flower from the 

side, x 334 ; fig. 3, lip from above, x 8%; fig. 4, petal, x 614.—Drawn from the type. 

Figs. 5-7. T Plowrothalie Allenii: fig. 5, plant, x 114; fig. 6, flower from the 

front, x 2%; fig. 7, lip from above, x 10.—Drawn from the 

10. Pleurothallis simulans: fig. 8, plant, x 1*4; fig. 9, flower from 

the oat, x 215; fig. 10, lip from above, x 9!5.—Drawn from the type. 
11-15. Pleurothallis calyptrostele: fig. 11, plant, x 3%; fig. 12, column, 

column-foot and lip from the side, x 614 fig. 13, dorsal — x 614 ; fig. 14, lateral 

sepals, x 614; fig. 15, petal, x 614.—Drawn from Allen 1 
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EXPLANATION OF PLATE 

PLATE 34 

Figs. 1-6. Sigmatostalir abortiva: fig. 1, plant, x11; fig. 2, flower from side, 
x 5%; fig. 3, lip from above, x 5%; fig. 4, petals, x 515; fig. 5, lateral sepal, x 
5%; fig. 6, dorsal sepal, x 5%. — Drawn from the type. 

Figs. 7-14. Pleurothallis cobraeformis: fig. 7, plant, x 11%; fig. 8, flower from 
the front, natural position, x 4%; fig. 9, flower from the side, natural position, 
x 4%; fig. 10, нгі fig. 11, lip from the side, natural position, х 5% 
fig. 12, petal, x 4%; fig. 13, lateral sepals, x 4%; fig. 14, column, х 514.—Drawn 
from the type. 
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EXPLANATION ОЕ PLATE 

PLATE 35 

Macillaria Allenii: fig. 1, plant, x №; fig. 2, flower from the side, x 3; fig. 3, 
column and column-foot, x 5; fig. 4, lip, x 5; fig. 5, lateral sepal, x 3; fig. 6, petal, 
x 3; fig. 7, dorsal sepal, x 3.—Drawn from the type. 
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EXPLANATION OF PLATE 

PLATE 36 

IX ANM 5 fig. 2, flower opened out, x 5; fig. 3, 
РЯ fig. 4, Пр and column from the side, enlarged; fig. 5, lateral 
и fig. 6, dorsal вера, x 5; fig. 7, petal, x 5.—Drawn from the type. 
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AN ATTEMPT TO RECORD INTERNAL TREE-TRUNK 

PRESSURES 

AUGUST Р. BEILMANN 

Arboriculturist to the Missouri Botanical Garden 

The terms“ internal pressure," “root pressure,’’ **exudat- 
ing pressure,“ have become familiar to plant physiologists. 
Chase! gives an excellent historical review of the literature and 
no further citations will be made in this paper. 

Most, if not all, workers dealing with gas pressures in plants 
have attempted to measure such forces by employing water- 
or mercury-filled manometers. Manual readings have been 
taken at irregular intervals, and very few automatie timing 
devices have been used or continuous records obtained. The 
writer recognized the need of a more elaborate investigation 
of internal pressures when engaged in a study of pruning 
paints and fungicides. Trunk cavities had been made in a 
manner aeceptable to professional tree surgeons, but instead 
of being filled with concrete or some other material they had 
been covered with heavy plate glass cut to the correct size. 
Less elaborate ones had been made by drilling holes in the tree 

trunk and inserting the proper-size watch-glass. Without ex- 

ception the glasses were either broken or were forcibly ejected 
from their anchorage in the matrix near the bark edge. An 
examination showed that they were literally ‘‘blown out’’— 
usually within twenty-four hours after installation. 

It was felt that pressure measurements would furnish the 
information needed to devise more substantial anchorages and 
covers more suitable than glass. Water-filled manometers 
were attached either to the trunk through a bored hole, or di- 
rectly to the cavity through a vent tube. А record of the inter- 

nal pressure—back of a glass-front cavity—as shown by a 
water-filled manometer follows: 

Chase, W. W. The composition, нен © and physiological significance of gases 

in tree stems. Univ. Minn. Agr. Exp. Sta., Tech. Bull. 99:1-51. 1934. 

(365) 
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Sept. 24, 1932 Partly cloudy 
} .M. m lus. 

Sept. 35 Cloudy 
11:00 A.M. 5 mm. minus 

Noon 0 mm. 
1:00 P.M У 
2:00 Р.М. 1 шт. plus 

Sept. 27 Cloudy—rain at noon 
9:30 A.M. 4 mm. minus 

10:00 А.М. 20 mm. minus 
Sept. 28 Clear 
11:00 А.М. 12 mm. plus 

Noon 16 mm. p 
3:00 P 18 mm. plus 
5:00 P.M 18 mm. plus 

Sept. 29 Clear 
10:30 A.M. 12 mm. plus 
3:30 P.M. 13 mm. plus 
5 P.M. 13 plus 

Sept. 30 Dull—some sun 
12 mm. plus 

1:00 P.M. 11 mm. plus 
4:30 P.M. 9 mm. plus 

Oct. 1 Clear 
11:30 A.M. 14 mm. plus 

Oct. 3 Cle 
11:30 A.M. 11 mm. plus 
2:00 Р.М. 13 mm. plus 
5:00 P.M. 13 mm. plus 

The above record simply shows that on cool cloudy days no 

positive pressures are set up; on the contrary, minus pres- 

sures are obtained. On bright sunny days readings are as high 

as 18 mm. and on partly dull days the pressures are propor- 

tionally lower. The record also shows that manual readings, 

if not carefully taken at hourly intervals during the day and 

night, will not indicate the trend or rhythm of the phenomenon 

should they occur. Realizing the need for a continuous auto- 

matie record of internal pressure, the writer began to design 

and construct an instrument for the purpose. A water-filled 

manometer was fitted into a special case in which a self-record- 

ing thermograph had been installed. One arm of the manometer 

was connected to a bore hole in a tree by a length of rubber 

hose. The open arm supported a float resting on the water 

column which actuated a counterbalanced pen arm. The гес- 

ord of the internal pressure, along with the air temperature, 

was inscribed by the pen directly on the thermograph drum. 

hen attaching the instrument to a sound tree trunk, a taper- 

threaded brass nipple was turned into a drilled hole 13 mm. in 
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diameter and about 140 mm. deep and usually within two 
meters of the ground line. If such a hole is drilled radially 
toward the center of the trunk, some parts of the sapwood 
will be sealed off by the nipple. In actual practice it is very 
difficult to determine exactly what layers have been tapped. 
In the course of several years some hundred or more manom- 
eters have been attached to trees—some in sapwood, some in 
heartwood and many tapped portions of each—and none have 
shown a characteristic difference. 

| MON | TU. | wed | THUR | FRE | sat | SN | 

AIR TEMPERATURE — o9 — En. 
FAHRENHEIT ` 990.— % (Ä Е 

PRESSURE * n xx E Nit ce vane 11 5 — — р ү 

JULY 17-23, 1933 

PRESSURE 
IN MM. OF WATER 0 — — — — — ee = 

JULY 24-50, 1933 

AIR TEMPERATURE Rugs = Her 7 E Used Де Xon 

po LEAD Е 
IN ММ. OF WATER -10 

AIR TEMPERATURE 90— 
FAHRENHEIT 20. — 

AUG. 8-14, 1955 

Fig. l. Record of of internal pressure of Quercus macrocarpa for three typical 
weeks. 

The graph (fig. 1) is from the record of three typical weeks, 
made while the instrument was attached to a Bur Oak (Quercus 
macrocarpa. Michx.). The threaded brass nipple connecting 
the instrument to the tree tapped both the sapwood and heart- 
wood about one meter above the ground line. The instrument 
was in operation in this position for seventy weeks. The in- 

ternal pressure 18 shown to be influenced only by changes in 

the volume of the confined air in the manometer and rubber 

tube connected with the bore hole in the tree trunk. Every 

fluetuation of the thermograph is duplieated by that of the 
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internal pressure pen. For most of the year, these two records 

traced on the one chart appear to have been made by two pens 

permanently linked together. The instrument was at all times 

protected from the sun by a small shed built around the trunk 

of the tree, and only the rubber tube projected from a dust- 

proof metal case. The instrument was not, however, compen- 

sated for temperature changes and is therefore subject to the 

same criticism as any other work in which manometers were 

used in a similar manner. 

After seventy weeks the instrument was disconnected from 

the trees and ‘‘connected’’ to a mass of ordinary glazing putty. 

The brass nipple was simply imbedded in the mass of putty 

and the charts obtained could not be distinguished from those 

which were produced while attached to the tree. If the tree 

trunks had ever been under pressures different from those out- 

side the tree, the lag in the establishment of equilibrium be- 

tween a rising or falling barometric pressure and the pres- 

sure within the tree should have been recorded. The records 

show no lag for any season of the year. During stormy pe- 

riods, barometric pressures may fluctuate one-half inch or 

more very quickly, yet there is no evidence that trees are 

under stress even during that time. 

Since trees are apparently never under pressure it was 

believed that if the barometric conditions of stormy periods 

could be simulated, perhaps the ‘‘lag’’ in the re-establishment 

of equilibrium could be measured. It would be nearly impos- 

sible to place a mature tree in a chamber capable of pressure 

or vacuum, but it might be possible to place a tree trunk 

under pressure by pumping through a bore hole, or par- 

tially evacuating the trunk, regardless of atmospheric condi- 

tions. A rapidly falling barometer should leave a tree trunk 

under pressure; while a rising barometer should compress 

the gas within the bole. 

A portable vacuum-pressure unit was constructed which 

could be used in the field on mature trees. As a compressor 

the pump was capable of maintaining a pressure of forty 

pounds per square inch and could handle approximately three 

cubic feet of air per minute as a vacuum pump. The power 
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source at first was a one-half horse-power air-cooled gasoline 
engine; later a six volt one-half H.P. electric motor driven by 
a storage battery. The suction line from the pump passed 
through two graduated gallon bottles; the second bottle was 
filled with water which passed over into the bottle nearest the 
pump. This served as a visual check on the pump performance 
and permitted a volumetric calculation of the air withdrawn 
from the tree trunk. In the field the unit was coupled to the tree 
through the same brass nipple used on the internal-pressure in- 
strument, and water- or mercury-filled manometers were at- 
tached in the same manner. 

Usually a manometer was placed about one meter below the 
point of evacuation and from four to six more were placed 
above this at intervals of one meter. When the pump was 
started and evacuation begun—at some point near the ground 
—the effect was almost immediately transmitted to the upper- 
most manometers. Mercury manometers of sufficient length 
to record the negative pressures obtained at various levels 
were not used because of the difficulty of installation and the 
care needed to avoid breakage. It was found, for instance, 
that the entire experiment had to be set up in a very short time 
—usually less than four hours—that bore holes became 
plugged if made too far in advance. Rarely, for the same rea- 
son, could the experiment be duplicated. Very short water- 
filled manometers were used and the air bubbles carried over 
furnished evidence of negative pressures within the tree 
trunk. Accurate timing in starting the pump and careful 
reading of the pressures became physically impossible—so 
rapid is the re-establishment of atmospheric pressure within 
а tree. For instance, after continued evacuation, about ninety 
seconds were required for the lowest manometer to show zero 
pressure in a Spanish Oak (Quercus rubra L.) seven meters 
high. 

SUMMARY 

The need of a better instrument for recording internal 
pressures was recognized. An automatic instrument of the 
‘‘dash-pot’’ type was constructed. 
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The records obtained, either from back of glass-fronted 

cavities or from bore holes in sound tree trunks, showed 

clearly that so-called *internal pressures" were due to tempera- 

ture changes within the instrument. 

When a mass of putty replaced the tree trunk identieal rec- 

ords were obtained. 

Internal pressures—if they exist—cannot be recorded with 

either manometers or the instrument described. The fluctua- 

ting barometric pressures of stormy periods were simulated by 

applying pressure or suction forces to a tree trunk. With the 

equipment in use, it was found that suction forces were more 

easily obtained. Positive pressures are more difficult to 

observe. 

Equilibrium, following evacuation, is so quickly re-estab- 

lished that accurate measurements could not be taken. 

It became physically impossible to read manometers placed 

one meter apart from top to bottom of a mature tree. 

The **lag"' in the establishment of equilibrium is shown to 

be about ninety seconds for a certain Spanish Oak. 

From these experiments it appears that ‘‘internal pres- 

sure" differing from atmospherie pressure does not occur 

in normal sound trees. 

EXPLANATION OF PLATE 

PLATE 37 

Instrument for recording internal tree-trunk pressures. See explanation in text. 
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A MONOGRAPH OF THE GENUS CALOCHORTUS! 

MARION OWNBEY 

Instructor in Botany and Curator of the Herbarium, State College of Washington 

Formerly University Scholar in the Henry Shaw School of Botany 

of Washington University 

The recent development of new techniques for the study of 

the biological entities which we term genera and species has 

created a renewed interest in taxonomy as a basic plant science. 

Modern taxonomy no longer concerns itself primarily with 

merely cataloguing, with appropriate binomials and brief 

diagnoses, the variants which do not fit into the pre-existing 

**pigeon holes,’’ but is making a sincere attempt to understand 

the factors which make themselves evident through variation 

and speciation. 

The development of the monographie method of plant tax- 

onomy is largely responsible for this change of attitude. The 

plant kingdom, as a whole, is so inconceivably vast, that it is 

only by the comparative study of a limited group of related 

entities that we are able to secure any understanding of the 

laws which must govern the entire assemblage of groups. It 

was with this fact in mind that the genus Calochortus was se- 

lected as the subject of the present study. 

This genus is admirably suited to such an investigation. In 

1 An investigation carried out at the Missouri Botanical Garden in the Graduate 

Laboratory of the Henry Shaw School of Botany of Washington University and 

submitted as a thesis in partial fulfillment of the requirements for the degree of 

Doctor of Philosophy. 

Issued December 10, 1940. 

ANN. Mo. Вот. GARD., Vol. 27, 1940. (371) 
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the first place, it is amoderately small group, with a greatly re- 

stricted distribution, thus lending itself to field study. Its 
fifty-seven known species are found only in western North 

America, from southern British Columbia to Guatemala, east- 
ward to western Nebraska and the Dakotas. Throughout this 

region it is quite common, often abundant, so that herbarium 

material of most of the species is available in quantity for com- 
parative studies. The individual species are also often greatly 

restricted in distribution, sometimes occurring only locally, 

with the result that their areas of distribution furnish critical 

evidence as to their probable phylogenetic relationships. An- 

other important consideration is the comparative ease with 

which the facts from cytogenetics may be made available for 

correlation with those from morphology and distribution. 
Furthermore, the genus may be successfully cultivated, and ob- 
servations from the field and herbarium confirmed in the gar- 
den. Lastly, certain of the species are exceedingly variable, 

notoriously difficult, and have been poorly understood. This 

fact alone would justify the present investigation. 

History 

The genus Calochortus was proposed by Pursh? in 1814 to 
accommodate a single species, C. elegans, secured by Lewis 

and Clark ‘‘on the headwaters of the Kooskoosky,’’ in what 
is now the state of Idaho. In the original publication, Pursh 
refers to an account of the genus in volume eleven of the 
‘Transactions of the Linnean Society of London,’ which ac- 
count appears never to have been published. 

Two years later, Humboldt, Bonpland and Kunth? described 

two additional species which are now included in this genus, 

basing their descriptions on specimens collected in Mexico by 
Humboldt and Bonpland. These were placed in the genus 
Fritillaria, under the names, F. purpurea and F. barbata. The 
latter was questionably referred here, and in 1828, Don‘ segre- 
gated it under the generic name, Cyclobothra. 

? Pursh, Fl. Am. Sept. 1: 240. 1814. 

* Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. Pl. 1: 288. 1816. 

* [D. Don in] Sweet, Brit. Fl. Gard. 3: t. 273. 1828. 
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During his explorations in the region of the Columbia River, 

Douglas rediscovered C. elegans, and found three additional 

species of the genus. Two of these, C. macrocarpus and C. 

nitidus, he named, described and illustrated in 1828, while the 

third, of which he had been unable to preserve material, he 

described briefly, but did not name.® 

The following year, Schultes,“ in a scholarly treatise, de- 

limited the genus as it is at present understood, transferring 

to it Fritillaria barbata and F. purpurea, but changing their 

names, as was the custom at the time, to Calochortus flavus 

and C. Bonplandianus, respectively. At the same time, he 

recognized all of the previously described species, and pro- 

posed the name C. Douglasianus for the unnamed species which 

Douglas had deseribed. He also proposed two new species 

from Mexico, C. pallidus and C. fuscus. In 1830, this treatment 

was published again in slightly emended form.’ 

On his second expedition to western North America, Doug- 
las collected a number of additional species, which he sent to 
the Hortieultural Society of London under the manuseript 
names, C. luteus, C. splendens, C. venustus, C. pulchellus and 
C. albus. The first of these was published by Lindley? in 1833, 
thus antedating by a year Nuttall's? use of the same name for 
another species. The remainder were published by Bentham !^ 
in 1834. In his paper, however, Bentham made the error of 
referring the latter two species to the newly established genus 
Cyclobothra, in which he also included Calochortus elegans, 
the type species of the earlier genus. Later in the same year, 
Lindley?! continued Bentham’s misinterpretation by trans- 
ferring all of the Calochorti with nodding flowers to Cyclo- 
bothra, and added two new species, C. paniculata and C. lutea. 
In 1843, Kunth!? maintained both genera, recognizing five 
species of Calochortus and twelve of Cyclobothra. 

* Douglas in Trans. Hort. бос. Lond. 7: 275—280, pls. 8—9. 1828. 

* Sehultes f. in Van Hall, Vrolik & Mulder, Bijdr. Nat. Wet. 4: 123-134. 1829. 

Schultes & Schultes, Syst. Veg. 7: 1580—1586. 1830. 

8 Lindley in Bot. Reg. 19: $. 1567. 1833. 

? Nuttall in Journ. Acad. Philad. 7: 53. 1834. 

? Bentham in Trans. Hort. Soc. Lond. Ser. II. 1: 411—413, pls. 14—15. 1834. 

п Lindley in Bot. Reg. 20: under t. 1661—1663. 1834. 

12 Kunth, Enum. Pl. 4: 227-233. 1843. 
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The thirty years following the publication of Kunth’s com- 

pilation added very little to our knowledge of Calochortus. A 

few new species were described, and some old ones given new 

names. In America, particularly, there was extreme confusion, 

and the literature offers little but misdeterminations. The 

most pretentious contribution of the period is that of Wood,“ 

in which the name Calochortus is revived in its original sense, 

and twelve species of the Pacific Coast are recognized. 

The first significant attempt at a long-needed revision of 

Calochortus is that of Baker!“ in 1874. Here the genus is di- 

vided into four subgenera, including a total of twenty-one 

species and several varieties. Baker was handicapped by a 

lack of material, but his revision was carefully done, and, with 

few exceptions, the species which he accepted stand to-day as 

he delimited them. 

Five years later, 1879, another important contribution, that 

of Watson, s appeared. With more copious material, though 

still meagre as compared to that available to-day, Watson was 

able to correct many of Baker's errors. He divided the genus 

into three seetions, and maintained a total of thirty-two 

species. This is the last attempt to treat Calochortus as a whole 

before the present one. A year later, 1880, Watson!“ again 

published his treatment, with the Mexican species excluded. 

The period between 1880 and 1900 was characterized by in- 

tensive botanieal exploration in the West and the discovery of 

a number of new species of Calochortus. In 1901, Purdy’ pre- 

sented a revision of the genus, based primarily on his own 

extensive experience with it, both in the field and in his garden. 

This treatment is remarkable in that its author had a more de- 

tailed knowledge of many of the species than any previous or 

subsequent writer. The taxonomy, however, is essentially that 

of Watson in his ‘Botany of California,’ brought up to date. 

Purdy recognized a total of forty species, exclusive of those 

of Mexico, most of which are aecepted in the present treatment. 

Wood in Proc. Acad. Philad. [20]: 167—169. 1868. 

м Baker in Journ. Linn. Soe. Lond. Bot. 14: 302-310. 1874. 

5 Watson in Proc. Am. Acad. 14: 262-268. 1879. 

16 Watson, Bot. Calif. 2: 171-177. 1880. 

"Purdy in Proe. Calif. Acad. Ser. ПІ. Bot. 2: 107—158, pls. 15-19. 1901. 
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In 1911, Painter!* published a revision of the section Cvcro- 
BOTHRA, including therein ten Mexican species, but omitting the 
closely related Californian ones. 

At least two more recent treatments are of importance in 
that they inelude a considerable portion of the known species. 
The first of these is that of Jepson,'? in which he accepts 
twenty-four species in California, and the second is that of 
Abrams,?? which includes forty-one species for the three Pa- 
cifie Coast states. 

In the present monograph, the genus is divided into three 
sections and twelve subsections, and a total of fifty-seven 
species and thirteen varieties recognized. The sectional and 
subsectional alliances in the genus Calochortus, in the order in 
which they are treated are as follows: 

Subsection 1. PULCHELLI 
. Subsection 2. ELEGANTI 

Section I. EUCALOCHORTUS.......... en 

Subsection 4. NITIDI 

Subsection 5. VENUSTI 
| Subsection 6. MACROCARPI 

Section II. MARIPOSA............... Subsection? ТРАПТАН 

ubsection 8. GUNNISONIANI 

Subsection 9. WEEDIANI 
Section III. © Subsection 10. GHIESBREGHTIANI 

i : JLOBOTHERAC BU лч, А ection YCLOBOTHRA * еш 

Subsection 12. PURPUREI 

MORPHOLOGY 

The species of Calochortus are all more or less succulent 
herbs from perennial, tunicated bulbs. The genus, as a whole, 
presents much diversity in morphology, and the species, for 
the most part, are easily recognized. Some few, however, are 
extremely variable and difficult to delimit. The following char- 
acters have been found to be of taxonomic value: 
Bulbs.—In shape, the bulbs of Calochortus are more or less 

Painter in Contrib. U. S. Nat. Herb. 13: 343-350. 1911. 
? Jepson, Fl. Calif. 1: 291-302, figs. 51—57. 1921; Man. Fl. Pl. Calif. pp. 230- 

239. 1923. 
? Abrams, Illust. Fl. Pac. States 1: 431-446. 1923. 
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ovoid. Those of the sections EucaLocHortus and Mariposa are 

membranaceous-coated, while those of Сустовотнва have 

fibrous-reticulate coats. 

Stems.—The stems are either scapiform or leafy, and not 

infrequently branched. They are always glabrous and often 

glaucous. 

Leaves.—The leaves are usually broadly to narrowly linear, 

attenuate and usually glabrous or glaucous. There is a single 

basal leaf, which in the sections EvcALocHonrus and Сусто- 

BoTHRA is often conspicuous and usually present at anthesis. 

In Manrrosa, on the other hand, it is less conspicuous and is 

rarely persistent until flowering time. Due to the short lower 

internodes, some species of this section may appear to have 

several basal leaves. The cauline leaves, when present, are 

alternate and successively reduced upward. They are vari- 

able in outline, from linear to lanceolate, and acute to attenuate. 

Bulblets.—Many of the species of the section Mariposa and 

two of those of Kvcarocnonrvs normally bear solitary bulblets 

in the axils of the lowermost cauline leaves or leaf, at or below 

the surface of the ground. In the section Сустовотнвл the 

bulblets, if present, are not solitary, and are borne in the axils 

of the upper leaves and bracts. 

Inflorescence.—'The inflorescence of Calochortus is a more 

or less reduced monochasium. Certain species, for instance 

C. catalinae and its near allies, have a well-developed mono- 

chasium, but in most of the species of the section MARIPOSA, 

and all those of Evcatocnortus and Сусговотнва, the inter- 

nodes do not elongate, and the inflorescence appears subumbel- 

late. This character should be of phylogenetic importance, but 

its fullest significance does not seem clear. 

Bracts.—The bracts usually equal in number, and in all 

cases are opposite, the flowering pedicels which they subtend. 

In those species with subumbellate inflorescences, that which 

appears to be the lowermost bract is morphologically the up- 

permost cauline leaf. 

Flowers.—In shape, the flowers of Calochortus vary from 

narrowly campanulate or subglobose to broadly campanulate. 

They are erect, spreading or nodding. In color, they are ex- 
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ceedingly varied, from white to yellow, red, purple, bluish, and 
reddish or purplish brown, often with the petals and sepals 
marked with contrasting colors. The perianth consists of two 
series of three segments each. The outermost series, being 
sepaloid, are, for convenience, referred to as ‘‘sepals,’’ while 
the innermost, which are petaloid, are hereafter called 
**petals."" In aestivation, the sepals are ultimately valvate and 
the petals convolute. 

Sepals.—The sepals, in most cases, are lanceolate, obtuse to 
attenuate, and glabrous or rarely sparsely bearded on the 
inner face. In some species, there is a glandular spot near the 
base, similar to the gland on the petals. 
Petals—tThe petals are usually narrowly to broadly ob- 

ovate, cuneate or clawed, and obtuse or acute. In many species 
in the sections EvcaArLocnuonrTus and CycLosorura, they are con- 
spicuously bearded. In Martposa, however, in the subsections 
NUDI and мттшт of Есслтосновтоѕ, and in the subsections 
GHIESBREGHTIANI and PunPUREI of СустовотнвА, they are es- 
sentially naked, except in the vicinity of the gland. 
Gland.—Near the base of each petal in nearly all species 

of Calochortus, there is a unique structure known in taxonomic 
literature as the ‘‘gland’’ or ‘‘foveola.’’ It does not seem to 
be always glandular, and is even less frequently foveolate, but 
in the absence of a better term, it is uniformly called the 
„gland'' throughout the present treatment. The gland pre- 
sents the most eritieal characters for the differentiation of 
species, and many entities can be recognized by a single petal. 
Stamens.—The stamens are six in number, in two cycles of 

three. The filaments are more or less subulate, dilated at the 

base, and slightly adnate to the perianth segments. The 
anthers are cylindrical, oblong to linear, obtuse to long-apicu- 
late, and prolonged as a tubular sheath below the insertion of 

the filaments. 

Pistil. The pistil is triearpellary and trilocular. The ovary 

is oblong to linear, more or less triangular to 3-winged, 

abruptly contracted or tapering to a persistent, trifid stigma. 
А definite style is usually not evident. The ovules are numer- 

ous, in two rows in each loculus, and eompletely anatropous. 
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Fruit. The fruit of Calochortus is an erect to nodding cap- 

sule, which is at first septicidally, but later often also loculicid- 

ally, dehiscent. In the section Еослтосновтоз and in C. cata- 

linde of the section Mariposa, it is narrowly to broadly 3- 

winged, and from suborbicular to oblong in outline. In all 

other species it is at most 3-angled, and linear or nearly so. 

Seeds.—The seeds are either irregular or flattened, and are 

usually minutely hexagonally reticulate. 

CYTOLOGY 

The present cytological knowledge of the genus Calochortus 
is not extensive, but is very valuable in the interpretation of 
morphological and geographical evidence in that it gives an in- 
dication as to the nature of the internal factors which have 
brought about speciation. In 1926, Newton?! reported briefly 
on the number and morphology of the chromosomes in ten 
species, and in 1939, Beal?? confirmed most of Newton’s work, 
and added details for eighteen additional species. During the 
course of the present investigation, the writer has studied 
cytological material of most of the Calochorti indigenous to the 
United States. In so far as this project is not complete, how- 
ever, it is proposed to defer the presentation of additional data 
to a subsequent paper. It should be stated, nevertheless, that 
all new data are in accord with the classification here outlined, 
and with the findings of Newton and Beal which are sum- 
marized in the following table, where the reported haploid 
and diploid chromosome numbers follow the name of the 
species as given in the present treatment. 

Section I. EUCALOCHORTUS 

Subsection 1. PULCHELLI n 2n 
нь ҮЛҮЛ Duda XR ACRAS NIS ER iU IO Lk X RE ara 20 

оти MERI . au Ge PUDE C 20 
Ch ama о ... ³·ꝛ¹ö . ER es J 20 

? Newton, W. С. Е. Chromosome studies in Tulipa and some related genera. 
Journ, Linn. Soc. Lond. Bot. 47: 339—354. 1926. 

? Beal, J. M. Cytologieal studies in reg tn to the elassifieation of the genus 
Calochortus. Bot. Gaz. 100: 528—547. 
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Subsection 2. ELEGANTI 

C. monophyllus (Benthami) ...................... 1% „ 20 

C. Tolmiei (inel. Maweanusꝛß . 10% é ЖААККА Gi esac 20 

/// HEUTE K ие 20 

C. elegans var. selwaensis s ꝗ.. HP!. e Us 20 

JJ 10:5 ũ ů ꝓ!! !! ГУТ 20 

Subsection 3. NUDI 

, y дг + сид UT eee 20. е 40 

%%% p. Mr А „ PP M 20 

Subseetion 4.  NITIDI 

C. Douglasianus (pavonaceus) .................... PA E 40 

С Б DE eR оо е f DECENT 20 

C. persistens (C. Greenei Hort., not Watson) ....... „f ( 20 

, e Te а eie TESTS lU ete ĩðͤ cine UY es 20 

C /// T 1% «ators sete 20 

Section П. MARIPOSA 

Subsection 5. VENUSTI 

, И RP UN LR, n ERE 14 

ЗАЙ ү. ое C UI „FFF 14 

%% TTT r 14, 21 

Серега ent hs ae ЖООШУ 11 21 2L C P 12, 14 

АТОО Е T ТОКЕ х 14, 20, 21 

„dm p ̃ p A EAEE E AS II ЛЕ ее 

С. ТОНИ. Чо. уз. з. е ОИ эу ТЕР 14 

Subsection 6. MACROCARPI 

CIMACT OCOT pus o. aie MINT oes EB DM е ет KK 7 2 EIE 14 

Subsection 7. NUTTALLIANI 

t ку и EREE cio ро а e 16 

O: Kennt т... VF 16 

„al 8 „ CER 16 

С, МООИ vars ee, EFE OARD A N A N ERE TEE E 32 

Subsection 8. GUNNISONIANI 

G E IER EEEE S A O, ие T 18 

Section III. CYCLOBOTHRA 

Subsection 9. WEEDIANI 

, , EAA aoe ono D TA ee A 18 

From the above table, the following facts are evident: (1) 

The basic chromosome Е in the section EvcALocHORTUS 

is ten, with two known cases of tetraploidy. (2) In the section 

Manrposa, the basic number may be six, seven, eight or nine. 

In the subsection уЕхозтг it is usually seven, with one count of 

six, and two instances of triploidy and one of tetraploidy. In 

the subsection wacRocanPr, it is seven; in the NUTTALLIANI, 
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eight, with one tetraploid variety; and in the GUNNISONIANI, 
nine. (3) In the section Сустовотнва, the basic chromosome 

number of the single species investigated is nine. 

DISTRIBUTION 

The genus Calochortus is restricted in its geographical dis- 
tribution to western North America, from southern British Co- 
lumbia, southward to Guatemala, and eastward to western 
Nebraska and the Dakotas. Throughout this vast region, there 
is rarely an area of any considerable size without one or more 
indigenous species. The greatest specific concentration oc- 
curs in the state of California, within the boundaries of which 

over one-half of the species are found. 
For the most part, the species are definitely xerophytic, pre- 

ferring dry, rocky slopes or desert hills as a habitat. Some, 
however, are more mesophytic, and a few grow in meadows 
which are wet for at least a part of the year. These and other 
ecological requirements of the various entities have apparently 
greatly limited them in their ability to adapt themselves to dif- 
ferent situations. As a result, their distributional areas are 
usually limited, sometimes local, in extent, so that they offer 
valuable evidence as to probable phylogenetic relationships. 

Although it is very likely that the present-day species have 
evolved within the areas which they now occupy, or in closely 
adjacent areas which are no longer suited to their require- 
ments, an examination of the geographical aspects of the sec- 
tional and subsectional groups is both interesting and instruc- 
tive. The section Evcarocnonrvus, for instance, is widely dis- 
tributed in the mountainous regions of the Northwest, from the 
Rocky Mountains of western Montana and Alberta, across 
southern British Columbia to the Cascade Range, and south- 
ward to southern California. The center of diversity is in 
northern California and adjacent Oregon, apparently coinci- 
dent with the ancient Klamath land area. From here the lines 
of morphological and geographical affinity can be traced, first, 
northward along the Cascade Axis and inner foothills of the 
Oregon Coast Range, second, northeastward across the Colum- 
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bian Plateau to the northern Rocky Mountains, and third, 

southward along the Sierra Nevada and Coast Ranges of 

California. Specific representatives of three subsections of 

EvcarLocHonTUs are to be found within this Klamath area, 

while the fourth, the puLCHELLI, are found only to the south of 

it. From this center, the ELEGANT are distributed in all direc- 

tions, the хттірт to the east and northeast, and the хор prin- 

cipally to the south. 

The center of diversity of the section Manrrosa is not so well 

defined as that of Еослтосновтоз, but seems to be located 

somewhere in the mountains or deserts of southern California, 

perhaps in the San Gabriel Mountains. From here the lines of 

affinity ean be traced northward along the Coast Ranges and 

Sierra Nevada, southward in the mountains along the coast, 

and eastward or northeastward across the deserts to the Rocky 

Mountains and the northern Great Plains. The subsection 

vENUSTI is almost entirely confined to California, whereas the 

subsection NUTTALLIANI is widespread from southern Califor- 

nia eastward to the Rocky Mountains, and northeastward to 

the Dakotas. Of the two species of the subsection GuNNISON- 

IANI, one is found in the desert regions of New Mexico and Ari- 

zona, while the other occurs in the Rocky Mountains from New 

Mexieo northward to Montana. The single species assigned 

to the subsection wAcRocanpr has a Columbian Plateau distribu- 

tion similar to the subsection xrrrpr of the section Eucaro- 

CHORTUS. 

With the exception of the subsection WREEDLANI, the exact dis- 

tributional areas of the various entities of the section Cvcro- 

BOTHRA are too poorly known for comparison with those of the 

other sections. The subsection wEEpraxr is closely limited to 

its center of diversity, which is essentially similar to that of 

the section Manrposa. The remaining three subsections of the 

section Сустовотнва are distributed entirely to the south of 

any other representatives of the genus. 'Their center of di- 

versity seems to be on the southern part of the Mexican Pla- 

teau, whence they appear to have dispersed, both to the north 

and to the south. 
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The geographical evidence presented above strongly sup- 
ports that from morphology and cytology, and indicates that 
the three sections herein recognized are natural groups of 
long standing. 

GENERIC RELATIONSHIP 

Calochortus, as a genus, differs considerably in its mor- 
phology and cytology from all other genera in the subfamily 
Lilioideae and tribe Tulipeae of the family Liliaceae, in which 
it has been placed by most recent authors. From these it may 
be distinguished by its sepaloid outer perianth segments, short 
or obsolete style, septicidal capsule, and its varying chromo- 
some base number, which is never twelve, the usual number of 
all other genera of this alliance. Although these differences are 
significant, they do not seem to justify segregating Calochortus 
as amonotypic family, the Calochortaceae, as has been done by 
some recent American botanists. In general appearance, some 
species are not unlike certain representatives of the genus 
Fritillaria, but the relationship of the genus as a whole, al- 
though remote, is probably rather with the genus T'ulipa. 

SPECIFIC CONCEPT?’ 

In the present treatment, every effort has been made to de- 
limit the species as morphologically different natural popula- 
tions. It is the contention of the author that such entities, al- 
though at times perplexingly variable, are the only satisfac- 
tory basis for the application of taxonomic names. Natural 
populations are defined by barriers, either external or internal, 
which, when once established, allow divergent evolution in the 
two or more groups so separated, and effectively prevent ge- 
netic intermingling between them. All factors which prevent 
genetically compatible populations from interbreeding are in- 
cluded as external barriers. These may be geographical where 
the areas of distribution of the entities are not continuous, eco- 
logical where the entities occupy different habitats within the 

*See also Clausen, Jens, David D. Keck and William M. Hiesey. The concept of 
species based on experiment. Am. Journ. Bot. 26: 103-106. 1939, and the refer- 
ences there cited. 
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same area, or seasonal where the entities grow together, but 

flower at different seasons of the year. As internal barriers 

are included those changes in the germ-plasm which in them- 

selves cause incompatibility. Such cytological phenomena as 

polyploidy, inversions and translocations fall into the second 

class. 

Where the barrier is weak, or has been broken down, more 

or less hybridization may occur. These cases present special 

difficulties, but in Calochortus, fortunately, they are rare. If 

the hybrid is partially or completely sterile, or the area of 

hybridization limited, particularly if both parent entities occur 

outside of this area in pure or nearly pure condition, it seems 

best to recognize both as of specific rank (cf. C. nudus and 

С. minimus; C. luteus and C. superbus. If, on the other hand, 
hybridization has completely submerged either or both par- 

ents, so that its or their existence becomes more or less hypo- 

thetical, then the population is probably better considered as 
a single, variable entity. C. venustus is a possible example in 

Calochortus. 

Another factor which has given rise to variable species is 
incomplete isolation, which allows local or regional popula- 
tions to diverge, but prevents their complete separation by 
allowing occasional genetic intermingling. This is a frequent 
phenomenon in Calochortus. Such species as С. Nuttallii, 

C. Тойтез C. barbatus, C. purpureus, C. albus, and many 
others are broken up into numerous local or regional facies. 
In many genera such variants have been given taxonomic rank 

as subspecies, but in Calochortus they are so frequent and so 
poorly defined that recognition, even in subspecifie rank, would 
lead to confusion. In some instances, however, it has seemed 
necessary to designate outstanding variants of either this or 
other categories. In these cases, the noncommittal status 
‘‘variety’’ has been employed. 

PHYLOGENY 

The evidence from the standpoints of morphology, geo- 
graphical distribution and cytology, presented in the present 



[Vor. 27 

384 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

paper, seems to justify the following conclusions as to the 

phylogeny of the genus Calochortus. 

1. The genus is one of long standing. This point is supported 

by the lack of close generic relatives, its great morphological 

and cytological variation and its well-marked sections, sub- 

sections and species, each with a characteristic geographical 

range. 

2. The evolutionary pattern has been essentially dendroid. 

Reticulate relationships between the species are apparently 

of recent origin, and have not affected the evolutionary pat- 

tern as a whole. There is no evidence for linear or orthogenetie 

development. 

3. Speciation has been brought about by the combined ac- 

tion of competition and natural selection on independently 

varying natural populations, limited by internal or external 

barriers. In this way, evolution has been able to proceed in 

different directions within two closely related populations. 

4. Primitive and advanced characters occur at random 

throughout the genus, and are of little value in the determina- 

tion of the relative position of a given entity. For this reason, 

the sequence of sections, subsections, and species in the follow- 

ing treatment is admittedly artifical. Every effort, however, 

has been made to group related entities together. 

Economic [IMPORTANCE 

The bulbs of Calochortus are edible, and were used as food 

by the American Indians. They are crisp and starchy, and 

taste not unlike an ordinary potato tuber. Most of the species 

have been cultivated as ornamental garden plants, but have 

never been very popular in this country, due, no doubt, to 

the fact that they soon die out if not properly cared for, espe- 

cially during the summer months. 
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ABBREVIATIONS 

The herbaria from which material has been available for 
study and from which specimens are cited in this treatment 
are indicated by the following abbreviations: 

„ Academy of Sciences Herbarium. 
Clokey—Personal Herbarium of Ira W. Cloke ey. 
D—Dudley Herbarium of Stanford University. 
F—Field Museum of Natural History 5 
G—Gray Herbarium of Harvard Unive 
Kew—Herbarium of the Royal Botanic "Gardens Kew. 
M—Missouri Botanical Garden Herbarium. 
NY—New York Botanical Garden Herbarium, 

A—Herbarium of the Academy of Natural Sciences of Philadelphia. 
RM—Rocky Mountain Herbarium of the расы 0 yoming. 

UCLA—University of California Herbar T pM 

ium. 
WS—State College of Washington Herbarium. 
WU—Willamette University Herbarium. 

TAXONOMY 

Calochortus Pursh, Fl. Am. Sept. 1: 240. 1814; Douglas in 
Trans. Hort. Soc. pond T: 275-280, pls. 8—9. 1828; Schultes f. 
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in Van Hall, Vrolik & Mulder, Bijdr. Nat. Wet. 4: 123-134. 

1829; Schultes & Schultes, Syst. Veg. 7: 1530-1536. 1830; 

Bentham in Trans. Hort. Soc. Lond. Ser. II. 1: 411-412, pl. 15, 

figs. 1, 3. 1834; Kunth, Enum. Pl. 4: 231-233. 1843; Wood in 

Proc. Acad. Philad. [20]: 167-169. 1868; Baker in Journ. 

Linn. Soc. Lond. Bot. 14: 302-310. 1874; Watson in Proc. 

Am. Acad. 14: 262-268. 1879; Bot. Calif. 2: 171-177. 1880; 

Bentham & Hooker, Gen. Pl. 3: 820. 1883; Hemsley, Biol. 

Centr.-Am. Bot. 3: 379-380. 1885; Engler in Engler & Prantl, 

Nat. Pflanzenf. 25: 63. 1887; Purdy in Proc. Calif. Acad. Ser. 

III. Bot. 2: 107-158, pls. 15-19. 1901; Piper in Contrib. U. S. 

Nat. Herb. 11 [Fl. Wash.]: 193-195. 1906; Nelson in Coulter 

& Nelson, New Man. Bot. Centr. Rocky Mts. pp. 116-117. 1909; 

Painter in Contrib. U. S. Nat. Herb. 13: 343-350. 1911; Purdy 

& Bailey in Bailey, Stand. Cyclop. Hort. 2: 631-635. 1914; 

Wooton & Standley in Contrib. U. S. Nat. Herb. 19 [Fl. 

N. Mex.]: 127-128. 1915; Rydberg, Fl. Rocky Mts. & Adj. 

Plains, рр. 171-172. 1917; Jepson, Fl. Calif. 1: 291-302, figs. 

51-57. 1921; Man. Fl. Pl. Calif. pp. 230-239. 1923; Abrams, 

Illust. Fl. Рас. States 1: 431-446. 1923; Tidestrom in Contrib. 

U.S. Nat. Herb. 25 [Fl. Utah & Nev.]: 124-125. 1925; Krause 

in Engler & Prantl, Nat. Pflanzenf. 2. aufl. 15a: 337—338. 1930; 

Wehrhahn, Gartenstaud. 1: 141-147. 1931; Rydberg, Fl. 

Prairies & Plains Centr. N. Am. pp. 223-224. 1932; Munz, 

Man. So. Calif. Bot. pp. 91-95. 1935. 

Cyclobothra [D. Don in] Sweet, Brit. Fl. Gard. 3: f. 273. 

1828; Bentham in Trans. Hort. бос. Lond. Ser. II. 1: 412- 

413, pl. 14, figs. 1, 3. 1834; Lindley in Bot. Reg. 20: t. 1661— 

1663. 1834; Kunth, Enum. Pl. 4: 227-231. 1843. 

Glabrous herbs from perennial, tunicated bulbs, with mem- 

branaeeous or fibrous-retieulate coats; stems scapiform or 

leafy, often branched, frequently bulbiferous either in the axils 

of the lower сашіпе leaves, at or beneath the surface of the 

ground, or in the axils of the upper leaves and bracts; leaves 

usually linear, the solitary basal ones often conspicuous, the 

cauline ones successively reduced upward; inflorescences mon- 

ochasial or subumbellate through the failure of the internodes 

to elongate, the bracts usually equalling the flowering pedicels 
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in number and opposite them; flowers conspicuous, erect or 
nodding, globose to broadly campanulate, white, yellow, red, 
purple, bluish or brownish, often marked with contrasting 
colors; outer perianth segments (sepals) three, ultimately 
valvate in aestivation, more or less sepaloid, oblong to lanceo- 
late, obtuse to attenuate, usually naked; inner perianth seg- 
ments (petals) three, convolute in aestivation, obovate to 
lanceolate, cuneate to clawed, usually more or less bearded on 
the inner face, and characteristically with a unique depression 
or glandular spot (the gland) near the base; stamens six, in 
two series, anthers oblong to linear, obtuse to long-apiculate, 
the base prolonged below the insertion of the filaments as a 
tubular sheath, filaments subulate, basally dilated, slightly ad- 
herent at the base to the perianth segments; pistils tricarpel- 
lary, trilocular, ovaries triangular to 3-winged, abruptly con- 
tracted or tapering to a persistent, trifid stigma; ovules anat- 
ropous, in two rows in each loculus; fruits orbicular to linear, 
3-angled to 3-winged, erect or nodding, septicidally dehiscent ; 
seeds irregular or flattened, usually with inconspicuously hex- 
agonally reticulate coats. 

Type Species: Calochortus elegans Pursh. 

KEY TO THE SECTIONS 

A. Fruits orbicular to oblong, 3- winged; inflorescences oe e UDE 
7 T Tum A ection І. EUCALOCHORTUS 

AA. Fruits oblong to linear, usually 3-angled; if winged, р да шопо 
chasial. 

B. Bulb-coats membranaceou ss . Section II. MARIPOSA 
BB. Bulb-coats fibrous-reticulatee—ꝛꝛ . Seetion III. FE 

KEY ro тне SUBSECTIONS, SPECIES AND VARIETIES 
Section I. EucALocHoRTUS 
a. Fruits usually nodding; if erect, stems seapiform (C. nudus). 

b. Flowers globose to narrowly campanulate, nodding.................. 
t! ß qam UCM Subseetion 1. PULCHELLI 

е. Flowers white to purple; petals not conspicuously fringed; glands 
traversed by several broad membranes. 
d. membranes of glands extending entirely across the base of 

the petals and decurrent along the о. T КК КОС г. amoenus 
dd. Lower membranes extending only № to % the breadth of the 

(f. . C. albus 
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се. Flowers yellow; petals conspicuously fringed; gland-membranes lacking. 

d. Surface of the petals sparsely clothed to the tip with M— hairs. 

КЭЛ» ФЕ КАЛАТ SR Cee Ee Er Pye CoN е о - . С. pulchellus 

dd. Surface of the petals nearly naked, occasionally with а pe hairs 

UU ONG 5 655 a6 ˙1ũ J. 4. C. amabilis 

bb. owen ‘broadly campanulate, erect or spreading. 

с. Petals clawed, ciliate and more or less densely bearded.............. 

„„ TEE т Subsection 2, ELEGANTI 

%%% samba n ено ca E NS 5. C. nophyllus 

dd. Petals абд cream-colored, or variously marked or shaded with 

purple or rose. 

e. Stems usually branched, or at least with a bract-like cauline leaf. 

TY TLL TENE ACE ҮТ ҮК ор ОЕ ЛҮГҮ . Tolmiei 

ee. Stems scapiform, rarely branched. 

f. Glands lunate, ½ to nearly as broad as the claw. 

g. Petals вит “к, inner face not are 

h. Anthers large, oblong, аеще................. 7. C. coeruleus 

hh, Anthers акта: нои acute to apiculate. 

i tals cil to th 3 7а. C. coeruleus var. nanus 

ii. Petals ciliate laterally only..... 7b. С. coeruleus var. Westoni 

gg. rg less conspicuously fringed, inner face minutely papil- 

he "Uppe r * . lacking; sepals without à basal, 

glandular 

i. pp MEM Gk — fringed. 

s strongly arched upward............. 8. C. elegans 

ў р straight ог get — TEE E E EE ET E ET 

3x axo Ra ed TERR VAYA a. C. elegans var. selwayensis 

ii. Gland-membranes erose to diae J Па (vd x көз 

А . С. elegans var. oreophilus 

hh. Upper gland-membranes present; sepals with a basal, 

L3 Cu sc ae +2 535% куз aes LES TET 9. bii 

ands short, nearly б(ЇПФНГ..............»»» ++ 10. C. apiculatus 

ес. Petals cuneate, not ciliate, паа ог ms 66 е 3. NUDI 

а. € leafy, the lower internodes some shor 

. Internodes elongate; stems branched, ue A i^ militer. 

E odi d Vd rae X ea тейеш 

ее. нний very short; pedicels elongate; iy Ре un- 

ranched, buibiferoóüd. .... 1. srir ае en y rv . €. uniflorus 

dd. Stems solo P 

e. Fruits no 4 ТИЛШИ БШШ... or ТУ 18. C. minimus 

eo, Fruits erect; petalis rounded. ....... eee 0 ces os nr 14. C. nudus 

aa. Fruits usually erect; if nodding, stems not seapiform (С. persistens) ..... 

%% æðꝙ/ßꝗd(u a КҮ ЕЛА есе занаи ubsection 4. NITIDI 

b. Fruits ereet; anthers obtuse to short-apieulate. 

e. Petals obovate, cuneate at the bas 

4. of petals long and flexuous, sometimes sparse; gland- 

processes adn papillose, but not branched. 

e. Lower internodes very short; stems bulbiferous..75. C. longebarbatus 
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ee. Lower 5 elongate; stems not е a 
Gl triangular-lunate, slightly depressed. 
g. Petals purplish, with a basal E. b BO ER e 
о D N . С. Douglasianus 

gg. Petals white or purplish, with a central aie bloteh...... 
%% ² y ( rm co RUN 17. C. nitidus 

ff. Glands lunate, E depressed; petals purplish, with a basal 
crescent- p Dorf!!! E S E A 18. C. Greenei 

dd. Hairs on face of Au pd gland-proeesses branehed..19. C. Howellii 
се. Petals d -lanceolate, conspicuously clawed.......... 20. С. Lyallii ya 

bb. Fruits nodding; anthers аріешаёе....................... 21. C. persistens 

Section IT. Mariposa 

а. Glands not depressed (or rarely slightly so), never surrounded with a 
/ ВОО е А Subsection B VENUSTI 

b. Inflorescences distinctly monochasial, the internodes sometimes short, 
but evident. 

e. Capsules oblong, narrowly 3-winged, obtuse.............. 22. С. catalinae 
ec. Capsules lanceolate or linear, 3-angled, acute. 

d. Capsules lanceolate; stems usually flexuous-twining....23. C. flexuosus 
dd. Capsules linear, stems erect 

е. Gland-processes linear or subelavate. 
f. Gland-processes linear; petals with a reddish brown spot above 

Ше Шала у ызуу йаки 8 24. С. Dunnii 

ff. Gland-processes subelavate; petals without a spot ДР the 
Иоан ЕКЕТ ТЕ . Palmeri 

ee. Gland е enlarged and fungoid distally.......2 d с. 3 
bb. Inflorescences obscurely monochasial, subumbellate. 

е. Anthers not Ld at the bas 
d. Gland oblong, with long, йш gland-proeesses. 

e. Petals conspicuously striate, not spotted. ‚ С. striatus 
ee. Petals not striate, with a conspicuous, dark red go (ea the 
, ß ines DEOR 8. C. monanthus 

dd. Glands not pa with shorter thicker processes. 
at, 29. C. venustus 

ее. Glands дене оО CC 30. С. superbus 
ann hb... аз a y C. Vestae 

eeee. Glands simply lunate; petals yello vpn teus 
. Anthers more or less sagittate at the e 7 38. ^ . 

аа. аша more or less depressed, surrounded with a membrane 
b. Sepals usually greatly exceeding the petals; anthers Toe EE EU YS 
) D ro do e Subs 1 6. MACROCARPI 

с. Petals purple, with or without a spot above the gland.. . macrocarpus 

ес. Petals white, with a reddish purple crescent above the Ma en M PRU 

FFC о LE 34a. C. macrocarpus var. maculosus 

bb. Sepals rarely exceeding the petals; anthers oblong to lanceolate, 

е. Glands circular; membrane broad, usually continuous; hairs on face of 

petals not M a TEES uc ашын tion 7. NUTTALLIANI 

d. Flowers ишы to purplish. 
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e. Petals with a conspicuous, reddish brown or purple spot or band 

above the 

f. Faee of petals sparsely bearded near the gland with slender 

meri petals usually without a median, ктш" 

ripe 5. 

ff. be of petals glabrous, or with a few short hairs near the 

gland; petals with a median, жа» green stripe........ 

Sore TTL CL eee TO TIT 5a. C. Nuttallii var. bruneaunis 

ee. Petals without a spot above the gland 

Basal leaves withering before абый; plants of Аы slopes. 

g. Flowers large; petals broadly obovate; Pan 

Inyo County, California....35b. C. 

gg. Flowers usually smaller; petals na 

Nevad 

t Mountains, 

Nuttallá x var. panamintensis 

rrower; southern E 

a and South Coast Ranges, to southern Californi 

корова ая 36. С. лаш 

ff. Basal leaves persistent at anthesis; plants of pan meadow 

inyo QOounty, ОЛОТ. 6.05 ео as or ea X atu . C. dei 

dd. Flowers dw to vermillion. 

airs on face of petal not enlarged distally. 

f. Stems low, usually d desert regions of MET 

New Mexieo, northeastern Arizona and southe 

ß 8 35е. C. bafi var. aureus 

ff. Stems taller, rarely bulbiferous; mountains of southern Cali- 

fornia, southward. ........ eee eee eene Egi . €. concolor d 

ee. Hairs on face of petals distally enlarged or subelavate. 

f. Hairs on face of petals merely thickened distally ; е yellow 

ion 

ff. Hairs on face of petals subelavate; flowers yel 

g. Stems slender; flowers small; San pes 

. Kennedyi 

abriel Mountain базе 

. С. clavatus var. gracilis 

gg. Stems Mes seid large; Los Men County, northward 

0 tal СИИЦ. 5.25 онон озна санне 40. С. clavatus 

се. Glands нна тоге ог ep oblong; membrane narrow and dis 

continuous; hairs on face of petals branched and gland-ti 

d. Glands short, transverse; anthers usually obtuse 

dd. Glands transversely oblong; anthers aeute to —€— 

e. Petals white or purplish 

ee, Petals pale yellow 

И: 

Section III. МЕ 

а. Flowers 

b. Petals со РИ bearded; glands always circular, slightly depressed, 

surrounded with a dense ring of hair-like processes. . Subsection 9. WEEDIANI 

e. Petals rage n little, if any, shorter than the sepa 

d. Petals r e, glabrous at the apex 

e. Petals pin беч or 5 JFC 3. С. Plummerae 

ee. Petals pale уеПоу.................. 44b. C. Weedii var. peninsularis 

dd. Petals minutely dentate to conspicuously fimbriate, bearded nearly 

or quite to the apex 
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e. Petals orange-vellooꝶn eee esee eoe ps . С. Weedii 
ee, Petals ригрИай..................... 44c. Е hire var. Es ius 

еее. Petals reddish brown..................... . Weedii var. vestus 
се. Petals oblong, greatly reduced, half as long as the pea ‚45. С. obispoensis 

bb. Petals inconspicuously bearded; glands, when present, variable in out- 
line, not depressed, not Bounded with a hairy ring, often absent...... 
77 OURO КЛ. ЖУКЕ НЕ Subsection 10. GHIESBREGHTIANI 

е. No glands on sepals, those on petals inconspicuous or absent. 
d. Flowers white to yellow 

е. Petals вм basal okies about equalling the stems; capsules 
Imear-oDlong- О ае eee I И 46. C. venustulus ong 

ее. Petals бы or yellowish; basal leaves exceeding the stems; cap- 

sula narrowly ШО, . т СОАК 47. C. exilis 

nn. 4. C. Hintoni 

се. с present and conspicuous on both petals and = них 

АТ О еси 9. С. Ghiesbreghtii 
аа. Flowers nodding. 

b. Petals ies toned bearded on the inner face...... Subsection 11. BARBATI 

e. Flowers yellow, brownish or purplis 
d. Petals Ec densely bearded to tio the gland...... 40. C. barbatus 

dd. Petals narrowly elliptie to spatulate, bearded above the - only. 

. C. fuscus 

ee, Flowers very dark red or reddish brown. 

d. Petals ciliate laterally; flowers apparently reddish brown...... 

m tede ce), ai УОТ? АО ЛЕРИ, 52. C. Pringlei 

dd. Petals not ciliate; flowers drying black.............. 53. С. nigrescens 

bb. Petals nite 5 bearded on the inner face.. 3 12. PURPUREI 

. Flower rplish brown; stems moderately lea 

i ‘te s of the petals sparsely covered i short hairs. 

e. Petals conspicuously ciliate; cauline leaves linear-lanceolate.... 

54. С. cernuus * + 9 9 9 э ө э э ө ө ө 9 9 9 ж o9 э ж ө ө ө ө ө э ө э ө ө ө ө ө ө 9 ө ө ө ө ө ө ө t9 ө э ө э ө + 

JJ 8 purpureus 

dd. Inner surface of the petals glabrous or nearly so; hairs, if Көз, 

restricted to midvein and margin 56. С. Hartwegi 

ec. Flowers apparently bluish; stems very leafy............... 57. C. foliosu 

Section I. Evcarocuonrvs 

EucaLocHortus Lemaire in Fl. des Serres et Jardins 5: 430b. 

1849, name only; Watson in Proc. Am. Acad. 14: 262. 1879; 

Purdy in Proc. Calif. Acad. Ser. III. Bot. 2: 116. 1901, as sec- 

tion. 

Calochortidea Wood in Proc. Acad. Philad. [20]: 168. 1868, 

as section. 

Macrodenus Baker in Journ. Linn. Soc. Lond. Bot. 14: 303. 

1874, as subgenus. 
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Platycarpus Baker, l. с. 305, in part, as subgenus. 

Bulbs ovoid, with membranaceous coats; stems scapiform 

or leafy, branched in some species, rarely bulbiferous in the 

axils of the lower cauline leaves; basal leaves conspicuous, 

often exceeding the stems; inflorescences subumbellate, the 

flowers globose to broadly campanulate, erect or nodding; 

sepals elliptic to lanceolate, acute to acuminate, usually gla- 

brous; petals obovate to lanceolate, cuneate or clawed, usually 

more or less fringed laterally and bearded above the gland; 

glands more or less depressed, usually bordered below with an 

erose to deeply fringed membrane; anthers oblong to lanceo- 

late, obtuse to long-apiculate; ovary 3-winged, contracted to a 

short style and a persistent, trifid stigma; fruits orbicular to 

oblong, 3-winged, erect or nodding; seeds irregular, usually 

with hexagonally reticulate coats. (Spp. 1-21). 

Tyre Species: Calochortus elegans Pursh. 

The section Ёсслгосноктов is a very natural group of 

species which are not closely related to the remaining two 

sections of Calochortus. Morphologically, it is is distinguished 

by its short, 3-winged capsules, membranaceous bulb-coats, 

and conspicuous, persistent basal leaves. Cytologically, all 

species which have been investigated show ten as the basic 

number of chromosomes, a base number otherwise unknown 

within the genus. 

In contrast to this cytological uniformity, the species of 

EvcarLocuonrus show great morphological variation. They 

may be grouped, however, into four well-marked subsections, 

which on morphological, cytological and geographical grounds 

appear to represent four ancient stocks from which have been 
differentiated the present-day species and species groups. 

In comparison with that of the other two sections, the distri- 
bution of the section Evcarocnuonrus is entirely northern. A 
single species reaches southern California, but the great cen- 

ter of diversity is in the Northwest. From the distributional 
areas of the various entities, the Klamath Region of northern 
California and adjacent Oregon seems to present a likely cen- 
ter of dispersal for the entire section. 
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Subsection 1. PuLCHELLI.? 

Flowers narrowly campanulate to globose, usually nodding ; 

stems leafy, usually branched; ultimate branches and the 

stems, each terminated by a pair of large, opposite braets, sub- 

T C. amoenus 

LESE [e bus 
( ....Subseetion l. PULCHELLI..... 

„ С. pulchellus 

D 18 amabilis 

„ C. monophyllus 

оо C. Tolmiei 

dos fes C. coeruleus 

Me C. coeruleus var. namus 

C. coeruleus var. Westoni 

C. elegans var. oreophilus 

С 

С 

. Subsection 2. ELEGANTI ...... 4 — ^] """"* 

„0 gans 

А . elegans var. selwayensis 

0. Lobbii 

J ⁵( X c С. apiculatus 

n С. umbellatus 

uu f: .. . C. uniflorus 

. Subsection 3. NUDI.......... 

ОСЕ С. minimus 

UBI 19 nudus 

e C. longebarbatus 

. C. Douglas ianus 
C. ni 

3.RubNoetion ir!!! AeA Aaa 

КОЧО 

Fig. 1. Diagram showing aad pa — of the subsections, species 
and varieties of the section EEUCALOCHORTU 

tending a pair of flowering pedicels; fruits oblong, 3-winged, 

nodding. 

The four species included under this subsection fall into two 

^ PULCHELLI subsect. nov., floribus itai тири vel globosis plerumque 

cernuis; iva foliatis nitum que ramis ultimis et caulibus bracteis 

magnis oppositis terminatis, bra т нега duobus florentibus subtend- 

бран, дир oblongis 3-alatis cernis. 
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— 

ОС. amoenus 

ФС. albus 

XC. pulchellus 
А C. amabilis 

Map 1. Distribution of the species of the subsection PULCHELLI. 

natural groups. The first of these includes C. amoenus and 
C. albus, which are distinguished by their white to purplish 

flowers and several transverse gland-membranes. The second 

group is characterized by yellow flowers and the absence of 

gland-membranes. Here are placed C. pulchellus and C. ama- 
bilis. These distinctions are of fundamental importance, and 
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it may be that the similarities in branching and flower shape 

which hold the subsection together are the result of parallel 

development rather than evidence of phylogenetic relationship. 

In distribution, the puLCHELLI are restricted to California, 

oceurring in the Coast Ranges from Humboldt County to San 

Diego County, and on the western slope of the Sierra Nevada 

from Butte County to Kern County (Map 1). 

1. Calochortus amoenus Greene, Pittonia 2: 71. 1890. 

Calochortus elegans var. amoenus Hort. in Gard. Chron. Ser. 

ПІ. 15: 810, fig. 104. 1894. 

Calochortus albus var. amoenus Hort. ex Purdy & Bailey in 

Bailey & Miller, Cyclop. Am. Hort. 1: 219. 1900. 

Bulb ovoid, with membranaceous coats ; stem slender, erect, 

more or less flexuous, 2—5 dm. tall, branched, each of the ulti- 

mate branches, and the stem, terminated by a pair of large, op- 

posite, lanceolate, acuminate bracts subtending a pair of 

flowering pedicels; basal leaf 2—5 dm. long, 5—25 mm. broad, 

tapering toward both ends, usually exceeding the stem; cauline 

leaves 2 to 5, lanceolate, acuminate, 5-15 em. long, reduced up- 

ward; flowers deep rose, drying purple, narrowly campanu- 

late, erect to reflexed on slender pedicels; sepals shorter than 

the petals, lanceolate, acute, glabrous; petals elliptic-obovate, 

obtuse and rounded to acute, sparsely ciliate laterally 

and sparingly invested on the inner face above the gland 

with long, slender hairs; gland broad, slightly depressed, 

traversed by four or five broad, deeply fringed membranes, the 

lower of which extends entirely across the base of the petal, 

and is decurrent along the margins, upper membranes succes- 
sively shorter, fringes of the membranes densely beset with 

long, slender papillae; anthers oblong, obtuse, about equalling 

the basally dilated filaments in length; ovary 3-winged, con- 

tracted to a short style and a persistent, trifid stigma; fruit 

oblong, obtuse or acute, narrowly 3-winged, nodding; seeds 

irregular, with dark brown, hexagonally reticulate coats. 

Calochortus amoenus is closely related only to C. albus, from 

which it is easily distinguished by the shape and color of the 

flower and characters of the gland. 
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DISTRIBUTION. California: western Бр of the Sierra Nevada, from Madera 

ру southward to I Greenhorn Mountains in Kern County. 

0.: decom bee granite, Coarsegold, 600 m. alt., May 14, 2 FORNIA. MADERA CO. 

1283, фей 3575 (15. 3576 (D, UC) ; North Fork, 1050 m. alt., May 5, 1913, Dud- 
ley (D); Coarsegold, May 4, 1938, Eastwood ꝙ Howell 5374 (CA); sandy loam, dense 

woodland, S. 33, T. 8 S., В. 22 E., 600 m. alt., Мау 2, 1933, Hormay Н-132 (UC). 
FRESNO CO.: near Prather, April 19, 1923, DeGraw (CA); Base Camp, junction of 

North and South Forks of Kings River, April 10, 1923, Duncan 83 (D) ; Big Sandy 

Valley, east base of Blaek Mt., May 17, 1938, Hoover 3471 (О); my Sandy Creek, 

May, 1916, McDonald (CA); Samson Flats, June, 1901, Newhall (UC); moist, 

shady, north-facing slope along Grants Park Road, above been Valley, 690 m 

alt., May 11, 1929, Quibell 1258 (P); Shore Lake Road, above Fall House, 900 

m. alt., May 12, 1933, Winblad (F). TULARE CO.: 2 mi. below Alder Creek, March 

25, 1925, Abrams 10823 (D, P); at Mr. Sweets’ Canyon Ranch on the Mineral 

King Road, 900 m. alt., April 23, 1925, Bacigalupi 1206 (D, G, NY, P, UC); on 

Mineral King Road, 1 mi. below Oak Grove, 750 m. alt., April p 1925, Bacigalupi 

1219 (D, P); North Fork of the Tule River, 1 mi. s. of Milo, 6 mi. n. of Spring- 

ville, 420 m. alt., April 16, 1938, Constance $ Mason 2125 r near Milo, April 

5, 1900, Dudley (CA, D, G, UC); Kaweah, April 27, 1895, Eastwood (G); from 

Lindsay to Springville, May 1, 1927, Harter (CA, P); road to Mineral King, about 

10 mi. from the General's Highway, May 23, 1933, Holman (UC); Kaweah River 

Basin, May 3, 1901, Hopping 107 (UC); Deer Creek, 5 mi. n. of California Hot 

Springs, on road to . d 16, 1935, Keck $ п А 8331 (D, P ; 

Tule Indian n May 1 1920, Kelley (CA) ; e Flat, near California 

Hot wd June 19, 1917, Жону 557 (UC); near Seles April 19, 1923, Thew 

(СА). KERN CO.: hills near Glenville, Greenhorn Range, 960 m. alt., May 15, 1930, 

Howell pe (CA) ; hills s. e. of Glenville, 3 Range, 1050 m. alt., May 15, 

1930, Peirson 8876 еч, Greenhorn Mt., May 31, 1931, Van Dyke (CA); below 

ne belt, Greenhorn Mts., May 20, 1926, Weston i (СА); Greenhorn Mts., near 

е Аргї 24, 1927, Weton 640 (CA). 

2. Calochortus albus Douglas ex Bentham in Trans. Hort. 

Soc. Lond. Ser. II. 1: 413, pl. 14, fig. 3. 1834. 

Cyclobothra alba Bentham, l. c. 

Cyclobothra paniculata Lindley in Bot. Reg. 20: under t. 

1662. 1834 

Calochortus albus var. paniculata Baker in Journ. Linn. Soc. 

Lond. Bot. 14: 304. 1874 

Calochortus albus var. rubellus Greene in Erythea 1: 152. 

Calochortus Englerianus Hort. in Notizblatt Bot. Gart. Mus. 
Berl. 2: 318. 1899; Ascherson & Graebner, Syn. Mittel- 
europ. Fl. 3: 218. 1905. 

Calochortus lanternus Davidson in Bull. So. Calif. Acad. 
Sci. 23: 126. 1924. 
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Bulb ovoid, with membranaceous coats; stem usually stout, 

erect, 2-8 dm. tall, branched, each of the ultimate branches, and 

the stem, terminated by a pair (sometimes three) of large, op- 

posite, lanceolate, attenuate bracts subtending an equal num- 

ber of flowering pedicels; basal leaf 3-7 dm. long, 1—5 cm. 

broad, tapering toward both ends, usually not exceeding the 

stem except in short plants; cauline leaves 2—6, lanceolate to 

linear, attenuate, 5-25 em. long, reduced upward; flowers white 

to rose-colored, globose to globose-campanulate at anthesis, 

nodding on rather slender pedicels; sepals 12 to 25 as long as 

the petals, ovate to lanceolate, acuminate, glabrous; petals 

elliptic-obovate to elliptic-lanceolate, acute or obtuse, ciliate 

laterally and moderately invested above the gland with slen- 

der, tapering hairs; gland 14 to 24 the width of the petal, de- 

pressed, traversed by four or five (sometimes more) broad, 

deeply fringed membranes, which become successively shorter 

upward, fringes of the membranes sparingly papillose; an- 

thers oblong, acute or obtuse, about equalling the basally di- 

lated filaments in length; ovary 3-winged, contracted to a short 

style and a persistent, trifid stigma; fruit oblong, obtuse or 

acute, 3-winged, nodding; seeds irregular, with dark brown, 

hexagonally reticulate coats and terminal, netted crests. 

In a species with a large and discontinuous distribution, it 

is to be expected that geographical variations of the nature of 

races or incipient species will be found. This is true, to a cer- 

tain extent, in Calochortus albus, but the morphological dif- 

ferences which are shown by the different races do not seem to 

justify taxonomic recognition. In general, the Sierran plants 

of this species, and those from San Diego County, tend to have 

smaller flowers, which are more nearly campanulate at an- 

thesis, with the gland less deeply depressed, than do the plants 

of the Coast Ranges. In these characters they somewhat ap- 

proach C. amoenus, but are easily distinguished from that 

species by the color of the petals and the nature of the gland. 

In the Coast Range plants there is a tendency for the petals to 

be flushed with rose. This tendency finds its extreme expres- 

sion in the variety rubellus of Greene, which, because of the 
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numerous intermediates, cannot be maintained as taxonomi- 

cally distinct. 

DisTRIBUTION. California: western foothills of the Sierra Nevada from Butte 

County southward to Madera County, and in the Coast Ranges from the vicinity 

of San Francisco Bay southward to the San Gabriel and Santa Monica mountains 

of Los Angeles County; also in the Cuyamaca Mountains in the interior of San 

Diego County and on Santa Cruz and Santa Rosa islands. 

ALIFORNIA. BUTTE CO.: Butte Creek, June, — Austin 30 (M, UC); near 

Clear Creek, 55 m. alt., April 15-30, 1897, Brown 190 (D, F, M, NY, PA, RM); 
Butte Creek, May, 1897, Bruce 2118 (P); Butte etg May, 1898, ian 2119 

(NY); Midas Mine, near Enterprise, South Fork of the Feather liver, 390 m. alt., 

May 22, 1937, Hedges (UC); plateau above Clear Creek, on the Paradise Road, 

May 8, 1914, Heller 11375 (CA, Clokey, D, F, G, M, NY, PA, UC); Berry Canyon, 

near Clear Creek, May 7, 1902, Heller ꝙ Brown 5484 (D, Е, G, М, NY, P, PA, ЕМ); 

Durham, May 30, 1932, Жени (Р); Durham, June 5, 1932, Morrison p 

Oroville, Purdy (а); near Magalia, May 5, 1918, Van Eseltine 1741 (G, NY). 

YUBA CO.: Los Vergils, May 22, 1921, Eastwood 10558 (CA, RM). NEVADA co.: 

Bear River, 390 т. alt., June 6, 1916, Hall 10151 (D, G, UC); 22 mi. е. of Marys- 

ville, May = 1911, fu 50 (G). PLACER CO.: foothills, North American River ̂  

Bolander 4530 (G); near Auburn, on road to Grass — May 8, 1937, 

wood $ л 4336 (CA); between Auburn and Neweastle, May 17, 1891, асн 

UC); near Auburn, 1892, Sonne (RM). ELDORADO co.: Simpson’s Ranch, 

Sweetwater Creek, May 18, 1907, Brandegee (NY, UC); 3 mi. s. of Coloma, 480 m. 

alt., April 30, 1938, Constance $ Morrison 2170 (О, WS); Placerville, May, 1918, 

Hannibal (D); Placerville, May, 1923, King (CA); Marshall Monument, Coloma, 

April 14, 1928, Peers (CA); rather shady hill-slope, near Placerville, May 21, 

1917, Ramaley 11300 (UC); Nashville, April 29, 1900, Rirford (RM); Coloma, 

May 16, 1928, Vortriede (CA). SACRAMENTO CO.: rocky places near American 

River, near Folsom, April 22, 1928, Copeland 173 (P); Folsom, April 26, 1938, 

Copeland (О). AMADOR со.: Agricultural Station, * m. alt., May, 1891, 

Hansen 46 (D); same locality, May, 1893, Hansen 46 (M); New Vork Falls, 

450 m., alt., May 25, 1893, Hansen 46 (P); Caminetti Ranch, near Jackson, 480 

m. alt., June 1-20, 1904, Mulliken 102 (D, P, RM, UC); Sutter Creek, Мау 10, 

1918, Wood (D). CALAVERAS CO.: Altaville, May 19, 1927, Becker (CA); Mo- 

kelumne Hill, Blaisdell (CA, Clokey); Murphys, May 17, 1887, Smith (PA); 

meadows and moist hillsides, near limestone quarry, Calaveras Cement Works, near 

San Andreas, 150 m. alt., May 7, 1927, Stanford 262 (P); Fourth Crossing, be- 

tween Valley Spring and San Andreas, May 21, 1923, Steinbeck (CA). TUOLUMNE 

со.: Jamestown, Мау, 1900, Bioletti (UC, UO); shaded slopes, Spring Gulch, near 

Bear Creek, 300 m. alt., May 2, 1919, Williamson 22 (Clokey), 28 (CA, D, NY, 

P). MARIPOSA CO.: Mariposa, May 10, 1893, Congdon (D); Cathey Valley, April 

19, 1915, Eastwood 4338 (CA); foothills near Mariposa, Мау 5, 1933, Nelson 4 

Nelson 527 (D, M, ЕМ); above Coulterville, May, 1932, Seale (CA, D, P). MADERA 

со.: — 450 m. alt. ру 14, 1932, — = (D, UC). CONTRA COSTA 

Lake 00. : e. of Mt. Diablo, May 2 , 1862, Brew UC). ALAMEDA co.: 

Chabot, San d May 6, i Carruth no Pos Canyon, May 1, 1891, 

Chesnut $ Drew (UC). SAN MATEO co.: Woodside, May, 1901, Abrams 1571 

(D); Page Mil Creek, above Stanford University, April 8, 1895, Applegate 727 
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(D); San Francisquito Creek, near and above Stanford University, May 8, 1895, 

Applegate 727a (D); near Burlingame, May, 1904, Baker (UC); San CN 

June 23, 1893, Blasdale (UC); side of hill near San Mateo Ravine, April 21, 

10 Dudley (D); San Mateo, May, 1903, Elmer 4846 (CA, D, M, NY, P, UC, 

WS); above Woodside, on La Honda Road, east slope e Sa nta Cruz Mts., 

3 

H 

(M); Redwood Grove in Portola Valley, June к 1907, Randall 219 n ; Shady 

eanyons, 9 m of Stanford University, June 11, 1935, Rose 35214 (К, M, NY); 

Crystal Springe June, July, 3 (UC) ; wo odside, June 9, 1919, Walther 

(CA, M); Woodside, May 9, 1920, Walther (CA). SANTA CLARA CO.: Stanford 

и April, 1900, E (D); foothills near Stanford Air April 

14, 1902, Baker 622 (P); hill above Palo Alto Stock Farm, April 24, 1895, Burn- 

h (P); near Stock Farm, Stanford University, May, 1895, Dudley (D); along 

Coyote Creek, May 31, 1895, Dudley 4143 (D); near Stanford University, April 

28, 1902, Dudley (P); foothills w. of Los Gatos, May 7, 1904, Heller 7395 (D, F, 

G, M, ; ; : ; of Alum Rock Park, April 27, ah Heller 8476 

(D FG, м, NE, m vello: Alma and Los Gatos, May 9, 1920, Hichborn 

(М); Coyote Creek, x of E I 20, 1937, Howell 10 (СА, NY); 

Los Gatos, eg 16, 1888, Leeds (F); along San Francisquito Creek, near St. 

Michaels Chure May 18, 1894, e. (D); ae Stanford I1 

April 22, 1896, peus (D); Alum Roek Spring, near San Jose, May, Lemmo 

СЕ, M, UC): 1 Creek, April 21, 1907, aon 184 (Е); а 8 

Ranch, Los Gatos, 420 m. alt., June 20, 1914, Newell (CA); Smith Creek, 645 

m. 10 ape 30, 1005 Sende 797 (UC); eastern side of Mt. Hamilton, 1140 

lay 7, 1934, Sharemith 1049 (O); heavily wooded, northeastern rie 

, Sharsmit 

co.: Santa Cruz, May 27, 1929, Canby 239 (P); Glenwood, 1914, Davis (CA, G, 

M); Flat Rock Cam 5B. sin, June 5, 1897, Dudley (D); Santa Cruz, June 

28, 1881, Jones (P); reat near Big Trees, April 5, 1914, spe im 147 (D). 

MONTEREY CO.: between Posts and Rancho los Pesares, May 1 920, Abrams 

7466 (D, P); Tulareitos Rancb, Carmel Valley, May 15, 1924, Е (D); 

gee (G, M 

NY, RM, UC); Guadalupe Ranch, Palo Escrito Hills, May 11, 1861, Brewer 592 

(CA, G, M, UC, WS); sandy бый Pajaro Hills, June, July, 1899, Chandler 376 

UC); „Nova California’’ (locality uncertain, but probably near Monterey), 

1833, Douglas (G, Kew TYPE, NY); gorge of San Antonio Creek, near Jolon, May 

13, 1895, Dudley (0); Cypress Point, Monterey, May 28, 1912, Eastwood 93 (CA, 

Clokey, G) ; 9 Hot Springs, 2251 1901, Elmer 3222 (D, M, UO); Carmel 

Hu , June 21, 1925, Epling 8382 (M, UCLA); Santa Lucia 

Mts., near ur 3m 9, 1915, Hall od (UO) ; Monterey, Hartweg 1984 (NY); 

pine он Pacific Grove, May 14, 1903, Heller 6728 (D, F, G, M, NY, P, PA, RM, 

C, shaded К places in the pine forest at Pacific Grove, June 25, ES 

Heller 14398 (F, M, PA); Rancho del Monte, Carmel River, May 7, 1921, Mas 

(D); Palo Ствар. E near Big Sur, June 21, 1921, Parish 20088 (G); Pa- 

Pa- 

cific Grove, Jun ‚ 1907, Patterson § Wiltz (D); Santa Lucia Mts., May, 

1898, Pant d Mur RM); between Point Lobos and Ocean Home, Carmel- 
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by-the-Sea, April 17, 1910, Randall (D); between 17-Mile Drive and Carmel-by- 

the-Sea, April 30, 1910, Randall 420 (D); Carmel-by-the-Sea, May 3, 1910, 
Randall 444 (D); near Pacifie Grove, June 9, 1901, Setchell (UC); 17-Mile 
Drive, about 4 mi. п. w. of Carmel, June 26, 1937, Youngberg 193 (Р). SAN LUIS 
OBISPO co.: Santa Lucia Mts., Мау 1, 1900, Barber (UC); Cambria, Мау, 1908, 

Cobb 76 (D, Е, G, M, NY, P, PA, RM, UO, UO); Pettit Canyon, San Luis Obispo, 
June 4, 1910, Condit (UC); Cambria Road, Santa Rosa Creek, June 13, 1911, 
Condit (UC); Cambria, April 28, 1926, Eastwood 13582 (CA); Cambria, June 

14, 1938, Eastwood § Howell 5946 (CA); Arroyo Grande, May, 1895, King (UC); 
San Simeon, near Cayucos, May, 1923, McKenzie (CA); Santa Lucia Mts., Мау, 

1885, Summers (PA, UC). SANTA BARBARA CO.: Santa Inez Mts. near Santa 

Barbara, 1888, Brandegee (D, UC); Adelaide Distriet, near KH June 20, 

1930, Sinseheimer (CA); on north slope in chaparral, s. of Buelton, 2 mi 

f Las Cruces, May 10, 1926, Wiggins 2094 (D). SANTA CRUZ ISLAND: Вебе 
exact locality, жы 1888, Brandegee (D, UC); ph gp slope, Dix Canyon, 100 

alt., Мау 26, 1930, Clokey 4882 (Clokey, NY UC); wooded Sg Peli- 

n Bay, 75 m. чү ‚ May 23, 1930, Clokey 4888 чың F, М, NY); grassy hill- 

sido, F Friars бй. 30 m. alt., April 18, 1931, Clokey 5168 (Clokey, T NY): r 

eliean Bay, 40 m. alt., ае 20, 1931, Clokey 5169 (Clokey, G, 

NY, ‚ UM, WS); ridge w. of Marine Garden, 90 m. alt, Мау 25, 1930, 
Clokey 7481 (С1оКеу); without exact aay, May 12-15, 1929, Ellison (UCLA) ; 
near Pelican Harbor, June 14, 1930, Hoffmann (D, P); without exact locality, 
May 24, 1918, Miller (CA, Clokey). SANTA ROSA ISLAND: without exact locality, 
June, 1888, гаруй (UC) ; without exact locality, Мау 15, 1932, Dunn (UCLA) ; 
without exact locality, April 15, 1935, Sweet (P). VENTURA co.: Foster Park, 

April 14, 1916, Eastwood 4975 (CA); Casitas Pass, 180 m. alt., May, 1902, Hall 

3218 (UC). LOS ANGELES co.: Little Santa Anita Canyon, San Gabriel Mts., July 
1, 1902, Abrams 2620 (D, G, M, NY, P, PA); shaded side of ravine, Fulkerson’s 

Ranch, Claremont, 720 m. alt, Мау 24, 1897, Chandler (UC); open slope, San 

Dimas Canyon, May 9, 1935, Clokey 4 Anderson 6544 (Clokey); Los Alisos 

Canyon, Santa Monica Mts., April 18, 1931, Epling (UCLA); Eaton Canyon, near 
Pasadena, 450 m. alt., June 2, 1907, Grinnell (F); Topanga 5 Santa Monica 
Mts., May 17, 1933, Hilend ꝙ Reis (UCLA); San Dimas Canyon, San Gabriel Mts., 

May 10, 1928, Hitcheock (P); at the end of the public ку Wet Fork of San 
Dimas антов, San Gabriel Mts., May 9, 1931, Mathias 857 (М); n June 
1, 1909, Metz 53 (P); damp, shaded бора, Topanga Canyon, San nica Mts., 
90 m. alt., Мау 17, 1920, Munz $ Harwood 3977 (P, ВМ); Vm aie Road, 
Santa Monica Mts., May 11, 1935, Ритет 6577 (м); Johnson’s pastures, near 
Claremont, April 29, 1916, Robinson (P); mouth of Live Oak Canyon, near Clare 
mont, May 3, 1916, Robinson (P); Malibu Ranch, May, 1926, Scott (UCLA); 
Palmers Canyon, Claremont, May 3, 1901, Williams 14 (Р). SAN DIEGO со.: Mid- 
dle Peak, Cuyamaca Mts., June 24, 1903, Abrams 3861 (D, G, М, NY, PA); 
Cuyamacas, July, 1932, Clayton 83 (UC B Cuyamaea, June 25, 1919, 1 
үгө даң Palomar Mt., June 24, 1932, Epling, Darsie, Know 4 Robison 1078 

CLA); Cuyamaca Mts., 1200 m. alt., May, 1899, Hall (UC) ; ; near the Hutcut, 

Mo ad 900 m. alt., May 17-June 1, 1901, Hall 1937 (UC); Cuyamaca Lake, 

May 30, 1926, Jones (D, P); Cuyamaea Lake, June 11, 1932, Jones (UC); burn 

in ehaparral, Potrero Grade, May 10, 1924, Munz 8055 (P); shaded north slope, 

amaca Lake, 1380 m. alt., June 27, 1923, Мипг 4 Harwood 7233 (NY, P); 
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Cuyamaca Mts., July 12, 1875, Palmer 376 (F, M); gp Mine, Cuyamaea 
Mts., 1380 m. alt., June 5—7, 1897, Parish 4422 (F, G NT); Тал Canyon, 

$us 1880, Parish ꝙ Parish 357 (D, F); hillside, Acid June 6, 1937, Purer 

7269 (M); in open woods, Pine Hills, May 28, 1917, Spencer 494 (G, NY, P); 
Talley’s Ranch, 1800 m. alt., July, 1895, Stokes (D); Julian, June, 1880, Vasey 

632 (PA). 

3. Calochortus pulchellus Douglas ex Bentham in Trans. 

Hort. Soc. Lond. Ser. II. 1: 412, pl. 14, fig. 1. 1834. 

Cyclobothra pulchella p l C. 

Bulb ovoid, with membranaceous coats; stem usually stout, 

erect, 1-3 dm. tall, often branched, each of the ultimate 

branches, and the stem, terminated by a pair of large, oppo- 

site, lanceolate, attenuate bracts subtending a pair of flower- 

ing pedicels; basal leaf 1-4 dm. long, 1-3 cm. broad, tapering 
toward both ends, often exceeding the stem; cauline leaves 2 
or 3, lanceolate to linear, attenuate, 5—25 cm. long, reduced up- 
ward; flowers lemon-yellow, globose, nodding on rather slender 
pedicels; sepals slightly shorter than the petals, ovate to lan- 
ceolate, acuminate, glabrous ; petals lanceolate, obtuse, clawed, 
conspicuously fringed with rather short, thick hairs, inner face 
sparsely invested to the tip above the claw with similar hairs; 
gland deeply depressed, bounded above with a narrow, trans- 
verse band of long, slender processes, which are more or less 
coalescent and directed downward, covering the upper portion 
of the claw; anthers oblong, obtuse or acute, shorter than the 
basally dilated filaments; ovary 3-winged, contracted to a 
short style and a persistent, trifid stigma ; fruit oblong, obtuse, 
broadly 3-winged, nodding; seeds irregular, with dark brown, 
hexagonally reticulate coats. 

This species is closely related to C. amabilis, but can be dis- 
tinguished by its larger, more nearly globose flowers, which are 
of a lighter shade of yellow, and its longer-fringed petals, 
which are sparsely hairy to the tip. 

DISTRIBUTION. California: endemic in the Mount Diablo Region, Contra Costa 
ounty. Similar plants from the North Coast Ranges belong to the closely related, 

but 5 C. amabilis. 

FOR NIA. CONTRA COSTA CO.: at spring, 44% mi. from summit, Mt. Di- 
ablo, May 25, 1921, Abrams 8053 (D); among x pines, near farm house, 

branch of Pine Canyon, Mt. Diablo, May 2, 1914, Brandt (UC); north 
г. of Mt. Diablo, May 7, 1862, Brewer 1068 (G, UC); near Mt. Diable, 
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May 26, 1862, Brewer 1163 (UC); Lafayette, April, 1900, Carruth (CA); open 

fields, near the base of Mt. Diablo, April 8, 1931, Constance 173 (РА); locality not 

known, but presumably from near Mt, Diablo, the only place the W. has 

since been found, Nova California," 1833, Douglas (G, Kew ТҮРЕ, ); 

Mt. Diablo, Мау 30, 1914, Eastwood 4442 (CA); Mt. Diablo, May 4, 1923, 

Eastwood 11728 (CA); Mt. Diablo, June, 1903, Elmer 4631 (СА, D, M, NY, Р, 

UC, UO, WS); north slopes, near Pine Canyon, Mt. Diablo, 360 m. alt., May 30, 

1916, Hall 10132 (D, G, P, UC); between Port Costa and Martinez, 18 m. alt., 

June 5, 1928, Hitchcock 14 (P); Marsh Creek Canyon, May 4, 1938, Hoover 

$339 (0); Mt. Diablo, April 28, 1868, Kellogg $ Harford 990 (б, NY); Mt. 

Diablo, May 18, 1913, Manor (CA, Clokey, G, NY); Mt. Diablo, May 15, 1899, 

Purdy (D, G, M, NY, RM, UC, UCLA, UO). 

4. Calochortus amabilis Purdy in Proc. Calif. Acad. Ser. 

III. Bot. 2: 119. 1901 

Calochortus pulchellus var. amabilis Jepson, Fl. W. Mid. 

Calif., p. 113. 1901 

Calochortus pulchellus var. maculosus Watson ex Purdy in 

Zoe 1: р 
Bulb ovoid, with membranaceous coats; stem usually stout, 

erect, 1-3 dm. tall, usually branched, each of the тав 

branches, and the stem, terminated by a pair of large, орро- 

site, lanceolate, attenuate bracts subtending a pair of flower- 

ing pedicels ; basal leaf 2-5 dm. long, 0.5—4 em. broad, tapering 

toward both ends, exceeding the stem; cauline leaves 2 to 4, 

lanceolate to linear, attenuate, 2-20 ст. long, reduced upward ; 

owers deep yellow, often tinged with brown, globose to glo- 

bose-campanulate, nodding on rather slender pedicels; sepals 

equalling to somewhat exceeding the petals, ovate to lanceo- 
late, acute to acuminate, glabrous; petals lanceolate, obtuse, 
clawed, conspicuously fringed with short, thick hairs, inner 
face naked, or sometimes with a few short hairs near the gland; 
gland deeply depressed, bounded above with a narrow, trans- 
verse band of long, slender processes, which are more or less 
coalescent and directed downward, covering the upper portion 
of the claw; anthers oblong, obtuse or acute, shorter than the 
basally dilated filaments; ovary 3-winged, contracted to a 
short style and a perdiatent, trifid stigma; fruit oblong, obtuse 
or acute, 3-winged, nodding; seeds irregular, with dark brown, 
hexagonally reticulate coats. 

This species is closely related to, and has been frequently 
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eonfused with, C. pulchellus, but differs from that species in 

its smaller, deeper yellow flowers and its shorter-fringed, 

nearly naked petals. These characters are remarkably uni- 

form, and, although intermediates occur, these are very rare 

and appear to represent only an occasional extreme plant 

within a perfectly normal population. 

STRIBUTION. California: brushy slopes in the AE Coast Ranges, from 

са County southward to еи апі Магіп соп 

CALIFORNIA. HUMBOLDT CO.: 1 ipa 0 July 11, 1916, 

Abrams 5980 (D, NY); т ̂ ga n. of Redway, May 25, 1934, Armstrong 

(UC); dry bank n n ud E Creek Flat Road, % mi. w. of Dyerville, 

Humboldt Redwood Park, 50 , June 1, 1934, Constance 769 (WS); by 

South Fork of Eel River, s. of 5 June 20, 1899, Dudley (D); Carlotta, 

June, 1915, Hawver (CA); Sylvandale, 8 mi. n. of Garberville May 2, 1931, 

Jussel (CA); Miranda, on South Fork of Eel River, May 16, 1926, Kildale 2004 
(D); Fort Seward, 120 m. alt, May 14, 1914, Tracy 4422 100 MENDOCINO 

co.: Santa Rosa Creek, Ukiah, pie 24, 1864, 5 8829 (CA, F, G, M, 

UC, WS); Willitts, June, 1906, k (CA); U , June 13, 1913, о 

3286 (СА, (боку); Ukiah, E. 19185, SUN 1 55 Potter Valley, fid 

20, 1925, Eastwood 12746 (CA); Lost Creek, May 29, 1937, Eastwood $ Howell 

4388 (CA); open, grassy north slopes, North Coast Ranges, near the Г. of 

Big River, 600 m. alt., June 1, 1919, Hall 10923 (CA, D, F, G, M, NY, P, RM, UC, 

UCLA, UO); near Orrs Hot абади, May 23, 1921, Hoes (CA) ; near Fort Bragg, 

May 25, 1921, Head (CA); Willitts, May 21, ee IT (CA, WS); near Ukiah, 

Purdy (F, G, UC) ; stony slopes, Potter Valley, 3 . alt., May, 1894, Purpus 871 

(UC). GLENN CO.: in brush along Dry Creek, near а April 23, 1926, Ferris 

6465 (D, NY, P). COLUSA co.: . aigre Grade, between Stonyford wid Sites, p 

23, 1926, Ferris 6447 (D). LAKE CO.: near Bartlett Springs, May 6, 1928, ams 

12488 (D); Houghs 8 ay 7, 1928, Abrams 12521 (D); dry brushy hillside, 

e Grove, n. of Cobb Mt., March 31, 1934, Applegate 8875 (D); Lower Lake 

S 3, 1917, Bentley (D); chamise thickets, Mt. Konocti, е 4, 1925, Blankin- 

ship (CA); same 1 May 10, 1929, 8 (M); wer Lake, May 9, 

1902, Bowman (D); п. е, of Middletown, North Coast nh 300 m. alt., 

April 22, 1938, ^ ipe 2138 (O, WS); Dashiells, Mt. Sanhedrin, May 22, 

1925, Eastwood 12789 (CA); in gravel among the chaparral, Coast Range, north 

side of ы ee west of Leesville, 450 m. alt., May 10, 1919, Hele 13131 (CA, 

D, G, Y); moist oak woods near rill- bed, near Lakeport, May 22, 1933, 

шш: a (UO); Jordan Park, Cobb Mt., April 30, sakk Jussel (CA); 

between Cobb Mt. and Adams баши on the Binkley Ranch, June 26, 1933, 

Jussel 191 (CA, UC); 3 mi. е. of Bartlett um ze ‚ 1928, Kildale 4940 

(D); on low hills with open ehaparral, 3.3 m Middletown, April 3, 1926, 

Peirson 6619 (P); foot of Mt. Sanhedrin, ‘Ries, ges Reynolds (CA); 1% 

mi. s. of Lakeport, 450 m. alt., May 19, 1937, Wilson 395 (UC). NAPA CO.: 

St. Helena Grade, May 3, 1928, 1 12208 (D); 4 mi. s. of Middletown, 

May 4, 1928, PORE 12287 (D); hills, 1 mi. n. of Napa Soda Springs, April 26, 

1925, Bacigalupi 1226 (D); Howell Mt., 6 mi. n. e. of Paeifie Union College, on 

road to Aetna Springs, June 2, 1933, Bacigabupt, Ferris $ Wiggins 6667 ( 

- 
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UC); Mt. St. Helena, April 20, 1903, Baker 2622 (G, M, NY, P); Pope Valley 
Grade from Calistoga, June 1, 1909, Brandegee (UC); Calistoga Road, 1 mi. be- 
low Patten’s, March 21, 1926, Howell 1730 (CA); Wooden Valley Grade, 5 mi. 
e. of Napa, April 2, 1931, Howell 6076 (CA); in rich loam among rocks on burn, 
Wooden Valley Grade, west side of Napa "qe 5 mi. n. e. of Napa, 170 m. 
alt., April 2, 1931, Keck 1019 (D, G, M, P, PA); in chaparral, north side of 
Howell Mt., 1 mi. above Pope Valley P. 0, "May 28, 1933, Keck 2330 (D, P); 
rocky hillsides in partial shade, head of Moores Creek, 3-4 mi. e. of Angwin's, 
Howell Mt., 360 m. alt., Мау 15, 1902, Tracy 1480 (P, UC); 2 mi. s. of Hawkins 
Mount lon Camp, May 3, 1928, Wolf 1787 (D). soNOMA co.: Santa Rosa 
Creek Canyon, April 23, 1898, Baker 29 (UC); Stewarts — May, 1899, 
Baker ded. Anderson Valley, April, May, 1866, Bolander 6249 (CA, M, UC, 

8); r Sea View, June, 1901, Carruth (CA); St. сч to Santa Ross, 
April 27, "1907, Chandler 7541 (UC); Trosper's, Cazadero, May 20, 1925, Graff 
(CA, P); Skaggs Springs, June 3, 1915, Hawver (CA, Clokey); between Santa 
Rosa me Agua Caliente, April 22, 1902, Heller $ Brown 5339 (D, Е, G, M, 
NY, PA); Cloverdale, April 25, 1924, Jones (P); mountains west p Calistoga, 
Мар, 1894, Kraus (D); mountains near Franze Valley, May 6, 1895, Kraus 
(D); edge of wooded slope in grassland, near Mark West Springs, Jane 2, 1929, 
Mexia 2393 (RM, UC); Los Guilieos, May, 1893, Michener $ Bioletti (Е, G, 

‚ NY, P, UC, WS); Kenwood, May 14, 1933, Nelson $ Nelson pia (D, 

RM); in oak "udi at edge of valley, Alexander Valley, May 9, 1930, er 

A Parks 605 (D, F, G, M, NY, P, RM, UC, UCLA, UO); Christopher Ranch, 2 

. from Cazadero, 300 m. alt., June 11, 1930, Randall (UC); Cazadero, April 

$5, 1918, Wood (D, М). MARIN co.: Corte Madera, April 28, 1904, Heller 7364 

(D, F, G, M, NY, PA, RM, UC); Corte Madera Ridge, near Tank, May, 1930, 

Jackson (CA). SOLANO co.: Mix (Weldon) Canyon, April 23, 1938, Hoover 

3186 (О) 

Subsection 2. ELEGANTI.”® 

Flowers broadly campanulate, erect or spreading; petals 
usually conspicuously fringed and densely bearded, clawed; 

stems usually scapiform, branched normally in only two spe- 

cies ; fruits elliptic to oblong, 3-winged, nodding. 
he six species and four varieties included under this sub- 

section are morphologically quite uniform and probably closely 
related. Three of the species are very distinct. С. monophyllus 
differs from all other members of the subsection in its yellow 
flowers. In this character and others, it appears to be geneti- 
cally related to С. amabilis and С. pulchellus of the preceding 
subsection. C. apiculatus and C. Lobbii also stand alone, the 
former by reason of its dark, nearly circular gland, and the 

ELEGANTI subseet. nov., floribus late 1 erectis aut patentibus; 
Bes plerumque insigniter fimbriatis dense barbatis unguieulatis; caulibus 

du plerumque seapiformibus, in duobus йл. solis normaliter ramosis; capsulis 
ellipticis vel oblongis 3-alatis cernuis. 
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monophyllus 
Tolmiei 

coeruleus 

coeruleus 

elegans 

var, oreophilus 
elecans 

var. selwayensis 
Lobbii 
apiculatus 

Map 2. Distribution of the species and varieties of the subsection ELEGANTI. 
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latter on the dark, glandular spot near the base of each sepal. 

The remaining three species and four varieties form a com- 

plex, and, while it is believed that the units here recognized 

represent natural entities, the morphological evidence is not 

so convincing as that derived from geographical distribution. 

5. Calochortus monophyllus (Lindley) Lemaire in Fl. des 

Serres et Jardins 5: 430b. 1849; Jepson in Madroño 1: 61. 

1917. 

Cyclobothra monophylla Lindley in Journ. Hort. Soc. Lond. 

4: 81. 1849. 

Cyclobothra elegans var. lutea Bentham, Pl. Hartw. p. 338. 

1857. 

Calochortus Benthami Baker in Journ. Linn. Soe. Lond. Bot. 

14: 304. 1874 

Calochortus nitidus В. cornutus Wood in Proc. Acad. Philad. 
[20]: 169. 1868. 

Calochortus pulchellus var. parviflorus Regel in Gartenflora 
23: 226, f. 802a. 1874. 

Calochortus Benthami var. Wallacei Purdy & Bailey т 

Bailey, Stand. Cyclop. Hort. 2: 633. 1914. 

Calochortus Wallace? Hort. асе. Purdy & Bailey, І. c., as 
synonym. 

Calochortus maculatus Eastwood in Leafl. West. Bot. 1: 133. 
1934. 

Bulb ovoid, with membranaceous coats ; stem low, erect, more 
or less flexuous, usually branched, each branch, and the stem, 
terminated by a pair of opposite, lanceolate to linear, attenu- 
ate bracts subtending a pair of flowering pedicels; basal leaf 
1-3 dm. long, 3-15 mm. broad, tapering toward both ends, 
greatly exceeding the stem; cauline leaves 1 to 3, rarely lack- 
ing, lanceolate to linear, attenuate, reduced; flowers deep yel- 
low, frequently with a dark, reddish brown spot on the claw of 
each petal, erect or spreading on slender pedicels which be- 
come recurved in fruit; sepals equalling or exceeding the 
petals, oblong-lanceolate, acuminate, glabrous; petals oblan- 
ceolate, acute or obtuse, clawed, fringed and densely bearded 
above the gland with short, thick clavate hairs; gland trans- 



1940] 

OWNBEY—MONOGRAPH OF CALOCHORTUS 407 

verse, arched upward, surface depressed, naked, bordered be- 
low with a narrow, deeply fringed membrane, and above with 
a series of short, thick processes, both processes and mem- 

brane-fringe densely short-papillose; anthers lanceolate, 
short-apiculate, equalling the broadly winged filaments in 
length; ovary 3-winged, contracted to a short style and a per- 
sistent, trifid stigma; fruit elliptic, obtuse or acute, 3-winged, 
nodding ; seeds irregular, with dark brown, hexagonally reticu- 
late coats. 

Calochortus monophyllus is placed in the subsection ELE- 
GANTI because of its flower shape and the character of the gland. 
It is distinguished from all other species of this subsection by 
its yellow flowers and characteristic branching. In these and 
other characters, its resemblance to C. amabilis is so striking 
as to suggest genetic relationship, 26 and perhaps it may repre- 
sent an ancestral type through which the subsection puLCHELLI 
has been derived from the subsection ELEGANTI. 

DisTRIBUTION. California: in the yellow pine belt, western foothills of the 
Sierra Nevada, from ip County southward to Tuolumne County 

CALIFORNIA. SHASTA co.: rocky hillside, near Morleys Station, Mer 9, 1896, 
Baker 39 (UC) ; Reed Bood, May 1, 1900, Baker (UC) ; Whitmore, May 11, 1923, 
Bethel. (CA); Montgomery Creek, Jant 27, 1912, eee а (СА); Redding, 
April 24, 1934, Rose (CA, type of C. maculatus Eastwood). TEHAMA co.: 18 
mi. w. of ишн on Susanville Road, Мау 9, 1930, Gillespie 9298 (D); near 
Pine Creek, ‘іп montibus Sacramento,’’ April, 1847, Hartweg 1982 (G, Kew, 
NY); Red Bluff, June, 1917, Wickes (CA). PLUMAS CO.: Salmon Lake, 1919, 
Kelley (CA). BUTTE co.: Little Chico Creek, May, 1883, Austin 14 (P); same 
loeality, April, SEN Austin (M, UC); Little Chieo Ceres, May, 1896, Austin 
25 (NY); Little Chico Butte Eu е: 1897, Bruce 2116 (Р); near Para- 
dise, lower Sierra Nevada, 600 m , April 12, 1915, Clark 213 (CA, D, F, 
о, hs NY, P, RM, UC, UCLA | UO); pé bero 4 Conger (P, RM, UC); 

ine, near B VS South Fork the ather River, 390 m 
+ 22, 1937, Hedges (UC); in the blue Ei 3 pine belt, on grassy banks 
near Butte Creek, Chieo- T ENT Road, 8 mi. from Chico, April 16, 1914, 
Heller 11295 (CA, D, Е, G, NY, UC); Durham, April 10, 1932, Morrison (СА); 
Chico, a 1883, Puy 260 (F, M); poa Purdy (UC); Honcut, April 12, 
1931, Rose (CA); near De Sabla, May 5, 1918, Van T 1739, 1740 M 
SIERRA CO.: Do 2 5 April 15, 1928, Vortriede (CA). А CO.: India 
Valley, May 2, 1934, Applegate 8891 (D); Los Vergils, May. 22, 1981, bos 

? Calochortus Goldyi Watkins ex Purdy & Bailey in Bailey, Stand. m 
Hort. 2: 632. 1914, is said to be possibly a garden hybrid between C. ama 
and C. monophyllus (Benthami). Hybrids between C. monophyllus and C. ius 
occur in nature, but are rare. 
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10578 (CA); Camptonville District, Tahoe National Forest, May, 1931, Smith 

(UC). NEVADA co.: red elay soil, in oak hills, 5 mi. below Grass Valley, pss 

Highway, April 22, 1928, Applegate 5359 (D); rocky soil by Baltie Trail, Jun 

14, 1893, Dudley (D, NY); Nevada City, June 20-22, 1912, April 8, 1918, 

Eastwood (CA); 12 mi. s. of Grass Valley, May 8, 1937, 3 4$ Howell 

4345 (04); „Bear Valley, montium Sacramento,’’ June, 1847, Hartweg 1987 

(G, NY); in red elay soil, in the yellow pine belt, near нк Cei May 25, 

1919, Heller 13204 (CA, D, F, G, M, NY, PA); Rough and Ready, April 13, 

1892, Jepson (UC) ; 5 mi. n. of Colfax, 2 mi. w. of Chieago Park, April 10, 1916, 

Rolph (UC). PLACER CO.: near river, Auburn, April 20, 1919, Bentl D); 

dry soil under Arctostaphylos on Mind east slope, east edge of min qe Sierra 

Nevada foothills, 600 m. alt, April 30, 1938, Constance d^ Morrison 2172 (M, 

, WS); Gold Run, April 26, 1923, poe (СА); Dutch Fiat, April, 1921, 

Patterson (D) ; under pines, Colfax, May 17, 1891, Sonne (M, UC) ; near Auburn, 

1892, Sonne (RM); Towles n May, 1896, Sonne (NY). ELDORADO CO.: 

open forest n. of Camino, April 13, 1924, Benson 19 (D); Camino, 7 mi. above 

Pla web: May 22, 1907, л: (UC); near Kelsey, March 26, 1927, East- 

wood 14197 (CA); hillsides, May 22, 1903, Gross 18 (D); Kelsey, April 21, 1883, 

Jones v Clokey, M, NY, gs т Мау, 1923, King (CA); 10 mi. е. 

of Placerville, Мау 20, 1917, Ramaley 11292 (UC); above Placerville, April 29, 

— Robbins (Р); Рр "His, April 21, 1928, Vortriede (CA). AMADOR 

Agricultural Station, 600 m. alt., April, 1891, Hansen 47 (M); same lo- 

a April, 1893, Hansen 47 (D); Middle Fork, 390 т. alt., April 28, 1893, 

Hansen 47 (P); 20 mi. above Sutter Creek, May 10, 1918, Wood (D). CALA- 

VERAS CO.: Mokelumne Hil, Blaisdell (CA, Clokey, б); Angels Camp, April 11, 

1923, Eastwood 11625 (CA); Murphys, May 17, 1887, Smith (PA); in open yel- 

low Pod forest, near Avery, 1050 m. alt, May 23, 1921, Tracy 5746 (P, UC). 

$ above Italian Bar, Т. 3 N., В. 15 E., 600 m. alt., April 13, 

sni, 3 2089 (UC); Sonora, April 25, 1925, ‘Greek (D); ; in ehaparral beneath 

seattered pines in red elay, Big Oak Flat Road, 6 mi. e. of Groveland, 1140 m. alt., 

May 4, 1928, Keck 412 (D). 

6. Calochortus Tolmiei Hooker & Arnott, Bot. Beechey's 

Voy. p. 398. 1841. 

Calochortus elegans sensu J. D. Hooker in Bot. Mag. Ser. 

III. 28: f. 5976. 1872, not Pursh, 1814. 

Calochortus Maweanus Leichtlin ex Baker in Journ. Linn. 

Soc. Lond. Bot. 14: 305. 1874, as to plate cited. 

Calochortus coeruleus var. Maweanus Jepson, Fl. Calif. 1: 

Calochortus elegans var. Lobbii Baker in Journ. Linn. Soc. 

Lond. Bot. 14: 305. 1874. 

Calochortus glaucus Regel in Gartenflora 24: 260, t. 841, fig. 

1.1 

Cyclanthera caerulea Elwes ex Regel, l. с. 
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Calochortus Purdy Hort. in Gard. Chron. Ser. III. 23: 394, 
fig. 147. 1898 (spelled ‘‘Purdeyi’’); Eastwood in Proc. 
Calif. Acad. Ser. III. Bot. 1: 137, pl. 11, fig. 8. 1898. 

Calochortus Maweanus var. major Hort. ex Purdy & Bailey 
in Bailey & Miller, Cyclop. Am. Hort. 1:.219. 1900; Purdy 
in Proc. Calif. Acad. Ser. III. Bot. 2: 120. 1901. 

Calochortus Maweanus var. roseus Hort. ex Purdy & Bailey, 
l.c.; Purdy, I. с. 121. 

Calochortus Galei Peck in Torreya 28: 54. 1998. 
Bulb ovoid with membranaceous coats; stem simple or more 

frequently with a branch in the axil of the bract-like cauline 
leaf (very rarely the cauline leaf is lacking in depauperate 
specimens), usually slender and somewhat flexuous, 0.5-3 dm. 
tall; basal leaf 1—4 dm. long, 2-30 mm. broad, tapering toward 
both ends, equalling to much exceeding the stem ; inflorescences 
subumbellate, 1-5(—10)-flowered, bracts 2 to several, lanceo- 
late to linear, attenuate, unequal, 1-7 em. long; flowers white or 
cream-colored, or variously tinged with purple or rose, erect or 
spreading on slender pedicels which become stouter and 
strongly deflexed in fruit; sepals shorter than the petals, 
oblong-lanceolate, acute to acuminate, glabrous; petals obo- 
vate, cuneate, acute or obtuse, more or less fringed laterally 
and densely bearded on the inner face above the gland with 
long, slender hairs; gland transverse, arched upward, surface 
naked, depressed, bordered below with a broad, erose to shal- 
lowly fringed membrane, and above with one or more series of 
short, thick processes which occasionally are united at the 
base to form a second membrane, both processes and fringe of 
the lower membrane obscurely papillose; anthers lanceolate, 
acute to apiculate, usually shorter than the basally dilated fila- 
ments; ovary 3-winged, contracted to a short style and a per- 
sistent, trifid stigma; fruit elliptic, acute or obtuse, 3-winged, 
nodding; seeds irregular, with dark brown, hexagonally reticu- 
late coats. 
From the species of the subsection ELEGaNTI which do not 

have yellow flowers, C. Tolmiei is distinguished by its ordinar- 
ily branching stems and inconspicuously fringed petals which 
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are usually bearded to the tip. As here delimited, it is the most 

variable species in the section Еослгосновтоѕ. It varies 

greatly from locality to locality in size, coloration of flowers 

and other characters of minor morphological importance. 

Specimens from a given locality may be very uniform in these 

respects, but be so slightly different from those from another 

locality that they cannot be separated satisfactorily. This con- 

dition is not surprising when one considers the numerous bar- 

riers which must exist within the present extensive range of the 

species, and the probability that many of these local races have 

existed for a long time without appreciable genetic interming- 

ling with the rest of the species. As a whole, however, the 

major morphological characters are fairly uniform, so that the 

treatment of the species as a single, somewhat variable entity 

seems amply justified. 

DisTRIBUTION. In dry, often rocky soil, Seattle, Washington, southward through 

the Willamette and Rogue River valleys of western Oregon, and the North Coast 

Ranges of California, to the Santa Cruz Peninsula; also in the upper Sacramento 

alley. 

ASHINGTON. KING co.: Seattle, June, 1885, Meany (WS); Seattle, June 4, 

pe June, a Piper (WS). 

ON. WASHINGTON co.: moist, open ground, Forest Grove, May 29, 1883, 

Peele bel H (G, UO); Forest Grove, May 16, 1888, sheng (UO); Forest 

Grove, May, 1913, Jones (UC); Forest Grove, May 23, 1891, Kelsey (NY); 

Forest T May 20, 30, 1893, Lloyd (NY); dry Pe Ta near Forest Grove, 

April 1, 1926, Thompson 590 (D, М); same locality, May 5, 1926, Thompson 610a 

(M). CLACKAMAS co.: dry ground, near Estacada, June 11, 192 ompson 

2594 (D). MHILL C0.: summit of Coast Mts., 25 mi. w. of MeMinnville, June 

27, 1893, йн 68 (F); prairie, McMinnville, April 5, 1871, Summers 840 

pica POLK Co.: Баны thicket on hillside, Eola, Мау 14, 1916, Nelson 578 (D). 

MARIO Fairmount Hill, Salem, May 13, 1918, Brasher (D); Silverton, 

June, leer "Howell (PÀ); near байи, June 28, 1893, Howell 572, in part (UC) ; 

open "— Salem, May 15, 1919, Hunt (D); Rosedale, May 10, 1918, Jones (D) ; 

grassy hillside, Salem, April 24, 1915, Nelson 75 (D); gravelly pasture, Salem, 

May 20, 1917, Nelson 1158 (G); grassy thicket on Fairmount Hill, Salem, May 

8, 1921, Nelson 3595 (PA); Salem, May 6, 1910, Peck 1378 (WU); field near 

Stayton, May, 30, 1932, Peck 17002 (WU). LINN co.: dry ground, 4 mi. s. of 

Jefferson, May 20, 1928, Gale 215 n G, M) ; 2% mi. e. of Corvallis, May 25, 1918, 

Lawrence 1580 i LA open, be und, 4 mi. s. of paces, May 27, 1925, Peck 

13719 (F, G, WU, WS), type ава of С. Galei Peck; canyon of Santiam 

River, near рне June 30, 1926, Peck 14530a (WU); stream bank, near Cas- 

cadia, June 3, 1926, Peck men Me. BENTON CO.: roadways, ke plaees, 

Corvallis, May 6, 1922, Epling 5061 (UCLA); Philomath, June 21, , Gale 

(PA); dry slope, 2 mi. п. of Corvallis, May 20, 1928, Gale 212 (D, = РА); 
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10 mi. n. w. of Corvallis, April 30, 1919, * ad. hillside, 2 mi. n. w. 

of Corvallis, 66 m. alt., Мау 18, 1912, Owens (D). Е CO.: grassy south slope, 

Coburg Hills, бойо. п. of Eugene, April 19, 157 Constance (UC); grassy 

slopes, vicinity of Eugene, May 31, 1925, Constance (UC); open fields, Eugene, 

March 14, 1927, Constance (WS); grassy, moist, sunny slopes, Lorane Road, near 

Eugene, May 17, 1931, Henderson 17 (PA); grassy hills, Spencer Creek Dis- 

trict, April 8, 1934, Henderson 16170 (UO); meadows and copses, north base of 

Spencers Butte, May 3, 1934, Seine 16294 (UO); exposed hillsides, Cii 

May 7, 1923, Wynd 1244 (M). poueLas co.: 19.6 mi. w. of Roseburg, on Mars 

field Road, May 13, 1924, Abrams ꝙ Benson 10519 (D); thickets and oak pad 

dry hills about Roseburg, Umpqua Valley, April 13, 1924, Cusick 3882 (WS); 

hillside, 6 mi. s. of Myrtle Creek, April 28, 1928, Gale 45 (D, M, P, PA); sunny 

banks, West Fork of Cow Creek, near bridge, June 6, 1930, Hendersom 12754 

(UO); dry slopes, 4 mi. w. of Dothan P. O., June 20, 1917, Nelson (G); Rose- 

burg, May 13, 1920, McMillen (WU); east foot of Nine-Mile Mt., along West 

Fork Marial Trail, June 20, 1917, Peck 3204 (WU); open woods, near Douglas- 

Josephine Co. Line, on West Fork Marial Trail, June 27, 1917, Peck 3204 (Е); 

open rocky bluffs at Roseburg, April 8, 1934, Thompson 10159 (D, М, NY, 

P, WU); Myrtle Creek, sy 18, 1915, Smith (CA). KLAMATH CO.: near Pine- 

hurst, May, 1936, Bellinger (WU). JACKSON CO.: 1-2 mi. below Siskiyou, May 

9, 1924, Abrams 4 Ead 10221 cb head of Jackson Creek, May 10, 1924, 

Abrams $ Benson 10264 (D); along wooded stream, Carter Creek, north slope of 

the Siskiyou Mts., s. of Ashland, May 30, 1896, Applegate 725a (D); in granite 

soil on dry oak hills, along Neil Creek, near Ashland, 720—840 m. alt., May 17, 

1898, Applegate 2164 (D); yellow pine woods, Jenny Creek, near Pinehurst, 

Cascade Mts., May 11, 1924, Applegate 4052 (D, UC); oak woods, Rogue River, 

near Gold Hill, April 8, 1925, Applegate 4155 (D); yellow pine woods, Jenny 

Creek, about 2 mi. above ara ne Mts., May 26, 1925, Applegate 4306 

(D, UC); along wooded s Keene Creek базу, opposite sawmill, Cas- 

cade Mts., June 9, 1925, 4 pr (D, UC); dry, brushy hillside among 

aks, Jacksonville Creek, above Jacksonville, April 5, 1926, Applegate 4592 

(D, UC); Wimer, March, April, 1889, Hammond (G); Sykes Creek, April 29, 

3 ; ет ; пеа 

hills, 20 mi. е. of Medford, June, 1927, Heckner (PA, WU); open woods and 

sunny slopes, Gold Hill, May 5, 1930, Henderson 12263 (UO); manzanita hills, 

above Normal School, April 22, 1930, Henderson 12458 (UO); north slope of 

Siskiyou Mts., just below summit and Inn, June 13, 1930 Henderson 12679 

(UO); Sunny Creek, n. of Siskiyou Camp, June 13, 1930, Henderson 12786 (UO); 

Woodville, May 1, 1889, Howell (PA); near (aiios, си 1890, Howell 572, 

in part (WS); Siskiyou Summit, 1380 m. alt., June 23, ‚ Kildale $ Gillespie 

8279 (D); dry hillsides, R. R. crossing of Siskiyou Mis, 8. a Ashinnd, 900 m. alt., 

June 9, 1899, Leiberg 4018 (UO); A esp near Ashland, July 12, 1913, 

Peck 1877 (WU); dry slope, 7 mi. s. e. of Ashland, June 19, 1927, Peck 14996 

(WU); sides of Ashland Canyon, Ashland, rom 1908, Rose 8 (D); top of 

Siskiyou Mts., near Siskiyou, May 21, 1924, Sherwood 608 (WU); Ashland, May 

6, 1914, Smith 663 (CA); wooded slopes of Table Rock, near Medford, April 12, 

1934, Thompson 10310 (M, NY, WU). JOSEPHINE CO.: Deer Creek to Kerby, 

May 11, 1924, Abrams Фф fpem 10318 (D); Waldo, May 11, 1924, Abrams 

$ Benson 10362 (D); 4 mi. w. of Grants Pass, on Crescent City Road, May 11, 



[Vor. 27 
412 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

1924, Abrams $ Benson 10396 (D, RM); yellow pine and oak woods, east slope 
of Eight Dollar Mt., near Clear Creek, June 14, 1929, Applegate 5725 (D); yel- 
low pine woods, east slope of Eight Dollar Mt., Illinois River Valley, June 18, 
1932, Applegate 7284 (D); yellow pine woods, Waldo, June 19, 1932, Apple- 
gate 7317 (D); Grants Pass, April 18, 1905, Baker (UC); near Waldo, May 
18, 1936, Bellinger (WU); near Jones Creek, Grants Pass, April 13, 1913, 
Dale (D); meadow, Grants Pass, May, 1887, Drake § Dickson (F); Caves City 
to Waldo, April 12, 1934, Eastwood $ 5 1356 (CA); dry ground, between 
Kerby and Selma, April 28, 1928, Gale 18 (D, M, P, PA); hillside, 1 mi. в. of 
Wolf Creek, April 28, 1928, Gale 43 (D, чч РА); south side of Sexton Mt., April 
30, 1928, Gale 84 (D, M, P, PA); dry hillside, near Waldo, May ei 1928, Gale 
241 (D, M, PA); bushy mte LI Creek, 1871, Hall 525 (F, G, M, NY); 
Grants Pass, May 16, 1910, Heller 10116 (D); yellow pine forest, idi. and about 
prine, at the summit of the rn Mts., 1350 m. alt., June 21, 1922, Heller 

; F, M, NY); moist meadows, Grants Pass; May 7, 1887, Henderson 
(G, UO); Ceanothus and qe. hills, near Grants Pass, March 20, 1926, 

Henderson 5784 (CA, D, M, RM, UO); wet, межд jos -elay flat, base of Eight 
Dollar Mt., near ine, April 14, 1926, Henderson 5988 (D); wet, stieky soil 
amo њар те hills down Deer Creek, 4 mi. га Sema April 11, 1926, Hen- 
derson 9 (CA, D, M, RM, UO); Greenback, e m. alt., July 10, 1905, Kemp 
(NY); sae 450 m. alt., May 18, 1930, Kildale ¢ Poy bs 9599 (D); Waldo 
Junetion, 450 m. alt., May 18, 1930, Kildale 4 pln 9636 (D); dry slope, 3 

W. Merlin, Mareh 24, 1927, Peck 14767 (WU); Eight Dollar Mt., June 
18, 1904, Piper 5089 (G); Grants Pass, April 6, 1912, Prescott (D, F, WU); along 
Rogue River, 5 mi. e. of Grants Pass, May 16, 1924, — 773 (WU); Merlin, 
May 17, 1915, Smith (CA); hills and plains, about Grants Pass, May 3, 1906, 
Sweetser (PA); Kerby, In 20, 1922, Sweetser (UO, WU); serpentine, Page 

7 , 

(М); forested slopes of Mt. Grayback, 1200-1800 m. alt., June 27, 1936, Thomp- 
son 12973 (NY, PA, WS). coos co.: Shell Mound, Ca ape Arago, Sept. 24, 1911, 

Haydon 21 (F, UCLA); county road to Malthouse; June 6, 1911, Hayden 100 
(CA, Е); top of sea-cliff, near Charleston, July 3, 1926, Seullen (UO); camp 
ground at Bandon, June 3, p Thompson 4429 (р, G, eis open bluffs and 
beaehes at Bandon, June 20, 1936, Thompson 12788 (M). Y 00.: hills back 

of Gold Beach, May 16, 1924, Abrams $ Benson 10653 ЖН in serpentine, sum- 

mit, Pistol River to Brookings, May 16, 1924, Ab $ d Benson 10682 (D); 

near summit of Mt. Emily, along the Cheteo River, July 13, 1929, Andrews 11678 
(UO); Illinois River, near eonfluenee with Rogue River at Agness, May 9, 1932, 
Applegate 7106 (D); grassy, sub-sunny hill of Cheteo River, — Moore's, 
May 12, 1929, Hae iii 10184 (PA); hillside, е Beach, Ma ay 24, 1915, Hoyt 
42 (D, NY); along Agness-Port Orford Trail, n. w. of Pes June 23, 
1917, Peck 3203 (WU); meadow, The Heads, = Orfora, June 20, 1919, Peck 
9055 (G, M, NY, WU); Snow Camp, 1200-1275 m. alt., July, 1916, Thompson 

63 (D); Brookings, May, 1915, Thompson 103 (D); summit of Pistol River Mt., 
June 4, 1928, d m (D); on serpentine ridges near Snow Cam t., 
Siskiyou Mts., 1350 m , June 22, 1936, n 12858 D. COUNTY UN- 

CERTAIN: Wa 3 8 (Kew ТҮРЕ); regon,’’ Lobb 257 (Kew, 

type p” С. elegans var. Lobbii Baker); ‘‘ Willamette Valley,’’ cultivated speci- 
men, Purdy (CA, type of C. Purdyi Eastwood). 
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1 SISKIYOU co.: Klamath River at Somesbar, April 14, 1928, Kil- 

dale 4596 (D). DEL NORTE co.: Adams Station, across Smith River, April 26, 

907, 5 115 (CA); Big Flat, 240 m. alt., June 29, 1930, Kildale 9934 

(D); French Hill, 600 m. alt., June 8, 1930, Kildale $ Kildale 9686 (D); open- 

ings among brush, summit of ridge, state line n. of Monumental, at head of Shelley 

Creek, California side, 930 m. alt., June 13, 1936, Parks 4 Tracy 11380 (UC); 

rocky hillsides, Douglas Park, June 5, 1928, Thompson 4525 , M, P). TRINITY 

co.: head of Gray Creek, 1800 m. alt., July 21, P Alexander & Kellogg 

269 (UC); brushy, vem hill, near Weaverville May 24, 1933, Henderson 15445 

(UO); Wildwood, 1140 m. alt., May 15, 1931, Holman (U €); kir to ped E 

22, 1915, Junkens (СА, 9); vel n April 25, ae Junkens (CA); nity 

Center, April 30, 1928, ee 4604 (D); 1 stony slopes and in bus nd 

tions, near Weaverville, 6 . alt., May 15, 1914, Yates 268 (UC). HUMBOLDT 

co.: Trinidad Head, ues Dudley (D; ae open woods, TE and ledges 

on Chalk Mt., near Bridgeville, June 12, 1936, Harris $ Harris 3330 (G); 25 

mi. n. of СОЪ May 2, 1931, Jussel (CA); gravelly river terrace, Willow 

с Flat, 150 m. alt., May 2, 1926, Kildale 1851 (D); Redwood Creek at Berry’s, 

alt., Мау 13, 1927, Kildale 3248 (D); Willow Creek-Salyer Road, along 

Trait Ben 3 mi. n. of Willow Creek, April 27, 1929, Kildale 7451 (D); Snow 

, Ma "i 10, 1931, Brege 10563 (D); on ridges, Laribee Valley, May 25, 

1026. Ро s $ pem 790 (F, UC); Eureka, April 28, 1918, Paulson (D, NY, 

UO); jus а" Ads tfe т Rattan 18 (D, @); Lighthouse, Trinidad, dmi 

3, 1911, Smith 3759 (F, NY); edge of brush, Butler Valley, 150 m. alt., June 1; 

1908, Tracy 2612 (UC); id due Prairie, 750 m. alt., June 8, 1908, Tracy 2624 

(UC); partial shade, Dinsmore's Ranch, in valley o f Van Duzen River, opposite 

Buek Mt., 750 m. alt., June 22, 1913, Tracy 4263 (UC); in sheltered, grassy place, 

sand Дашы w. of Dows Prairie, 15 ш. , May 30, 1917, Tracy 4813 (CA, P, 

UC); along bluff between Р апа Burl near Hydesville, 30-90 m. alt., 

May 11, 1912, Tracy § Babcock 3621 (UC). ASTA CO.: brushy hillside among 

oaks, 4 mi. в. of Baird, near mouth of Pit iver, 3 25, 1928, Applegate 5389 

(D); Old Cow Creek Canyon, April 30, 1900, er (UC); Goose Valley, May 

26, 1894, Baker § Nutting (UC); Redding, yes p 1923, Bethel (CA) ; Mont- 

gomery Creek, April 18, May 6, 1923, Bethel (CA) ; Burney, May 31, 1923, Bethel 

(CA); Pollards Gulch, April 21, 1934, Eastwood $ Howell 1808 (CA); м. of 

Beegum, on old road from hes Bluff to Fortuna, April 23, 1933, Holman (UO); 

near Whiskeytown, dug , 1927, Howell 2310 (CA); Redding, p 4, 1910, 

ril 

Bidwell (G); Forest Ranch, June, 1897, Bruce 2407 (D); mountains, May, 1898, 

"nui px (D, NY, P); Chico, April 10, 1903, Copeland 3023 (F, G, M, P, UC); 

De Sabla, May, 1917, Edwards (D, NY); near Stirling, 1057 m alt., June 7, 

1913, 8 10812 (D); on корын: їп the yellow рше and bak belt, near 

Magalia, May 5, 1918, Heller (CA); in fine gravel, open plaees, yellow pine and 

E ag belt, Stirling, 1056 m. alt., May 18, 1919, Heller 13168 (CA, D, F, 

G, M, NY, PA); in rich soil нч pui roeks, in the yellow pine belt, Ma- 

c pen 29, 1928, Heller 14534 (D, M, NY); Durham, April 17, 1932, Mor- 

n. (CA) ; near De Sabla, May 5, 1918, Vos Eseltine 1738 (G). MENDOCINO co.: 

Beuth Mill Creek Canyon, on the road to Carl Purdy's, near Ukiah, April 28, 
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1918, Abrams 6924 te Ukiah, Armstrong 893 (NY); yellow pine forest, Mt. 
Sanhedrin, 1260 m „ May 29, 1927, Bacigalupi 1528 (D, P); dry MG 
kiah, 1864, — idea (F, б, UC); Long Valley, 1866, Bolander 4712 (F, 

, 

Eastwood 15280 (CA); 10 mi. s. of Cummings, April 10, 1934, Eastwood $ 
Howell 1319 (CA); near Bell Springs, June 21, 1937, I § Howell 4610A 
(CA); sunny hillside, near Coolidge Redwoods, May 26, 1933, Henderson 15432 
(UO); grassy road along ocean bluffs, bres ndn May 25, 1933, Hender 
son 15455 (UO); near Handleys, May, 1903, McMurphy 170 (D, NY); Willits, 
May 21, 1921, Piper (CA); Ukiah, Purdy (F, G, UC); stony дори, Sanhedrin, 
900-1500 ш. alt., May 1894, Purpus 879 (UO); Round Valley, Westerman (UC). 
GLENN co.: in open places in the forest, yellow pine belt, Houghtons Trail, near 
Bennet Spring, on the Newville-Covelo Road, 960 m. alt., June 3, 1915, Heller 
11946 (CA, D, F, G, M, NY). LAKE CO.: 6 mi, up MP. west side of Bartlett 
Mt., May 6, 1928, Abrams 12418 (D); brushy hills, Egan's Raneh, Pine Grove, 
near and n. of Cobb Mt., March 8, nets Applegate 8890 (D); southeast slope of 
Cobb Mt., near ^ Whispering Pines,’ › 840 m. alt., May 1, 1927, Baker 2105a 
(UC); upland pine woods, Siegler Springs, April 29, 1923, Blankinship (CA); 
Dashiells, Mt. Sanhedrin, May 25, 1925, Eastwood 12858 (CA); Elk Mt., 1110 m. 
alt., Мау 17, 1938, Eastwood $ Howell 5698 (СА); 4 mi. up Bartlett Springs Grade, 
May 6, 1928, Wolf 1975 (D). NAPA со.: 4 mi. s. of Middletown, May 4, 1928, Abrams 
12291 (D); Middletown ene near pod = rant Мау 5, 1893, Jepson (UC); 
Calistoga, April, 1922, Wright (CA). MA со.: Coast Road, April 5, 1898, 
Baker 5 (UC); hills back Dillon’s Pun. кий, 1899, Baker (UC); S 
S 1901, Eastwood (G, NY); Bodega Say, April 11, 1902, Heller ꝙ Bro 

„ Е, G, M, NY, P, PA). MARIN co.: Тааный „Же 1920, Kelley 
vend Point Reyes, May, 1906, Eastwood (CA). SAN MATEO Kings Mt., 
May 20, 1902, Abrams 2473 (D, M, NY); new La Honda uds May 15, 1922, 
Bacigalupi (P); Kings Mt., May 10, 1902, Baker 796 (P); wet shaded places, 
above Woodside, Santa Cruz Mts., 240 m. alt., May 3, 1930, Benson 2107 (G); dry 

oods, near рле Creek, June 6, 1895, Dudley (D, P); Kings Mt., April 27, 
1907, "Dud y (D); Kings Mt., Sierra s Ridge, May 18, 1920, Hichborn 
(M); зоры, Mt., April 27, 1907, Randall 225 (D). SANTA CLARA CO.: in chaparral 
on rocky slope, Mt. Umunhum, 1020 m. alt., ay 9, 1920, Davis (D); Uvas Canyon, 
April 18, 1926, Howell 1909 (CA). SANTA CRUZ co.: on road up to Cattermoles, 
Loma Prieta, May 30, 1893, Dudley (D); California biis d Park, June 7, 8, 
1919, Shockley (D). COUNTY UNCERTAIN: cultivated specimen, bulbs from Cali- 
fornia (Leningrad, type of C. glaucus Regel; M, photograph). 

7. Calochortus coeruleus (Kellogg) Watson in Proc. Am. 
Acad. 14. 263. 1879. 

Cyclobothra coerulea Kellogg in Proc. Calif. Acad. 2: 4. 

Calochortus Maweanus Leichtlin ex Baker in Journ. Linn. 
Soc. Lond. Bot. 14: 305. 1874, as to specimen cited (Lobb 
242), 
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Bulb ovoid, with membranaceous coats; stem low, usually 

scapiform, slender, erect or somewhat flexuous; basal leaf 1—2 

dm. long, 2-10 mm. broad, tapering toward both ends, greatly 
exceeding the stem; inflorescence subumbellate, 1-5(-10)- 

owered, bracts 2 to several, lanceolate to linear, acuminate, 
unequal ; flowers bluish, erect or spreading on slender pedicels 
which become strongly deflexed in fruit ; sepals slightly shorter 

than the petals, oblong-lanceolate, acuminate, glabrous; petals 
obovate, acute or obtuse, clawed, inner face smooth, laciniate- 
ciliate and bearded above the gland with long, coarse hairs; 
gland transverse, arched upward, surface naked, slightly de- 
pressed, bordered below with a broad, ascending, erose to shal- 
lowly fringed membrane, and above with a series of short, thick 
processes, both processes and membrane-fringe densely papil- 
lose; anthers large, oblong, acute, usually equally or exceeding 
the TM dilated filaments in length; ovary 3-winged, con- 
tracted to a short style and a persistent, trifid stigma; fruit 
elliptic, acute, nodding; seeds with hexagonally reticulate 
coats. 

Calochortus coeruleus is distinguished from C. elegans, 
which it resembles in size and habit, by its large, oblong 
anthers and more conspicuously ciliate, more densely bearded 
petals, which are not papillose on the inner face. 

DISTRIBUTION. California: in open coniferous укмы Lassen and Tehama 
ee southward in the Sierra Nevada to Amador Cou 

ORNIA. LASSEN СО.: Susanville, July 2, 1892, ex E Brandegee (D 
PLUMAS co.: without exact locality, May, 1876, Hetin (F, б); Forest aides: 
Greenville, June 11, 1927, Eastwood 14456 (CA, P); Nelson Point, 1350 m. alt., 
1955 25, 1912, Hall 9395 ще open hillsides, Massack Creek, 1410 m. alt., May 

261 (D). AMA CO.: in loose soil (leaf mold) among ereep- 
iag shrubs, с of ыл between Mineral and Viola, 3 mi. п. of Mineral, 
July 15, 1938, Ownbey $ Ownbey 1743 (G, Kew, М, О, RM, UC). BUTTE CO.: 
Colby, July, 1896, Austin 74 (M) ; near Stirling, 1056 m. alt., June 7, 1913, Heller 
10812 (D, F, G, M, NY, PA, UC); open opem: i in the yellow pine forest, 
Butte Meadows, June 20, 1928, Heller 14623 (D, M, NY). SIERRA co.: Campton- 
ville Distriet, Tahoe National Forest, May, 1931, E (UO). DA T Bear 
Valley, Bolander g. Kellock’’ [Kellogg] (G); by Baltic Trail Tone 4, 1893, 

(D); Bear 17 n о 1988 (G, NY). PLAC ео, E 
Bolander A Kellogg (G); Ea 1350 m. alt., July, 1898. yet (D); 

Canyon, 1410 m. alt., d Lr Walker 1242 (UC). ELDORADO CO.: бт 

strongs gee 1590 m alt., n. 1895, Hansen 1071 (P, UC). AMADOR co.: 

ms Station, 1500 m. xit , May, ios Hansen 1071 (D, M). COUNTY UNCERTAIN: 

1 1857, Lobb 242 (Kew). 
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7a. Calochortus coeruleus var. nanus (Wood) Ownbey, n. 

com 

Golvehovies elegans var. nanus Wood in Proc. Acad. Philad. 

20]: 1 868. 

Calochortus nanus Piper in Bull. Torr. Bot. Club 33: 537. 

1 

Anthers smaller, lanceolate, short-apiculate; otherwise as in 

the species. 

In the character of the anthers this variety approaches 

C. elegans, but by all other criteria, including geographical 

distribution, it clearly belongs with C. coeruleus. 

DISTRIBUTION. California: in open coniferous woods, vicinity of Mount Shasta, 

southward in the North Coast Ranges to Lake County; infrequent except in the 

Mount Shasta — 

CALIFORNIA. co.: dry wo poi Sisson, May 28, 1895, Applegate 725 

(D, G); Sisson, goes 10, 1896, Baker 97 (UC); MeCloud, May 22, 1923, Bethel 

pong north E of Mt. Shasta, 1500—2700 m. alt., June 11-16, 1897, Brown 

(M, NY); Mt. Bradley, near Shasta Retreat, 1800 m. alt., July 5, 1911, Condit 

(UC); Shasta маа Мау 20, 1923, Eastwood 11856 (CA, NY); Dunsmuir, 

600 m. alt., June, 1903, Hall $ Babcock 4033 (UC); near Sisson, June 15, 1905, 

Heller (CA); in open places in the forest, Metcalf 's res northeast base of Mt. 

Eddy, 1140 m. alt., June 1920, Heller 13386 (D, F, Y); Shasta Springs, 

May, 1920, Herrin (CA); байо п Summit, via Horn Са Trail, 1950 т. alt., 

July 2, 1928, Kildale 5348 (0); Dunsmuir, Мау 12, 1913, Smith 208 (СА); 

Sisson, ан 9, 1914, Smith 713 diens G); mountains w. of Yreka, June, 1866, 

Wood 967 (G TYPE). SHAST n pine woods, Castle Crags, May 30, 1904, 

basil prih (G); Sweetbriar "res, Castella, 1050 m. alt., June 6, 1916, Rosen- 

m (UC). TRINITY CO.: Trinity Summit, June 21-23, 1899, Davy 5744% 

pend Seott Mts., n. ыы Carrville, June 25, 1937, Eastwood 1 Howell 4987 (CA); 

Trinity Summit, Jey —15, 1901, Manning 8 (UC). HUMBOLDT CO.: pem Look- 

out, South Fork Mt., та т. alt., June 7, 1931, Gillespie iosas (D). GLE 

e soil nae nt ig Plaskett Meadows, 8 mi. s. e. of Mendocino x Tuy 12, 

1938, y $ Own 724 (CA, Clokey, D, F, G, Kew, M, NY, О, P, PA, RM, 

UC, 9 75 "UM, D. m WS). LAKE co.: Mt. Hull, 1950 m. alt., July 25, 1913, 

Hall 9558 (UC). 

— 

7b. Calochortus coeruleus var. Westoni (Eastwood) Own- 

bey, n. comb. 

Calochortus Westoni Eastwood in Proc. Calif. Acad. Ser. IV. 

Bot. 20: 136. 1931. 

Petals lanceolate, acute, laciniate-ciliate laterally only; an- 

thers lanceolate, apiculate ; otherwise as in the species. 

This variety is very close morphologically to C. coeruleus 

var. nanus, but apparently may be distinguished by its much 
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narrower, less conspicuously fringed petals. The three plants 
on the type sheet are very uniform in their short scapes and 
numerous (5-7) flowers, but these characters may be expected 
to vary when more material is available. Two statements in the 
original description should be corrected. (1) The number of 
bracts is not ‘‘generally two,’’ but is approximately equal to 
the number of flowering pedicels which they subtend. (2) The 
gland is not ‘‘covered with short crisped hairs,’’ but with 
short, thick processes which are densely beset distally with 
long papillae. 

DISTRIBUTION. California: known only from the type collection. 
CALIFORNIA. KERN CO.: saddle at summit of the Greenhorn Mts., above Shirley 

Meadows, May 20, 1927, Weston 680 (CA TYPE). 

8. Calochortus elegans Pursh, Fl. Am. Sept. 1: 240. 1814. 

Cyclobothra elegans Bentham ex Lindley in Bot. Reg. 20: 

under f. 1662. 1834. 

Calochortus elegans a. minor Hooker, Fl. Bor. Am. 2: 183. 

1839. 

Calochortus elegans В. major Hooker, J. с. 

Bulb ovoid, with membranaceous coats; stem usually scapi— 

form, 5-15 cm. tall, slender and more or less flexuous; basal 

leaf 1-2 dm. long, 2-10 mm. broad, tapering toward both ends, 

usually greatly exceeding the stem; inflorescence subumbel- 

late, 1-2(—7)-flowered, bracts 2 to several, lanceolate to linear, 

acuminate, unequal; flowers greenish white, often with a pur- 

ple crescent on each petal above the gland and a similar blotch 

on each sepal, erect or spreading on slender pedicels which be- 

come strongly deflexed in fruit; sepals shorter than the petals, 
oblong-lanceolate, acute to acuminate, inner face minutely 

papillose and usually glabrous; petals oblanceolate or broader, 

acute or obtuse, clawed, inner face papillose, fringed laterally 

and densely bearded above the gland with long, slender, more 

or less flexuous hairs; gland transverse, arched upward, sur- 

face depressed, naked, bordered below with a narrow, ascend- 

ing, deeply fringed membrane, and above with one or more 

series of short, thick processes, both processes and the fringe 

of the membrane densely papillose; anthers lanceolate, long- 

apiculate, exceeding the basally dilated filaments in length; 
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ovary 3-winged, contracted to a short style and a persistent, 

trifid stigma; fruit elliptic to orbicular, obtuse or acute, 3- 

winged, nodding; seeds irregular, with light brown, hexago- 

nally reticulate coats. 

This species is most closely related to C. coeruleus, with 

which it agrees in size and habit, but from which it is distin- 

guished by its lanceolate, apiculate anthers and its papillose, 

less conspicuously fringed and bearded petals. 

DISTRIBUTION. GE ug hillsides and open eoniferous woods, central Idaho and 

adjacent Washington and Ore 

IDAHO. LATAH CO.: е. "Маз, 1900, Abrams 605 (D, М, NY, UC); Cedar 

Mt., June 6, 1925, Bartlow pots, northeast ridge, Cedar Mt., July 2, 1911, Beattie 

4312 (WS); Moseow Mt., June 1, 1895, Cloud (WS); roky outcrop in Abies- 

Thuja-Pseudotsuga ful. erest of ridge west of Cedar Peak, May 23, 1936, 

Constance, Peters § Dillon 554 (WS); Moscow Mt., July, 1929, Epling (UCLA) ; 

grassy hills, pueris May 30, 1894, Henderson 2483 (RM); Cedar Creek, bes 

Ried (WS); wr plaees near Juliaetta, June 8, 1892, е MacDou, 

Heller 344 (CA, G ‚ NY). NEZ PERCE 00.: near Summit, May 21, 1903, Saber 

(WS); near Lake Waha, Craig Mts., June 25, 1902, Padil (WS); shout Lake 

Waha, 1050-1200 m. alt., -— 3, 4, 1896, Heller 4 Heller 3172 (M, NY, UO); 

dry slopes, near Lake Waha, 700 m. alt., July, 1891, Leiberg (UO); hillsides, 

region of eg о не A, 1892, Sandberg, MacDougal 4 Heller 196 (CA, 

D, F, G, M, NY, P, PA, WS); prairie hillside on foothills of Craig Mts., 1 mi. 

n. w. of pedir Waha, Ме 15, 1938, Sharsmith 8558 (О). IDAHO co.: grassy slopes 

above Sheep Creek, Т. 25 N., В. 2 W., Snake River Canyon, 600 m. alt., May 16, 

1936, Constance, Rollins - Dillon 1602 (D, M, WS); В. 1, T. 25 N., В. 1 W., Nez 

Perce National Forest, 1410 m. alt., July 10, 1922, Deasy 6 (UM); roeky рые оп 

dry, bare ridge, 1 mi. s. е. of pA е of Sheep Creek, Т. 25 N., В. 2 W., Sna 

River Canyon, 660 m. alt., May 16, 1936, Gaines 72 (UC); moist, grassy deme 

the Seven Devils Mts. above the Snake River, Snake River Canyon, and 

diim Sheep Creek, May 16, 1936, Meyer 251 (O); old burn, moist, north slope, 

Three Creeks Saddle, 1260 m. alt., June 13-30, 1937, Packard 273 (W 8); Lolo 

Trail, ridge above Clearwater, Aug. 23, 1880, Watson 418 (0). LEMHI 00.: rocky 

ground along ridge, in medium stand of lodgepole pine, North Fork of Crone 

Creek Trail, 2100 m. alt, June 16, 1936, Blair (O); open hillside, Salmon, 

1500 m. alt., June 27, 1920, Payson 4: Payson 1805 (CA, Clokey, G, M, NY, RM). 

ELMORE CO.: Twin Springs, Мау 17, 1937, Price (О). 

WASHINGTON. WHITMAN co.: i 1 34 mi. w. of Pullman, 600 m. alt., 

, 

meadows, Pullman, July 4, 1896, Elmer 62 (P); meadows, Pullman, June 20, 

1896, Elmer 220 (RM); near Pullman, 1892, Henderson 2483 (G); Pullman, May 

16, 1892, Hull 811 (WS); in dense wooded land, 3 side of Kamiak Butte, 

May 28, 1922, Parber 416 (WS); Pullman, June 10, 1896, Piper (UO); under 

dense brush of Prunus emarginata, Kamiak Butte, А 14, 1938, Sharsmith 3548 

hd ASOTIN Co.: ES woods, 1% mi. w. of Anatone, Nd 15, 1926, Gessell 

(P, WS); open woods, Blue Mts., June 1928, Jones (WS); Wenatchee 

Mager Station, Blue Mts., 1650 m. alt., July 19, 1923, 9 (WS). GARFIELD 
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rth exposure, D Lig prairie, 8 mi. s. of Pomeroy, April 28, 1934, 

M 1490 (WS). COLUMBIA co.: Blue Mts. T. 9 N., В. 40 E., July, 1913, 

Pini (WS); pe Балыр wo Fork of Touchet River May 30, 1925, St. John, 

$ Scheibe 6956 (WS). LLA WALLA co.: Blue Mts, June 10, 1911 

Hii ped hillsides, Waitsburg, e 1897, de B485 (G). 

OREGON. WALLOWA CO.: summit of Пай Snake Divide, 23 mi. above Imnaha, 

July 12, 1933, "bui 17625 (WU); d oods, 28 mi. n. of Enterprise, June 21, 

1934, Peck 18221 (D, NY, WU); ы pow of Mt. Wilson, 1260 m. alt., May 

20, 1897, pri 8106 (M, NV). UNION co.: Kamela, 1260 m. alt., . 1, 1910, 

Heller 10143 (PA). UMATILLA co.: gravelly bottom, in thickets, along the 

Umatilla River, 1 mi. above Bingham Station, 530 m. alt., May 21, 1908, Cusick 

3238 (D, F, G, M, NY, RM, UC, UO, WS); 15 ics n. e. of Pendleton, May 17, 

1923, Sherwood 376 (WU); near Emigrant Springs, near summit of Blue Mts., 

June 14, 1928, Thompson 4725 (D, M). BAKER CO.: dry, shaded soil of Pine Creek, 

May 25, 1898, Cusick 1894 (F, G, M, P, UC, WS). 

8a. onu elegans var. selwayensis (St. John) Own- 

bey, n. comb. 

eem" selwayensis St. John in Proc. Biol. Soc. Wash. 

41: 192. 1928 

Gland shorter, nearly straight, not depressed; petals only 

moderately bearded; otherwise as in the species. 

DISTRIBUTION: Open coniferous forests in the Bitterroot Mountains of west- 

ern 8 8 and 2 n Idaho 

MONTANA. SANDERS CO.: without exaet loeality, May, 1938, Hecht (Beal). 

MISSOULA CO.: near pem Creek, upper Lolo Valley, June, 1916, Kirkwood (UM); 

in woods on flats, Lolo Е about 15 mi. from Lolo, July 9, 1921, Kirkwood 

91 (O 1054 (M); Lolo Divide, June 28, 1937, Rose (O). RAVAL co.: in pine 

woods, Lake Como, 1440 m. alt., June 19, 1906, Blankinship 792 (F, M, P, RM, 

UC, UM). 

IDAHO. SHOSHONE CO.: Bearskull Mt., St. e e aie Forest, July, 1929, 

Epling (UCLA); near Stevens Peak, 1980 , Aug. 4, 1895, Leiberg 1467 

(M, NY, UO). BENEWAH CO.: Santa, Jur en a (UCL A); along St. 

Maries River, 990 m. alt., June 27, 1895, зе 1087 (G, М, NY, UO). DAHO 

co.: moist, shady ines Б Paradise Creek, T. 32 N., В. 14 E., 1200 m. alt., 

June 29, n Baker (WS TYPE) ; same lo emt pio 24 1928, Baker (G, WS); 

near guum . O., Lolo ы: Bitterroot Mts., July 21, 1902, Piper 4104 (WS). 

OT DETERMINED: in the Palouse country and about Lake Coeur d’Alene, 

15 1055 1899, Aiton (D, Е, М, N 

8b. Calochortus elegans var. po Ownbey, n. var.?? 

Membrane below the gland erose to shallowly fringed; hairs 

of petal usually more sparse, shorter and thicker; petals more 

conspicuously fringed; otherwise as in the species. 

27 Calochortus elegans var. oreophilus var. nov., membrana subter glandulam 

erosa vel anguste fimbriata; pilis petali E a E brevioribus crass- 

ioribus; petalis insignius fribriating aliter similis specie 
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DISTRIBUTION. On grassy slopes or in open coniferous forests, Cascade Moun- 
tains from eastern Douglas County, Oregon, southward to the California Line, 
and in the mountains of western Siskiyou Med Califor 

OREGON. DOUGLAS CO.: openings in fir woo etw | Her shberger Mt. and 
Rabbit Ears, Rogue River Watershed, July 13, 1949, руну 602? (0); lodge- 
pole pine woods, beyond Diamond Lake, towards Windigo Pass, 1500 т. alt., 
July 9, 1929, Henderson 12881 (PA, UO); Diamond Lake, June 21, 1931, Howell 
6880 (CA); dry, grassy slope about Diamond Lake, July 13, 1936, Peck 19273 
(WU). KLAMATH co.: open ground in moss, side of Mt. Scott, 1350 m. alt., July 
22, 1899, Barber 36 (G); dry, grassy soil, Longs Prairie, June 26, 1931, Boone 329 
(UO); dry, wooded slope, west side of Four-Mile Lake, July 2, 1931, Pob 18543 
(WU); Red Blanket Creek, ecl Lake Park, July 2, 1928, Wynd 2089 (UO). 
JACKSON CO.: dry, open, rocky summit, west side of Abbott Butte, on boundary 
line between Jackson and zung pene 1650 m. alt., June 29, 1898, iiem 
2582 (D); dry yellow pine woods, near summit of Littl e peo apin Mt., Jenny 
Creek т Caseade Mts., Мау 25, 1925, Applegate 4298 (D, UC); dry, grassy 
slopes, near Abbott Butte, 2000 m. alt., July 6, 1899, Leiberg 4238 (UO); 
summit of м. Ashland, July 15, 1913, Peck 1879 (WU); open ground, summit 
of Cascade Mts., along Ashland-Klamath Falls Road, July 4, 1920, Peck 9251 
(D, G, M, NY, PA, WU); dry woods, 1 mi. w. of Pinehurst, June 19, 1927, Peck 
15019 Hd. 

CAL NIA. SISK со.: Humbug Mt., May 1, 1910, Butler 1260 (UC); 
8 Creek, ra 5, 1910, Butler 1608 (UC); Marble Mt., 2400 m. alt., 

June, 1901, Chandler 1646 (D, M, NY, UC); summit, Siskiyou Mts., June 16, 
1894, Howell 296 (G, UO); loose, m t rocky soil, open slopes, 2½ mi. n. w. 

of Dry Lake Lookout, summit of Siskiyou Mts., July 19, 1938, Ownbey $ Ownbey 

1748 (CA, Clokey, D, Е, d, Kew, М TYPE, МУ, O, P, PA, RM, UC, UCLA, UM, 
UO, US, WS). 

9. Calochortus Lobbii Purdy in Proc. Calif. Acad. Ser. III. 

Bot. 2: 122. 1901, excl. syn. 

Calochortus subalpinus Piper in Contrib. U. S. Nat. Herb. 

11 [Fl. Wash.]: 195. 1906; Bull. Torr. Bot. Club 33: 538. 

1906. 

Bulb ovoid, with membranaceous coats; stem usually seapi- 
form, 0.5-3 dm. tall, erect or flexuous; basal leaf 1-3 dm. long, 
2-15 mm. broad, tapering toward both ends, usually equalling 
or exceeding the stem; inflorescence subumbellate, 1—5(-7)- 
flowered, bracts 2 to several, lanceolate to linear, acuminate, 
unequal, 1-5 cm. long; flowers yellowish white, sometimes 
lavender-tinged, frequently with a narrow purple crescent on 
each petal above the gland, and usually with a purple, glandu- 
lar spot near the base of each sepal, erect or spreading on 
rather slender pedicels which become stouter and strongly 
deflexed in fruit; sepals shorter than the petals, oblong-lanceo- 
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late, acute to acuminate, inner face minutely papillose, gla- 

brous; petals broadly obovate, cuneate, obtuse or acute, inner 

ace densely papillose, fringed laterally and moderately 

bearded nearly to the apex above the gland with long, slender 

hairs; gland transverse, arched upward, more or less deeply 

depressed, bordered below with a narrow, ascending, deeply 

fringed membrane, and above with a narrow, merely crenate 

membrane, invested toward the upper portion of the enclosed 

surface with rather long, slender processes, both processes 

and fringe of the lower membrane densely long-papillose ; an- 

thers lanceolate, long-apiculate, usually longer than the basally 

dilated filaments; ovary 3-winged, contracted to a short style 

and a persistent, trifid stigma; fruit elliptic, usually acute, 3- 

winged, nodding; seeds irregular, with pale yellow, hexago- 

nally reticulate coats, and terminal, netted crests. 

Calochortus Lobbii is not closely related to any other species 

of the section EvcarocnonTus. In size and habit, it somewhat 

approaches C. apiculatus, but the characters of the gland and 

the glandular spots on the sepals distinguish it from this and 

all other species. 

DISTRIBUTION. In loose, voleanie soils, southern Washington from the vicinity 

of Mount Adams and Mount St. Helens, southward in the Cascade Mountains to 

the region of the Three Bn in central Ore 

WASHINGTON. YAKIMA CO.: Klickitat River, ds 24, 1899, Flett 1124 (WS); 

andy soil, Signal Peak, S. 25, T. 9 N., R. 13 E., 1200 m. alt., July 3, 1932, 

Heidenreich 188 (WS); ed pia of Mt. 4 ms, Aug. 8, 1882, Henderso 

; Mt. Adams, 1883, Henderson (G); North Fork of Tieton River, july 

d 1911, Hinman a: Mt. ideit Aug. 9, 1894, Lloyd (NY); керд soil 

on mountain ve a Mt. Paddo eei d June, Aug., 1883, Suksdorf (F, - 

dry alpine meadows of Mt. Adams, 1500 alt., July 30, 1934, Thompson жу 

(М, NY); moist soil of mountain W. ag Surprise Lake, near Goat Rocks, 

2, T. 11 N., R. 11 E., east slope of Cascade Mts., 2220 m. alt., Aug. 21, 1936, 

Wilcoxon 80 (WS). KLICKITAT co.: near Trout Lake, base of Mt. Adams, July 

0, 1879, Henderson (UO); loose de soil in open Pinus ponderosa forest, 

along к about 2 mi. п. of Glenwood, June 18, 1938, Meyer 1496 (WS); open 

pine woods, Trout Lake, June, 115 pee s 347 (WS); loose, voleanie soil, Falcon 

KA NI со.: 

1914 (WS); open, park-like sin Observation Peak Trail, 1050 m. alt, Kien- 

holz (UO); Ice Cave, near Trout Lake, Aug. 5, 1894, Lloyd (NY); high moun- 

tains, но 11, 1886, Suksdorf 55 

ORE HOOD RIVER co.: Cloud Cap Inn, Mt. Hood, 1800 m. alt., July 25- 

28, 15215 Abrams 9386 (D, P, RM); Mt. Hood, 1950 m. alt., Aug. 26, 1899, 
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Barber 230 (G); rich meadows, south side of Mt. Hood, 1800 m. alt., July 3, 1926, 

English (WS); Mt. Hood A ылды June, 1920, Hawver (CA); alpine glades, Mt. 
n ^ 

Howell § Howell (UO); Mt. Hood, Aug. 5, 1881, Howell (F, G, PA), type col- 

leetion of C. subalpinus Piper; Mt. Hood, Aug., 1889, Howell (UO); Mt. Hood, 

1500 m. alt., July 31, 1897, Jones (P); Mt. Hood, Aug., 1898, Savage, Cameron 

cker ( 
Thompson 3318 (D); Bluegrass Ridge, Mt. Hood, 1500-1650 m. alt., July 22, 

23, е Thompson 5063 (D, б, М, PA); Cloud -—- se Hood, Summer, — 

Van Dyke (CA); Mt. Hood, € b: 1866, Wood 1576 (G). CLACKAMAS CO. 

south kim of Mt. Hood, 2100 m. ‚Зав 9, 1931, eii 7271 (CA); ned 

slopes and banks, above sicilia RAS south slope of Mt. Hood, 1800 m. 

Roek, May 3 P 

Thompson 3397 (D, WU); Mt. Lowe, July, 1918, Wash (UO). wasco co.: Barlow 

Road, near Mt. Hood, July 24, 1894, Lloyd (NY); dry hillside, near Maier itn 

Mt. Hood, 1050 m. alt., July 23, 1928, кау nad 5011 (D). MARION Jeffer 

Park, Aug. 9, 1933, Leach (WU); top of House Mt., May 31, — Peck uD 

(WU); dry slope, 4 mi. s. e. of Breitenbush, Pook 16228 (WU); dry slope, 2 mi. 

s. of Breitenbush Lake, pes 10, 1935, Peck 18780 (WU); very dry south ues 

Jefferson Park, S. 11, T. 10 S., R. 8 E., Mt. Jefferson Primitive Area, Aug. 

1936, Peters 197 (WS); Mt. Jefferson, Aug, 1897, Purdy 9 ТҮРЕ COLLEC- 

TION. JEFFERSON CO.: loose soil, open e-larch forest, 1 mi.s. of Camp Sher- 

man, near the source of the Metolius River, uly 29, 1938, y ans $ Own- 

bey n (CA, Clokey, D, F, G, Kew, M, NY, О, P, PA, RM, UC, UCLA, UM, 

UO, WS); dry talus slope about Harvey Lake, Aug. 13, 1935, Peck 18837 

м 18837a (WS). LANE co.: summit of Horse Pasture Mt., June 16, 1934, 

Andrews 436 (UO); McKenzie Pass, dein Trail, 2 mi. from Frog Camp, 

July 1, 17, 1934, Andrews (UO); rocky ridges above Е Lake, western side 

of the балоні Summit, near McKenzie sages gt , 1924, 3 C); 

sunny, loose soil, McKenzie Pass, July 28, . on (UO); dry, open, 

loose soil, MeKenzie Pass, July 28, 1935, enero 17581 hese south seed of 

Jaekass "ed Bohemia Mt., 1650 m. alt, Aug. 1927, Henderson $ Patter- 

son 14226 (PA, UO); very loose soil, borders of Sd ni and edge of peat 

woods, 54% mi. у. of McKenzie Pass, July 27, 1938, Ownbey & мрзи. Е" d 

Clokey, D, F, G, Kew, M, NY, O, P, PA, RM, UC, UCLA, UM, UO, WS, ); 

summit of Cascade Mts., along McKenzie Pass 1700 m. alt., July 11, =й Peck 

3200 (WU); summit of Horse Pasture Mt., 10 mi. s. of McKenzie Bridge, 2000 

m. alt., July 1, 1914, Peck 3201 (G, WU); dry ground along McKenzie Pass, 

w. of summit of Caseade Mts., Aug. 7, 1920, Peck 9807 (D, G, M, A, 

WU); Castle Bock, near Three € June 10, 1903, puteo (UO). DESCHUTES 

co.: Island Meadows, 3 m of Elk Lake, June 27, 1934, Andrews (UO); 

headwaters of рака River, pa 16, 1897, Coville $ яая 550 (D). 

10. Calochortus apiculatus Baker in Journ. Linn. Soe. Lond. 

1874. Bot. 14: 305. 

Bulb ovoid, with membranaceous coats; stem usually scapi- 
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form, 1-3 dm. tall, usually stout and erect; basal leaf 1-3 dm. 

long, 5-15 mm. broad, tapering toward both ends, usually 

shorter than the stem; inflorescence subumbellate, 1-5- 

flowered, bracts 2 to several, lanceolate to linear, acuminate, 

unequal, 1-5 em. long; flowers yellowish white, sometimes 

pencilled with purple, erect or spreading on rather stout ped- 

icels which become strongly deflexed in fruit; sepals shorter 

than the petals, oblong-lanceolate, acute to acuminate, inner 

face minutely papillose below, glabrous; petals obovate to ob- 

lanceolate, acute or obtuse, clawed, inner face densely papil- 

lose, fringed laterally and moderately bearded on the lower 

half above the claw with slender, more or less flexuous hairs; 

gland small, depressed, nearly circular in outline, bordered be- 

low with a dark-colored, deeply fringed membrane, which may 

be lacking, surface covered with short, thick processes, uni- 

formly scattered or aggregated at the upper margin; anthers 

lanceolate, long-apiculate, equalling or exceeding the basally 

dilated filaments in length; ovary 3-winged, contracted to a 

short style and a persistent, trifid stigma; fruit elliptic, acute, 

3-winged, nodding; seeds irregular, with light brown, hexag- 

onally reticulate coats. 

Calochortus apiculatus is easily separated from all other 

species of the subsection ELEGANT! by its small, nearly circular, 

dark-colored gland. 

DISTRIBUTION. Dry, rocky slopes in open, coniferous woods, southwestern Al- 

berta and adjacent northwestern Montana, westward to British Columbia and north- 

eastern Washington 

ALBERTA. Waterton Lake, July 28, 1895, Масоит 13813 (@, NY); Crows Nest 

Pass, Lat. 49° 30’, Aug., 1897, Macoun 25049 (NY). 

BRITISH ene Mountain sides, woods, Creston, Kootenay Co., July 12, 1917, 

Anderson (W 

sey GLACIER CO.: Grinnell Lake, Glacier Park, July 13, 1923, Hollis 4 

Hollis 5724 (M, UCLA); moist woods near Cutbank Creek, Glacier National Park, 

July 15, 1934, Jones 5489 (UC); on open rocky slopes, trail to Grinnell Glacier, 

Glacier National Park, July 28, 1928, Peirson 8093 (UC); Blackfeet Indian Res- 

ervation, Aug., Sept., 1909, Thompson (NY); hills, Midvale, June 16—18, 1903, 

л 104 (D, Е, NY, RM); Two Medicine Lake, Gla г National Park, July 

, 1930, Mos Dyke (CA); Lake St. Marys, Glacier National Park, And 8, 1930, 

Van D е (CA). FLATHEAD co.: Olney, July 12, 1937, Bachert 11 (UM); White- 

fish, Pii 8, 1937, Bachert 613 (UM) ; Whi tefish Flat, July 9, 1937, a pilala 24 

(UM); Big Fork, July 14, 1908, Butler 925, 926 (NY); MacDougal, July 3, 1908, 
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Butler 992 (NY); MacDougal Peak, July 30, 1908, Butler 3029 (NY); Мае- 

Dougal Peak, vicinity of Flathead Lake, July 31, 1908, Clemens (D, F, M); 

Kalispell, 900 m. alt., June 8, 1937, Harding 873 (UM); alpine meadow, on ridge 

directly п. of Hidden Lake, бшш National Park, 2400 m. alt., July 26, 1933, 

Hitchcock 1900 (P, UM); — MacDougal Peak, Flathead pgs 1950 m. alt., 

July 30, 1908, Jones 9213 (P, UM); Daphnia Lake, Big Fork, 870 m. alt., Sus 

18, 1908, Jones 9214 (P); Аа Peak, Flathead Jag 1200 m. alt., July 

30, 1908, Jones 9215 (Р); Big Fork, June 15, 1904, Jones (б, UC); Elk Mt., near 

Kalispell, Blackfeet National Forest, Krukoff (NY); Red Meadow Creek, North 

Fork of Flathead River, June 15, 1928, Lemmon (UM); Big Fork, 1000 m. alt., 

July 9, 1901, MacDougal 584 (NY, UM); MacDougal Peak, 1700 m. alt., Aug. 

2-10, 1901, MacDougal 839 (NY, UM); open woods, Snyder Creek, Glaeier Na- 

tional Park, June 18, 1926, St. bae y (WS); slopes of Kootenai Mts., Big 

ork, Aug. 11, 1901, Umbach or , PA); Glacier Basin, below Sperry 

Glacier, 1800-1950 m. alt., Aug. 5, 1901, 2 1058 (NY); Columbia Falls, 

Creek, 1050 m. alt., July 11, 1937, Yuneker $ Yuneker 6797 (Е). LEWIS AND 

CLARK СО.: ede de near К of Blackfoot ao ч шу 14, 1883, Canby 

325 (G); woodlands, along Clear Creek, July 13, 1881, Canby 325 (PA); Priests 

ass, Helena, July, м, ba wis padi North Fork of Sun River, Aug. 1887, 

Williams 635 (F, ry r grise pee cipe being east shore of 

Flathead Lake, Jin 15 p yd 7 Reed, 26264A В (G, M, О); Flat- 

head Lake, 1050 m. alt., June 14, 1937, Fluto "d (UM); 1 Bay, June, 1913, 

Kirkwood (Clokey). POWELL Pinewood, Aug., 1902, Burns 89 (RM). MIS- 

SOULA CO.: mountain woods, "Missoula, "Tu, 1923, Burtness (Clokey); Rattle- 

snake Creek, July, 1916, Hughes (UM); Bos, 1200 m. alt., July 13, 1909, Jones 

(P); open woods, benehes, Grant Creek, near Missoula, July 4, 1922, Kirkwood 

1053 (M, UM); Johnston Gulch, mer June 14, 1925, Maclay (UM); Rattle- 

snake Creek, n. of Missoula, May 22, 1935, Rose 169 (O, UM); Rattlesnake Creek, 

п. of Missoula, June 15, 1937, ^ 484 (O); Sunset, 1901, Scheuber 256 (NY); 

Granite Canyon, near Missoula, Aug. 5, 1881, Watson 420 (б). LINCOLN 00.: 

hieme ‘une, Zeigler Mt., T. 33 N., R. 28 W., 1620 m. alt., July 8, 1928, Snow 

(WS). OT DETERMINED: near Teddy, Lewis and Clark Forest, July 7, 

1937, Kramer 19 (UM); woods, Sin-yale-a-min Lake, 1000 m. alt., June 18, 1901, 

MacDougal 303 (NY, UM). 

IDAHO. BONNER CO.: hillside, Hope, May 18, 1914, Dunkle 426 (ВМ); in woods 

along trail, 2 mi. below Priest River Experiment Station Lookout, July 19, 1928, 

Ellison (UCLA); open places, pend Priest River Experiment Station, 750 

alt., July, 1923, Epling 5725 (Е, M, UCLA); Hope, July, 1929, Epling (UCLA); 

near "siii end of Priest Lake, 600 m. kg July 26, 1900, Монд 151 (NY); 

Priest ре Aug., 1901, Piper 8777 (WS); near Coolin, Aug. 10, 1923, Piper 

( . SHOSHONE CO.: in limestone talus on open southwest бле of Grizzly 

Peak, п. pn Coeur d'Alene River, Coeur d'Alene National Forest, S. 3, T. N., 

R. 3 E., July 3, 1938, 3 3592 (G, М, О). KOOTENAI CO.: in eps мией, 

Coeur а Alene, June 12, 1909, Johnson 147 (RM); dry ground, south end of 

Lake Pend Oreille, 610 m. alt., June, 1889, Leiberg (M, UO); ridges s. from 

Wiessners Peak, region of Coeur d’Alene Mts., 2000 m. alt., July 26, 1895, Leiberg 

1870 (RM, UO); sand plain, Coeur d'Alene, June 17, 1927, St. John 8264 (WS); 
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rich woods, near Farmi 1 AP Lake Coeur d'Alene, July 2, 1892, Sand- 

berg, MacDougal $ Heller 532 (CA, D, G, NY, PA, UC); 1% mi. n. of Hayden 

Lake, May 29, "1026; Smith (o. COUNTY NOT DETERMINED: near log chute from 

Fox Creek into Big Creek, Kaniksu Forest, June 16, 1928, Ellison (UCLA) ; Roman 

Nose Mt., Pend Oreille а July, 1929, died (UCL. 

WASHING TON. STEVENS CO.: Biglow Gulch, July 3, 1993, Large 46 (D, WS). 

SPOKANE CO.: Liberty ГА, June 8, 1919, ко. (WS); Spokane, Reed (WS). 

STATE Мот DETERMINED. Hills, Pend Oreille and Kootenay rivers, June, 1861, 

Lyall (G, Kew ТҮРЕ; G, NY, PA, WS, photographs of type). 

Subsection 3. морт.?8 

Flowers campanulate, erect or spreading; petals obovate, 

cuneate, not fringed, glabrous or nearly so; stems scapiform 

or leafy, branched in one species; fruits elliptic, 3-winged, usu- 

ally nodding. 

The four species included under this subsection fall into two 

natural groups. The first of these includes C. umbellatus and 

C. untflorus, which are distinguished by their non-scapiform 

stems and pocket-like glands. The second group is character- 

ized by scapiform stems and straight or arched glands. Here 

are placed C. minimus and C. nudus. The latter is of interest 

in that it is the only species in the first three subsections of 

EUCALOCHORTUs that normally has erect capsules. 

11. Calochortus umbellatus Wood in Proc. Acad. Philad. 
[20]: 168. 1868 

Calochortus collinus Lemmon in Erythea 3: 49. 1895. 

Bulb ovoid, with membranaceous coats; stem low, usually 

2-branched, each of the branches subumbellately 2—6-flowered, 

very rarely bulbiferous; basal leaf 2-4 dm. long, 5-15 mm. 
broad, tapering toward both ends, much exceeding the inflo- 
rescence; cauline leaf one (rarely two), linear, attenuate; 
bracts 2 to several, linear, attenuate, unequal; flowers white 
or pale lilae, often with a purple spot on each petal near the 
gland and a similar spot near the base of each sepal, erect or 
spreading on slender pedicels which become strongly recurved 
in fruit; sepals shorter than the petals, elliptic-lanceolate, 
acuminate, glabrous; petals broadly obovate, cuneate, rounded 

* NUDI subsect. nov., floribus campanulatis erectis aut patentibus; petalis ob- 
ovatis 8 non fimbriat atis glabris aut subglabris; caulibus seapiformibus aut 
foliatis, in una specie ramosis; capsulis ellipticis 3-alatis plerumque cernuis. 
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О C, umbellatus 
© С, uniflorus 
А С. minimus 
хс 
Ас 

„ minimus x nudus 

udus 

Map 3. Distribution of the species and hybrids of the subseetion NUDI. 

and erose above, not ciliate, inner face with a few slender hairs 
near the gland, otherwise naked or nearly so; gland convex 
basally, truncate above, covered with a broad, алет mem- 
brane which is fringed at its upper margin, bordered above 
with a row of short processes, the enclosed surface naked ; an- 
thers oblong, obtuse or acute, shorter than the basally dilated 
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filaments; ovary 3-winged, contracted to a short style and a 

persistent, trifid stigma; fruit oblong, obtuse, 3-winged, nod- 

ding ; seeds irregular, with dark brown, hexagonally reticulate 

coats. 

Calochortus umbellatus is closely allied to C. uniflorus, but 

is easily distinguished from that species by its smaller, more 

numerous flowers, taller, branched stem, shorter pedicels and 

almost complete lack of bulblets. Their habitats are also very 

distinct; С. umbellatus is found on hillsides, whereas C. uni- 

florus prefers low, wet meadow lands. 

DisTRIBUTION. California: Coast Ranges from Lake Meo to Santa Clara 

County, 5 ыр оп the hills about San Fran ay. 

CALIFORNIA. LA ountain, near Kelseyville, post 1901, Bowman 

(D). MARIN co.: Eu Trail l5 mi. e. of Rattlesnake Camp, Mt. Tamalpais, 

April 29, 1922, Abrams 8082 (D); 1% mi. below Western Peak, Mt. Tamalpais 

480 m. alt., Bacigalupi (D); between Mill Valley and Redwood Canyon, April, 

1904, Hab (UC) ; Mt. Tamalpais, Feb. 26, 1900, Chandler 482 (UC); Mt. 

amalpais, Feb. 22, 1901, Chandler 750 (UC); road to Muir Woods, Mill E 

April 8, 1913, Condit (UC); Big Carson ek June 7, 1925, Eastwood 1298 

(CA); in ehaparral, Mt. Tamalpais, April 20, 1917, Grant 927 (D, NY); id 

line Trail, April 5, 1925, Howell 905 (CA); di acd tm 28, x Mason 

170 on ridges above Muir Woods, April, 1926, в, Е УР, 

UC); Eastwood Place, Mt. Tamalpais, Мау 6, = ufa PM CONTRA 

COSTA CO.: Walnut Creek, s. of Camp 69, May 1, 1862, Brewer 1035 (UC); San 

Pablo Hills, March 24, 1900, Hall Жик. hills е. of St. Mary’s College, May 14, 

1933, Howell 11261 (CA). near Lake E April, 1891, Bio 

letti (Kew, UC); Oakland EO. pei en (D, G, NY); near Maintain 

ned е nb. 3, 1890, Cannon (CA); Oakland A March, 1900, Car- 

h (CA); h of Long Canyon, e. of Oakland, May 9, 1891, Chesnut $ Drew 

UO ; under pe and in open, dne end of Redwood Ridge, March 4, 1932, 

Constance 333 (UC); Laundry Farm n (G); Laundry abis. April, 1894, 

Eastwood (UC); Grizzly Peak, Be eir May 10, 1907, Eastwood (CA); Berke- 

ley, April 15, 1895, Jepson (D, M); on open, grassy p Claremont Canyon, 

in hills back ^ 1 April 3, Hee Johnston (P); Berkeley, March 14, 1914, 

Jones 46 (G); Laundry Far i Mareh 14, 1917, Kelley (CA); Oakland E 

April, 1878, Kellogg (D); at Thompson's, San Antonio Creek, April 18, 186 

Kellogg § Harford 1003, ve part (CA, G); near Lake Chabot, May 

rill (P); Berkeley, eae 4, 1892, майна $ Biolettt 2121 (NT. UC); Oak- 

land, de dy (F, G); „Эне 1 Purdy (UC); Oakland Hills, Purdy (UC, 

type of C. collinus а ; North Berkeley, April 27, 1914, Shuquist qs 

` 

SAN MATEO CO.: Pe June 17, 1893, Davy 795 (UC). SANTA CLARA 

steep hill- «н pM hes Isabella a northern base of Mt. Hamilton, pw 

alt., h 30, b Зати "de (WS); pi of chaparral, western 3 

Bone of qu Branch h Creek, heast end of . Day Ridge, Mt. Hamilt 

Range, 720 m. alt., May 4, us puse > 3026 o 



[Vor. 27 

428 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

12. Calochortus uniflorus Hooker & Arnott, Bot. Beechey’s 

Voy. р. 398, f. 94. 1841; J. D. Hooker in Bot. Mag. Ser. ПІ. 25: 

t. 5804, 1869. 

Cyclobothra uniflora Kunth, Enum. Pl. 4: 669. 1843. 

Calochortus lilacimus Kellogg in Proc. Calif. Acad. 2: 5. 

1863. 

Bulb ovoid, with membranaceous coats; stem very short, 

barely reaching above the surface of the ground, usually not 
branched, bulbiferous in the axils of the cauline leaves, sub- 

umbellately 1-5-flowered; basal leaf 1—4 dm. long, 5-20 mm. 

broad, tapering toward both ends, much exceeding the inflo- 

rescence; cauline leaves 1 to 3, linear, attenuate, reduced up- 
ward; bracts 2 to several, linear, attenuate, unequal; flowers 
lilac, often with a purple spot on each petal about the gland, 
erect on very long pedicels which usually become character- 
istically recurved in fruit; sepals shorter than the petals, ellip- 

tic-lanceolate, acuminate, glabrous; petals broadly obovate, 
cuneate, rounded and erose-denticulate above, occasionally 
with a few inconspicuous hairs on the lateral margins and usu- 
ally with a few hairs in the vicinity of the gland, otherwise 
naked or nearly so; gland convex basally, truncate above, 
covered with a broad, ascending membrane which is fringed 
at its upper margin, bordered above with a row of slender 
processes, the enclosed surface naked; anthers oblong, obtuse 
or acute, shorter than the basally dilated filaments; ovary 3- 
winged, contracted to a short style and a persistent, trifid 
stigma; fruit oblong, obtuse, narrowly 3-winged, usually nod- 
ding; seeds irregular, with dark brown, hexagonally reticulate 
coats. 

This species is easily distinguished by its bulbiferous habit, 
short stem and long pedicels. 

DISTRIBUTION. In low meadow lands, southwestern Oregon and southward to 
Monterey County, California. 

OREGON. LANE co.: swale banks, moist, sunny roadsides, about 7 mi. n. w. of 
Eugene, April 16, 1934, Henderson 16224 (UO, WU); meadow, 6 mi. n. w. of 
Eugene, April 16, 1934, Rose 34206 (CA). DOUGLAS co.: Canyonville, April, 
1881, Howell (Е, PA). JACKSON со.: Queens Branch, near Wimer, May 17, 1892, 
Hammond 390 (M, NY, UO); Woodville, May 16, 1890, Howell (PA). JOSEPHINE 
CO.: dry ground, 4 mi. s. of Waldo, May 19, 1928, Gale 247 (D, M) ; moist meadows, 
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Merlin, May 7, 1887, Henderson 1378 (G, 1 grassy borders of wet meadows, 

Grants Pass, May 10, 1887, Henderson (UO); Grants Pass, May 27, 1887, Hen- 

derson (UO); wet, a i Med flat, base of Eight Dollar Mt., near Selma, 

April 14, 1926, Hender. 988 (CA, D, M, RM, UO); moist, c 

granite, New Hope d pos 8, 1930, Henderson 12785 (UO); © ee 

May 21, 1884, Howell (G); in wet meadows, Grants Pass, May, 1884, Howell 295 

(UO); Grants Pass, May 12, 1885, Howell 1396 (M, NY, UC, UO); meadow, 

near Waldo Junction, May 18, 1930, Kildale $ Kildale 9591 (D); Grants Pass, 

che 10, 1904, Piper 6282 (G); pasture, Grants Pass, Мау 4, 1912, Prescott (F, G, 

WU); moist, ee an Grants Pass, May 3, 1906, еди (РА). 

CALIFORNIA. TRINIT Preacher Meadow, June 25, 1937, Eastwood 4 

Howell pu (CA) ; Carrillo, Reynolds (CA). MENDOCINO co.: Ukiah, 1866, 

Bolander 4666 (F, M); swamps, Long Valley, 1866, Bolander 4710 (G, UC); 

Sherwood Маг une 17, 1899, Dudley (D); 6 mi. s. of Point Arena, May 31, 

1937, Eastwood $ Howell 4483 (CA, NY); Ukiah, May 8, 1869, Kellogg (D); 

Ukiah, Da 1881, Purdy (G); Ukiah, Purdy (F, G, UC); Round Valley, 1898, 

Westerman (UC). LAKE co.: wet places, Siegler Springs, April 29, 1923, 

1 (CA); low woods, 1 8 ie April 30, 1929, Blankinship (M) ; 

ms Springs, May 18, 1938, Е d § Howell 5764 (CA); Piner’s pas- 

жөн ux of Kelseyville, April тй 9 5 Irwin 64 (UC); pog April 

, Jusse 

CA); Four-Mile Grade, open meadow near Mendocino ая E 1 * 5, 

1933, Lodge 379 (UC); 2 mi. n. of Middletown, May 4, 1928, Wolf 1897 (D). 

МАРА СО.: damp adobe meadow opposite Myrtledale Geyser, 1% mi. n. of Calistoga, 

Mareh 27, 28, 5 „ 1249 (D, G, NY, P); meadows, Calistoga, April 

19, 1903, Baker 1979 (CA, F, G, M, NY, P, RM, UC); Calistoga Geyser, April 

23, 1927, ex С pus 2202a (D); Calistoga, June 5, 1915, Eastwood 4632 

E Calistoga, May 2, 1918, Eastwood 6879 (CA, Clokey); " Calistoga, April 

1892, Greene (UC); Myrtledale Hot Springs, near Calistoga, March 27, 1926, 

EA 757 (CA); St. Helena, то 1, 1921, Hunt (CA); salt marsh, near Calis 

toga, May 2, 1893, Jepson (UC); Conn Valley, Jepson 6254 (G); in alkaline 

field, geysers just n. w. of Calistoga, 110 m. alt., April 4, 1931, Keck 1097 (D, 

n „PA, UC). SONOMA co.: between Stewarts Point and Sea View, April 

5, 1898, вис (UC); Sonoma Valley, near Santa Rosa p ril, pes Baker (UC); 

8080 weed (UO); eadow, Mark West, 1864, Brewer 3960 (UC); Santa 

Rosa, April 24, 1921, rae 10336 (CA). MARIN со.: Lake 21 May 

115 1918, зи (СА); spine April 28, 1918, Grinnell (D). SANTA CRUZ 

co.: Soquel Point, April 27, 1902, Thompson (D каф SAN BENITO CO.: Ато 

April 6, 1915, Hastwood 4186 (CA). MONTEREY Monterey, 1889, ex ме 

Abbott (CA, NY); pine woods near Cypress Pu Mun. May 22, 1860—62, 

Brewer 656 (G); woods, Monterey, May 12, 1901, ex herb. Congdon (D); lo- 

eality uncertain, but presumably near Monterey, California, Douglas (G, 

NY), TYPE к grassy meadows, April 14, 1894, Dudley (0); pine woods, 

Pacific Grove, May 16, 1903, Heller 6729 (D, F, G, NY, P, PA, RM, UC, UO); 

Monterey, March, 15 Kellogg § Harford 1008, in part (M, NY); vicinity of 

reservoir, Pacific Grove, July 6, 1906, McGregor 50 (D); Monterey, 1850, Parry 

pet baek of Pebble Beach Lodge, 17-Mile 3 March 28, 1910, Randall 

D); in field, off road to Point Lobos, April 17, 1910, Randall (D); near 

ae Beach, 17-Mile Drive, April 30, 1910, Randall n? (D). 
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13. Calochortus minimus Ownbey, п. sp.?? 

Calochortus elegans var. subclavatus Baker in Proc. Linn. 

Soe. Lond. Bot. 14: 305. 1874 

Bulb ovoid, with membranaceous coats; stem scapiform, 

low, usually reaching only to the surface of the ground, sub- 

umbellately 1-3(—10)-flowered ; basal leaf 1-2 dm. long, 3-10 
mm. broad, usually greatly exceeding the inflorescence ; bracts 
usually 2, opposite, lanceolate, acuminate, unequal, 1-2(—6) cm. 
long; flowers small, white, erect or spreading on slender ped- 
icels which become strongly deflexed in fruit; sepals shorter 

than the petals, lanceolate, acuminate, glabrous; petals obo- 

vate, cuneate, usually acute, erose-denticulate above, not cili- 
ate, naked or with a few slender hairs near the gland; gland 
transverse, straight, surface naked, not depressed, bordered 
below with a broad, ascending, laciniate or fringed membrane, 
the margin of which is minutely papillose; anthers ваг 
oblong, acute, about equalling the basally dilated filaments in 
length; ovary 3-winged, contracted to a short style and a per- 
sistent, trifid stigma; fruit elliptic, obtuse, 3-winged, nodding ; 
seeds irregular, with hexagonally reticulate coats. 

Specimens of С. minimus were included under С. nudus by 
Watson, but the original description of that species was drawn 
from specimens collected in Plumas County by Mrs. R. M. 
Austin. Purdy interpreted the plant here described as 
C. nudus, and proposed the name C. shastensis for the more 
northern species. This interpretation has been followed by 

*Calochortus minimus sp. nov., bulbo ovoideo membranaceo-tunicato; caule 
seapiformi оче li pones perveniente tantum usque ad summam terram, su 
umbellate 1-3(—10)-floro; folio basali 1-2 dm. longo, 3-10 mm. lato, areas 
inflorescentiam E. "on rante; braeteis plerumque 2, oppos ositis In 
aeuminatis inaequalibus, 1—2 2(-6) em. longis; floribus parvis albis erectis aut 
patentibus in pedicellis seniii et fructu insigniter deflectentibus ; ion petalis 
brevioribus lane eolatis acuminatis glabris; petalis obovatis cuneatis plerumque 

sc 

papillosus est; antheris lineari-oblongis aeutis filamentis basilariter dilatatis sub- 
aequilongis; ovario 3-alato, stylo brevi, stigmate persistente trifido; capsula elliptica 
obtusa 3-alata cernua; seminibus irregularibus testis hexagono-reticulatis. 
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later writers, apparently without consulting either Watson’s 

specimens or his original description. 

C. minimus is the smallest of the Calochorti. It is very uni- 
form throughout the range here given, but northward it has 
hybridized with C. nudus to such an extent that it can be said to 
occur there only as minimus-like individuals. Since C. nudus 
is its dominant element, this hybrid population is included 
under that species, where it is more fully discussed. 

DISTRIBUTION. California: in open coniferous woods, eastern Eldorado County, 
southward in the Sierra Nevada to Tulare County. 

CALIFORNIA. ELDORADO CO.: Grass Lake, near me Tahoe, July 17, 1904, Baker 
(UC); Lake Lueille, Glen Alpine Region, July 25, 1906, Eastwood 1027 (CA); 
Fallen Leaf, trail via Lake of Woods to eC Valley, July 10, 1920, Ehlers 
882 ); near Forni, Pyramid Peak, 2190 m. alt, Aug. 1, 2, 1903, Hall $ 
Chandler 4754 (UC); near Velma Lakes, on trail to Eagle Lake, Lake Tahoe 
Region, June 28, 1925, Howell 1238 (CA); Velma Lakes, Lake Tahoe Region, 
July 22, 1928, Jussel (CA); very damp soil, in the woods near Grass Lake, near 
Glen Alpine Spring, July 19, 1909, Lathrop (D); Wrights Lake, July 7, 1935, 
Lillard (P); Grass Lake, Aug. 8, 1909, McGregor 6 (D, NY); Desolation Valley, 

Trail m. m ug. 

alt., July 23, 1907, Pendleton § Reed 1028 (UC); Grass Lake E Glen Alpine, 
2100 m. alt., July 23, 1907, Pendleton ꝙ Reed 1073 (UC); G y s vieinity 
of Lake Tahoe, 1860-2700 m. alt., July 6-21, 1901, 9 en 4 Dobie (UC); 
Lake of the Woods, 5 near KF shore, 2430 m. alt., July 15, 1018, aes 

58 (G). CALAVERAS CO.: Big Trees, June, p deed: (NY); Calaveras, 

Aug., 1883, Meehan (PA); Big Trees, May 15, 1887, Smith (PA); near Dunbar 
5 May 21, 1923, Steinbeck (CA); in орев yellow pine forest, near Avery, 

1140 m. alt. ‚М 23, 1921, Tracy 5763 (UC). TUOLUMNE со.: Peach Growers 

Bacigalupi 1448 (D ТУРЕ, NY, P); Heteh-Hetehy Valley, June, 1900, Bioletti 

(UC); North Fork Griswold Creek, near Grizzly qu ра Stanislaus National 

Forest, June 1, 1934, Quick 1264 (CA); Cow Creek, 1890 alt., June 10, 1937, 

Quick 1804 (CA); Sequoia, det el Saunders (CA); in wet meadow, Tioga 

Road, near Dark Hole, 2310 m , Aug. 23, pi pe 881 (C); marshy 

meadow near Aspen Мер Tioga pue 1920 m. alt., Aug. 24, 1916, Smiley 908 

(б) euge Recreation Area, Stanislaus безше I parah m. alt., June 

8, July 29, 1934, Wiggin ns 6794 (D). MARIPOSA CO.: near Stoneman Orchard, 

а «Ану 1200-1350 m. alt., June 19, 1911, Abrams 4389 (D, б, NY, P); 

Glaeier Point, Yosemite Valley, Taly, 1902, Camp (D); Fatman Mt., May 13, 

1894, ex herb. Congdon Shek Big Tree Grove, June 15, qe. Dudley Ф), back 

of Glacier Point, Yosem Vedi Gray (G); low ground, mite Valley, 1230 

m. alt., June 7, 1911, ES 887 Aa moist, ae place, dini a Fall "Tra il, 

Wawona Valley, 1650 т. alt., 1% , 1923, Howell 27 (CA); near Glacier Point, 

1 Valley, June 30, £m edy 3002 (CA); near Yosemite Valley, 

1875, Muir 813 (M, PA); a Curry, Yosemite Valley, May 23, 1915, Stone 
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(PA); Mariposa Big Trees, Yosemite National Park, June 13, 1894, Tompkins 

(D). MADERA со.: Shut Eye Pass, Sierra National Forest, 1950 m. alt., July 15, 

1912, Abrams 4941 (D); moist granitie sand, under Pinus and Populus, edge of 

North Fork of Willow Creek at Lower Soquel Meadows, near Kelty Meadows, 

above Sugar Pine, Sierra Nevada, 1500 m. alt., June 20, 1938, Constance 2373 

(О); Mt. Raymond, pe^ of re Creek, be 13, 1901, Dudley (D). FRESNO CO.: 

Pine Ridge, 1650 m. alt., June 15-25, 1900, Hall 4 Chandler 177 (D, M, NY, 

PA, UO); Balanced чид Trail, General Grant National Park, July 4, 1927, 

Jussel (CA). TULARE co.: Sequoia National Park, 1920 m. alt., June 29, 1929, 

Anderson (UCLA); near Mineral King, Sierra Nevada, Aug. 3, 1891, Coville 4 

Funston 1447 (б); Hockett Meadows, July 14, 1904, Gerten 4219 (CA, F, 

M, NY, P, UC); granite slopes of Mt. Silliman, 3000 m. alt., July 5, 1928, Derby 

(CA) ; Wale of Camp Alta, region of Tule-Little Kern LS 2700-3000 m. 

alt., July 31, 1895, "a 993 (D); north ravine, Mt. Sill , 3320 m. alt., 

Тау 29, 1896, Dudley 7 (D); granitic soil, trail s. of Сайна. Cabin, vieinity 

of Homers Nose, — j^ Sequoia National Forest, 2700 m. alt., July 13, 1897, 

Dudley 1814 (D); in grass beneath pines, Hockett Meadows, 2550 m. alt., Au 

5, 1904, Hall $ Baboook 5641 (UC); Kaweah River Basin, June 30, 1901, Hevea 

40 (UC); near Wielan Creek, Sequoia putat Park, June 29, 1931, Larson 

(СА); open woods, Middle Tule River, 2100—2400 m. alt., June, 1896, Purpus 1786 

(UC). COUNTY UNCERTAIN: California, 1857, Lobb 243 (Kew). 

14. Calochortus nudus Watson in Proc. Am. Acad. 14: 263. 

1879, exel. syn. 

Calochortus shastensis Purdy in Proc. Calif. Acad. Ser. III. 

Bot. 2: 125. 1901. 

Calochortus nudus var. shastensis Jepson, Fl. Calif. 1: 501. 

1921 

Bulb ovoid, with membranaceous coats; stem erect, scapi- 

form, 5-15 ет. tall, subumbellately 1—3(—-6)-flowered; basal 

leaf 1-2 dm. long, 5-15 mm. broad, tapering toward both ends, 

usually much exceeded by the inflorescence; bracts usually 2, 

opposite, lanceolate, acuminate, unequal, 1-2(-5) ст. long; 

flowers erect, white to pale lavender; sepals shorter than the 

petals, lanceolate, acuminate, glabrous; petals broadly obo- 

vate, cuneate, rounded and erose-denticulate above, not ciliate, 

naked or occasionally with a few slender, flexuous hairs near 

the gland; gland transverse, straight or arched upward, sur- 

face naked, not depressed, bordered below with a broad, 

ascending, fringed membrane, the fringe minutely papillose; 

anthers linear-oblong, obtuse or acute, about equalling the 

basally dilated filaments in length; ovary 3-winged, contracted 

to a short style and a persistent, trifid stigma; fruit elliptic, 
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acute at both ends, 3-winged, erect; seeds irregular, with light 
brown, hexagonally reticulate coats. 

The above description was drawn from a considerable series 
of specimens from the vicinity of Mount Shasta, where the spe- 
cies is remarkably uniform. The specimens on which Watson 
based his original description were collected in Plumas County 
and are essentially the same. The name, C. nudus, however, 
has been generally associated with the preceding species, an 
interpretation which could be justified only by disregarding 
Watson’s description and applying the name to the Yosemite 
specimen which he cites first, but does not describe. 

In the vicinity of Mount Shasta, C. nudus is uniform, but 
south of the Pit River it occurs in pure stand with decreasing 
frequency as one passes southward. In eastern Eldorado 
County and southward, only the closely related C. minimus 
occurs. Between the two geographically, there is a bewildering 
assortment of plants showing independent recombination of 
the various morphological characters which separate these two 
species. Such a population can be explained only as the result 
of long-continued hybridization and probably repeated back- 
crossing, particularly with C. nudus. Pure C. minimus does not 
seem to occur within the area, so the entire population is here 
referred to C. nudus. It should be pointed out, however, that 
occasional specimens are so close to C. minimus that they can 
be distinguished only by geographical criteria. 
From the evidence at hand, it appears that at one time these 

species were separated by a geographical barrier which al- 
lowed evolution to proceed in different directions on either 
side. As a result there was developed a robust northern race, 
with larger flowers, rounded petals, taller stems, proportion- 
ately shorter and broader basal leaves, and erect fruits which 
are acute at both ends. It is fortunate that this race has per- 
sisted in a nearly pure state in the Mount Shasta Region, and 
at numerous stations in the northern Sierra Nevada. 

The southern race is smaller in all respects, the petals acute, 
the stems very short, the basal leaves greatly exceeding the in- 
florescences, the fruits obtuse and nodding on slender, strongly 
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deflexed pedicels. This race now occupies the southern Sierra 

Nevada, from eastern Eldorado County southward to Tulare 

County, in a practically pure condition. The combinations of 

morphological criteria which separate the southern from the 

northern race are certainly of specific value. It is only when 

the intervening population is considered that there is any pos- 

sibility of another interpretation. 

Today the barrier which once separated these two species 

has disappeared, and they have come together again. Since 

they were presumably derived from the same stock, the hybrids 

are fertile and interbreed both among themselves and with 

both parent species. The result should be a population possess- 

ing the characters of both parents, but in different combina- 

tions. This is exactly what we find. It is impossible to separate 

such a population completely into two, or even a dozen, cate- 

gories, yet the morphological differences between C. nudus and 

C. minimus do not permit their inclusion within a single spe- 

cies. Even if such an assignment were possible, it would be un- 

desirable, as it would obscure their probable genetic relation- 

ships. 

It is of interest to note that this hybrid population occupies 

almost the identical geographical region, as does the cytolog- 

ically demonstrated amphidiploid Penstemon neotericus Keck. 

Furthermore, the distributions of the parent species are, in 

both cases, strikingly similar. 

DISTRIBUTION. California: in low meadows and in the coniferous woods about 

their margins, vicinity of Mount Shasta southward to western Eldorado County. 

CALIFORNIA, SISKIYOU СО.: South Fork of Salmon River, 1000 о т. alt., July 16, 

1911, Alexander $ Kellogg 249 н. Tamarack Road, near 8 of Mt. 

Shasta, July 9, 1898, Baker 354 (UC); near Kentuck’s, Tamarack Road, Baker 

439 (UC); near Sisson, 1065 m. alt., fune 1-10, 1897, Brown 334 (M, NY); 

Shasta, June 17, 1895, Cannon (CA); MeCloud, July 15, уш, Condit (UC); 

near беса, June 19, 1893, Dudley (D); upper — 755 r, Aug. 26, 1899, 

pond ied, meadow, foot of Mt. Eddy, Aug. 4, 1905, y (D); MeCloud, 

July 15, 1912, Eastwood 1109 (CA, Clokey, G, NY); Ca Sg d July 24, 1921, 

ini 10791 (CA); n. of Sisson to near Upton, Mt. Shasta, 1050 m. alt., 

June, 1903, Hall § Babcock E. (UC); in opan; swampy places in the forest, 

Mt. Eddy, 1350 m. alt., July 15, 1915, Heller 12100 (CA, D, F, б, M, NY, РА); 
South Fork of и River, near Big Flat, 1500 ш. alt. ir 23, 1937, Howell 

18366 (СА); . Shasta, 1800 m. alt., Jes 1 , 1914, panen (CA); mountains 

about the ене of the Sacramento River, 2250 m. alt., Aug. 20, 1881, Pringle 
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82 (F, G); Sisson, Mt. Shasta, July 15, 1902, Setchell $ Dobie (UC). TRINITY 

co.: Pine Creek, Salmon Mts., 1500 m. alt., July, 1909, Hall 8684 (UC). SHASTA 

co.: Burney, June 14, 1923, Bethel (CA); shore of Summit Lake, Lassen Vol- 

canic National Park, July 15, 1934, Bonar (UC); Lassen Peak, 1800 m. alt., July 

, 1897, Jones (P); Lassen National Park, near Prospect Peak, Summer, 1932, 

Krancer (CA)*; moist soil in open spaces in woods, 1000-Lake Basin, s. of Burney, 

1920 m. alt., July 12, 1932, Peirson 10130 ae 1 reg Mt. Lassen Na- 

Dyke (CA). MA Co.: Dry Lake, n. of 

111 15 1800 m. alt., July 13, 1911, Eggleston pom (d NYJ; near Mineral, 

J 6, 1935, Foley $ кайне (UCLA); Park’s Ranch, Mill Creek Canyon, 

ar “л трап, 1500—2100 т. , July 1, 2, 1903, Hall $ Babcock 4321, 4351 

(06); ; open bine woods, Dry PAN 7m of Miner on Viola Road, July 16, 

1938, Ownbey $ Ownbey 1744 (G, Kew, M, O, UC); Morgan Spring, June 25, 

1912, Wilder (UC). PLUMAS co.: moist ground near stream, Warner Valley, bow 

Drakesbad, Mt. Lassen Region, June 20, 1929, Applegate 5762 (D); yellow pine 

woods, between Kelley's Camp and Drakesbad, Warner Valley, Mt. Lassen Re- 

gion, June 21, 1929, Applegate 5795 (D); without ite сан, Мау, 1876, 

Austin (К, G TYPE); without exact Spend May, 1877, Austin (G, M); Pratt- 

ville, July * 1892, ex herb. Brandegee (D)* ; Quincy, June 22, 28, 1920, Clem 

(CA)*; Prattville, July 7, 1902, DN (G, NY)*; Prattville, HE Do 

Coombs (C ; west end of Hawkins Valley, S. 10, T 7 0 

m. alt., June 12, 1934, Embree 99 (UC); in moist, grassy places, in granite in 

the yellow pine belt, near the summit of Soapstone Él Sierra TIS 12 mi. 

w. of Bucks, July 7, 1915, Heller 12066 (СА, D, F, G, NY)*; Drakesbad, 

Mt. Lassen Nationa! Forest, June 17-30, 1928, Hollis ite ы July, 

1920, Kelley (СА); Mohawk Valley, May 27, 1889, Lemmon (M, NY, P, UC)*; 

Si A dr 

and under pines, below Humboldt Summit, on road between Jonesville and Lake 

У: 0, E PA, RM, UC, UCLA, UM, UO, US, WS). BUTTE 00: у, 

= 1896, Austin 22 (М, UC)*; Dye Place, June, 1897, Bruce (D); Dye Place, 

2400 т. alts May, June, 1898, Bruce 2405 (NY, P); in low, open woods, Jones- 

ville, 1550 m. alt., July 21, 1929, Copeland 353 (CA, D, F, G, M, NY, P, * 

; ‚ UO)*; Seoteh John Meadows, 1200—1800 m. alt., July 11, 1920, 

Copeland 69 (D); in damp woods, Jonesville, 1500 m. alt., June 9, 1 5 Cope- 

land 1518 (D, Р); shaded Ge of meadow, dr 1500 m. alt., July 4 b 

Copeland (O); dry hillsides, near Bald Hill, m. alt., July 8, 1900, Le iber 

5066 (UO); mountains 9 75 Durham, meli я eat Мейо: (СА). SIERR 

co.: ‘‘Sierra Nevada,’’ , Lemmon 267 (D, F, M)*; Camptonville District, 

Tahoe National Рогов, ы 1931, Smith (UC).* NEVADA co.: Bear Valley, 

Hartweg 1986 (G, NY).* PLACER 1% mi. w. of Black Mt., S. 4, T. 16 N., 

R. E., 1740 m. alt., May 28, 755 pb рне 870 (UC)*; Emigrant Gap, June 

28, 1882, Jones 3300 (СА, Clokey, Р, P)*; Cisco, June, 1870, Kellogg 

D)* ; Cisco, July 6, 1923, E ( dat p 1780 m alt., June 26, 1 

Walker 1317 (UC).* ELDORADO CO.: near Sportsman’s Hall, 12 mi. um; er 

* Collections showing characters of both C. minimus and C. nudus are indicated 

by an asterisk (*) 
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ville, May 23, 1907, Brandegee (UC)*; under pines, 10 mi. e. of Placerville, 
May 20, 1917, Ramaley 11290 (UC).* 

Subsection 4. nrripr.*! 

Flowers campanulate, erect or spreading; petals obovate, 
cuneate, or in one species triangular-lanceolate and clawed, 
usually inconspicuously fringed and sparingly bearded above 
the gland; stems erect, usually with a single, reduced, cauline 
leaf, rarely branched; fruits 3-winged, erect in all but one 
species. 

The seven species included under this subsection, although 
somewhat diverse, appear to represent a very natural alliance. 
All are so distinct that there is rarely any difficulty in assign- 
ing the correct name to a given specimen. С. longebarbatus is 
distinguished from all other members of this group by its short 
lower internode and bulbiferous habit; C. nitidus, by the red- 
dish purple blotch in the middle of each petal; C. Greenei, by 
its lunate, deeply depressed gland; C. Howellii, by its branched 
gland processes; C. Lyallii, by its triangular-lanceolate, 
fringed and clawed petals; C. persistens, by its nodding cap- 
sule and persistent perianth segments. The only species of 
this subsection which cannot be distinguished from all other 
members on the basis of a single morphological character is 
C. Douglasianus. It is remarkable in that it combines certain 
of the distinctive characters of C. longebarbatus and C. nitidus. 
This and other evidence for its probable origin by hybridiza- 
tion between these two species are discussed elsewhere. 

15. Calochortus longebarbatus Watson in Proc. Am. Acad. 
17: 381. 1882. 

Bulb ovoid, with membranaceous coats; stem erect, 1-3 dm. 
tall, bulbiferous in the axil of the narrow, nearly basal, cauline 
leaf, subumbellately 1—3-flowered; basal leaf 2-3 dm. long, 5- 
10 mm. broad, tapering gradually toward both ends, usually 
shorter than the inflorescence; braets usually two, opposite, 

? NITIDI subseet. nov., floribus campanulatis erectis aut patentibus; petalis 
obovatis euneatis, in una specie triangulari-lanceolatis et unguiculatis, plerumque 
inconspieue fimbriatis supra glandulam parce barbatis; caulibus erectis plerumque 
folio eaulino unieo redueto, raro ramosis; capsulis 3-alatis, in omnibus speeiebus 
praeter unam ereetis, 
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narrowly lanceolate, long-acuminate, 2—6 ст. long, unequal; 

flowers lavender-pink, with a deep, purplish red spot on each 

petal just above the gland, drying purple, erect on rather slen- 

longebarbatus 

Douglasianus 
nitidus 

persistens 
i, > П ES 

Map 4. Distribution of the species of the subsection NITIDI. 

der pedicels ; sepals shorter than the petals, ovate to lanceolate, 

acuminate, glabrous; petals broadly obovate, cuneate, obtuse 

and rounded or acute at the apex, with a few scattered, very 
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long, flexuous hairs on the inner face above the gland; gland 

transversely oblong, surface naked, slightly depressed, bor- 
dered below with a broad, deeply fringed membrane, and above 
with a band of short, thick processes, both processes and 
fringe of membrane beset with numerous papillae; anthers ob- 
tuse to short-apiculate, about one-half as long as the basally 
dilated filaments ; ovary 3-winged, contracted to a short style 
and a persistent, trifid stigma ; fruit elliptic to nearly orbicular, 
3-winged, erect; seeds irregular, with light brown, hexago- 
nally reticulate coats. 

Calochortus longebarbatus is distinguished from all other 
species of the subsection хтттр by its short lower internode and 
its bulbiferous habit. The only other species of the section 
EvcaLocuonmTus which is consistently bulbiferous is C. uni- 
florus, but in that species the whole stem is very short, the 
flowering pedicels greatly elongated and the capsule usually 
nodding. 

DISTRIBUTION. Infrequent in low, grassy meadows, southeastern ое 
west to the vien quin Mountains, and southward to Shasta County, Californ 
Was TON. WHITMAN CO.: border of a wet meadow near Oakesdale, July 14, 

1916, ада $856 (СА, D, С, M, NY, PA, UC, WS). YAKIMA 00.: race Re- 
gion, June, 1882, Boden (M, UO); sandy ой, Smith Spring, S. 1, T. 8 N., 
R. 15 E., 900 m. alt., July 6, 1932, Heidenreich 186 (WS). KLICKITAT CO.: zu 
itat 8 July 17, 1899, Flett 1123 (WS); wet places, Klickitat Prairie, July, 

owell 12577 PA); Goldendale, June, 1881, Howell (NY, PA, UO); 
Klickitat, June, 1881, Howell 560 (D, F, G, UO); low, grassy grounds, Falcon 
Valley, July 2, Aug., 1881, Suksdorf (F, G TYPE, M, РА); same locality, July 

2, Aug., 1882, мие (D, Е, NY, PA, UC); same locality, July 2, Aug., 1885, 

Suksdorf (M, N UO). 

OREGON. HOOD RIVER CO.: moist, open ground, along rills, Hood River Valley, 

July 3, 1880, Henderson (00); ; along rills and ponds, Hood River Prairie, June 

headwaters of Marks Creek, Ochoco National Forest, July 29, 1938, Ownbey $ 
Ownbey 1800 (CA, Clokey, D, Е, G, Kew, M, NY, О, P, PA, RM, UC, UCLA, 

UM, UO, US, WS); meadow margin, Ochoco Forest, June 30, 1932, Peck 17200 

(WU). KLAMATH CO.: wet meadow near the Сусап [Sycan] Biver, Aug. 14, 1901, 

Cusick 2756 m G, M, ra P, RM, UC, UO). 

CALIFOR MODOC land wet in Spring, Ton June-Aug. 1893, 

Baker anf ee м. 1897, Baker 161 (UC); Big Valley, near Look- 

out, June 29, 1894, Baker $ Nutting (UC). SHASTA CO.: poe Valley, June 29, 

July 11, 1912, Eastwood 955 (CA, NY, 
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16. Calochortus Douglasianus Schultes f. in Van Hall, Vrolik 
& Mulder, Bijdr. Nat. Wet. 4: 127. 1829; Schultes & Schultes, 
Syst. Veg. 7: 1532. 1830. 

Calochortus sp. Douglas in Trans. Hort. Soc. Lond. 7: 278. 
1828. 

Calochortus pavonaceus Fernald in Bot. Gaz. 19: 335. 1894. 
Bulb ovoid, with membranaceous coats; stem erect, 2—4 dm. 

tall, usually with a single, reduced, cauline leaf about midway, 
simple, subumbellately 1—4-flowered; basal leaf 1-3 dm. long, 
10-25 mm. broad, tapering toward both ends, becoming invo- 
lute, not exceeding the inflorescence; bracts 2 to several, nar- 
rowly lanceolate to linear, long-attenuate, 2-10 em. long, un- 
equal; flowers erect, large and showy, purplish, with a deep 
purple crescent on each petal above the gland; sepals shorter 
than the petals, ovate to lanceolate, acuminate, glabrous ; petals 
obovate to oblanceolate, cuneate, rounded or acute at the apex, 
more or less ciliate laterally and sparingly invested above the 
gland with long, flexuous hairs; gland more or less triangular- 
lunate, slightly depressed, bounded below with a narrow, 
deeply fringed membrane, and covered with short, thick proc- 
esses, both processes and membrane-fringe densely beset with 
long papillae; anthers oblong, obtuse, 6-10 mm. long, shorter 
than the basally dilated filaments; ovary 3-winged, contracted 
to a short style and a persistent, trifid stigma; fruit elliptic to 
nearly orbicular, 3-winged, erect; seeds irregular, with light- 
colored, hexagonally reticulate coats. 

The original brief description and locality given by Douglas 
and Schultes are sufficient to identify the name, C. Douglas- 
ianus, unquestionably, with the present entity. It is also par- 
tieularly appropriate that one of the most beautiful species of 
the genus which Douglas, more than anyone else, made known 
should bear his name. 

Calochortus Douglasianus is remarkable in that it combines 
many of the distinctive characteristics of C. nitidus and 
C. longebarbatus, and possesses no single character which will 
distinguish it from both of these species. In size and habit, it 
resembles the former, but is separated by its purplish flowers 
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which have a purple crescent on each petal above the gland. 

These are both characters of С. longebarbatus, from which it 

differs in its long lower internode and non-bulbiferous habit. 

In the characters of the gland, it is intermediate between the 

two, as it is in its choice of ecological habitat. Geographi- 

cally, it occurs where the ranges of these two species most 

nearly approach each other. All of this evidence suggests that 

C. Douglasianus may have arisen by hybridization between 

C. nitidus and C. longebarbatus, an hypothesis which is in ac- 

cord with the cytological evidence available. C. Douglasianus 

is a tetraploid species (n = 20), while C. nitidus is diploid 

(n=10). Little material of C. longebarbatus was available for 

cytological study. 

DISTRIBUTION. In low meadows, along creeks, southeastern Washington and 

IDAHO. LATAH СО.: ig’) pr 1900, — 816 (D, P, UC); 7 mi. s. of 

Moscow, 780 m. alt., July 14, 1937, B 2 (G, Kew, M, О, UC); Thatuna 

Hills, July 3, 1926, Epli ing h Sn 11 у (UCLA) ; near Moscow, July 

1, 1937, Hanscom (CA); along creeks and in viae grassy woods, July 24, Sept. 

6, 1894, Henderson 2484 (RM). CLEARWATER CO.: Clearwater Canyon, near Orofino; 

July, 1929, Epling (UCLA); Orofino, vbt Hunting (WS). NEZ PERCE CO.: 

Sweetwater, July, 1896, Heller § Heller (M, P); about Lake Waha, 750-900 

m. alt. pied 8, 1896, Heller $ Heller 3397 (D, M, NY, PA, UC); dry plains, Lake 

Waha, 700 m. alt., July, 1884, Leiberg (UO). трАно со.: meadow at base of ridge, 

Lolo ien Bitterroot Mts., Aug. 25, 1880, Watson 419 (G, PA). 

WASHINGTON. WHITMAN CO.: ж bow, hard-dried places, Pullman, July 2, 1896, 

Elmer 222 (M, NY); P tee, June, 1892, Henderson 2484 (G, type of C. pavo- 

naceus Fernald); bottom land, Pullman, divis. 1899, Hunter (WS); Union Flat, 

= 17, 1892, oo $ Hull бв (G); in low 3 Pullman, July 27, 1892, 

ke q. Hull 618 (WS); Pullman, Aug. 10, 1913, Muenscher (WS); in low 

ren Panos. July 24, deni Piper 1680, in part (G, WS); in bottoms, Pull- 

man, July 18, 1894, Piper (RM); in low meadows, Pullman, July 21, 1894, 

Piper (UO). YAKIMA co.: sand plains, n. of Rattlesnake Mts., May 31, 1901, 

Cotton 393, in part (WS). 

17. Calochortus nitidus Douglas in Trans. Hort. Soc. Lond. 

7: 277, pl. 9A. 1898. 
Cyclobothra nitida Kunth, Enum. Pl. 4: 230. 1843. 

Calochortus eurycarpus Watson, Bot. U. S. Geol. Expl. 40th 

Par. [Bot. King's Exped.] p. 348. 1871. 

Calochortus nitidus var. eurycarpus Henderson in Bull. 

Torr. Bot. Club 27: 356. 1900. 
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Calochortus parviflorus Nuttall ex Baker in Journ. Linn. 

Soe. Lond. Bot. 14: 306. 1874. 

Calochortus umbellatus A. Nelson in Bot. Gaz. 54: 405. 

1912, not Wood, 1868. 

Calochortus ewumbellatus A. Nelson, l. c. Errata. 

Bulb ovoid, with membranaceous coats; stem erect, 1-5 dm. 

tall, with a single, bract-like, cauline leaf about midway, sim- 

ple, subumbellately 1—5-flowered; basal leaf 1-3 dm. long, 5- 

25 mm. broad, tapering toward both ends, becoming involute, 

shorter than the inflorescence; bracts 2 to several, narrowly 

lanceolate to linear, long-attenuate, 1-5 em. long, unequal; 

flowers erect, creamy-white (drying yellowish) to lavender, 

with a conspicuous red-purple blotch in the middle of each 

petal; sepals usually much shorter than the petals, ovate to 

lanceolate, acute to acuminate, glabrous; petals broadly obo- 

vate, cuneate, rounded or acute at the apex, invested near the 

gland with a few, long, flexuous hairs; gland triangular-lunate, 

slightly depressed, bordered below with a comparatively nar- 

row, deeply fringed membrane, and above often with a nar- 

rower, crenate one, enclosed surface densely covered with long, 

yellowish processes, which, with the membrane-fringe, are 

often inconspicuously рарШозе ; anthers oblong, obtuse, nearly 

equalling the basally dilated filaments in length; ovary 3- 

winged, contracted to a short style and a persistent, trifid 

stigma; fruit elliptic-oblong, 3-winged, erect; seeds irregular, 

with light-colored, hexagonally reticulate coats. 

Calochortus nitidus is distinguished from С. Douglasianus, 

which it resembles in size and habit, by its usually white petals, 

which are always marked with a reddish purple spot near the 

middle. There has been little agreement among American 

authors as to which of these species should take the name 

“С. nitidus.’’ The original description and illustration could 

equally well be applied to either, and presumably Douglas 

had opportunity to collect both. The present interpretation is 

based on an examination of photographs of the Douglas speci- 

men preserved in the Hooker Herbarium at Kew. This speci- 

men so closely resembles the original illustration of C. nitidus 
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that it seems to be, with little doubt, the actual historic type. 
The flower in the drawing is obviously a reconstruction, and 
that of the original specimen is withered. The petals, however, 
still show, in the photographs, the characteristic central spot, 
which definitely associates this name with the above-described 
species. 

DISTRIBUTION. In dry meadows and open coniferous не е 

Montana to southeastern Washington, southward to Elko County, 
NTANA. LEWIS AND CLARK СО.: Priests Pass, near Helens, July "m 1891, 

Kelsey (D, F, NY, P, UC); Priests Pass, Helena, Aug., 1892, Starz (M). POWELL 
co.: Deer Lodge, Jely 21, 1901, Scheuber (RM). DEER LODGE CO.: Mill Creek, 
near еее 1800 т, alt, July 20, 1905, Jones (NY, P, UO). SILVER BOW 
co.: meadows, 1800—2400 m. alt., July, 1888, Tweedy 42 (NY). MADISON co.: 
жн * sagebrush on the slones, Alaska Basin, Sept. 2, 1899, Nelson ꝙ Nelson 

4 (RM). BEAVERHEAD Co.: open summits and in coniferous woods, Conti- 
tal Divide at Big Hole Pass, along the Montana-Idaho Line, 814 mi. e. of 

rri im Idaho, PA 17, 1938, Ownbey Ka Ownbey W (CA, Clokey, D, F, 
G, Kew, M, NY, O, P, PA, RM, UC, UCLA, О, WS). 
WYOMING. PARK арз pi open country, foil (pity. July 14, 1915, Marston 

161X, in part (RM). YELLOWSTONE NATIONAL PARK: east shore of Yellowstone 
Lake, Aug. 22, 1871, Hayden (F, G PA); w without exact locality, July, 1926, 

Mesia (CA); without exact locality 406 0, 1893, Rose 165 (CA); without exact 
locality, 1873, Parry 265 (б, NY, PA). LINCOLN co.: near mouth of МеКоу 

Creek, Alpine, July 15, 1923, Payson ꝙ Armstrong 3505 (G, M, P, PA, RM 
IDAHO. FREMONT co.: Henrys Fork, Snake River, 1872, Coulter 1048 (PA); 

arks and woodland, Island Park, Sept. 5, 1899, Henderson 4804 (G); Snake 
River, near Henry Lake, Aug. 19, 1892, Mulford (M, NY); stony, basaltic field, 

Route 191, above Warm Creek, Targhee N. F., 1890—1920 m. alt., July 24, 1938, 

Pennell § Schaeffer 23485 (PA); ridge north of Ashton, July 29, 1923, Piper 

(WS); forest shade, Trude, July 18, 1932, Rose 32386 (CA); sandy soil, near 

Snake River, Rea P. O., Aug. 17, 1916, Rust 894 (CA); Henry Lake, 2400 m. alt., 

Aug. 1, 1897, age § Bessey 3874 (Е, G, МУ, PA, RM, UM). MADISON co.: 
Menan, Aug. 14, 1895, Elrod (F). BONNEVILLE СО.: lowin open slopes, Caribou 

Mt., July 17, 1923, Payson $ Armstrong 3506 (G, M, P, PA, RM). BUTTE co.: 

dry sage-brush plains, along the north side of the big lava flow, w. of Martin and 

the Craters of the Moon, June 20, 1930, Applegate 6331 (D, UC); grassy hill- 
id p 

Raadshooven 3812 (WS). темні co.: Anderson Mt. Lookout, 2490 m. alt., July 
15, 1936, Blair (О); Salmon, July, 1896, Kirtley (ЕМ); "e ‘sey slope, gases. 

1500 m. alt., July 1, 1920, Payson $ Payson 1850 (СА, б, M, NY, RM) AINE 

co: among Конн. Trail rec about 5 mi. above Ketchum, July и. m^ 

meat 700 (а, Kew, М, О, UC); near Sawtooth, west shore of Alturas Lake, 

2130-2190 m. alt., July 22-24, 1896, Evermann 628 (Е); near Sawtooth, head 

of Alturas Lake, 2160 m. alt., July 30, 31, 1896, Evermann 664 (F); moist мара, 

Lava Lake, 1800 т. alt., July 4, 1916, Macbride $ Payson 3031 (СА, D, G, M, 

NY, P, RM, UC); open, loamy slopes, Ketchum, 1770 m. alt., Jur z 1911, 
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Nelson $ Macbride 1197 (4, NY, RM, type of C. umbellatus Nels., not Wood) ; open 

sagebrush land, near Wood River, Ketchum, 1710—1740 m. alt., July 1, 1937, 

Pennell 20646 „ 1 slopes, ч =. of road rae Hyndman Creek, 

2010 m. alt., July 27, 1936, Thompson 13523 (M, МУ, PA, WS); alpine slopes 

at head of Bouliet Е вео oth drain Rot 2700 m. alt., July 13, 1937, 

Thompson 14135 (G, NY). CAMAS CO.: dry soil in meadow, Comal 1710 m. alt., 

June 28, 1916, Macbride § Payson 2928 (CA, D, С, M, P, RM, UC). IDAHO CO.: 

open flat, sandy loam soil, Hibbs Cow Camp, Dry Diggins, Seven Devils Mts., 

July 27, 1088, Packard 459 (WS). VALLEY co.: rocky knoll in yellow pine, south 

end of Payette eor near MeCall, 1500 m. alt., July 4, 1937, Constance 1951 (СА, 

D, F, G, Kew О, Е, FA, HM, UC, UM, WS); Payette a 1800 m. alt., 

dui 24, 1899, Ed (P); under Pinus ponderosa near Warm , 28 mi. n. e. 

of Cascade, 1500 m. alt., July 23, 1938, Rollins $ Chambers 2591 (0); ; pine slopes 

on Gold yos 1 Payette National Forest, Sawtooth Mts., 2100 m. alt., 

July 13, 1937, Thompson 18835 (G, NY). BOISE co.: dry hillside in yellow pine 

woods, between Garden Valley and Lowman, Payette River, Sawtooth Mts., June 

17, 1930, Applegate 6289 (D, UC). ELMORE co.: brush-covered, loamy hillside, 

Toll Gate Ranch, near Dixie, 1350 m. alt., June 28, 1916, Macbride $ Payson 

2858 (СА, D, С, M, NY, P, RM, UC). apams co.: Black Lake to Bear P. O., 

Seven Devils Mts., 1350-2400 m. alt., July 20, 1931, Johnston (CA). WASH- 

INGTON CO.: meadow n. of Cambridge, June 16, 1937, Davis 178-37 (G, ae M, 

NY, O, RM, UC); Salubria, 690 m. alt., July 10, 1899, Jones (CA, M, NY, 

P); Rush reek: 1200 m. alt., July 10, 1899, Jones (Р); Cuddy Mts., 1800 m. 

alt., July 11, 1899, ge (P); southwest slope of Cuddy Mt., July 3, 1932, Orr 

(UC). ADA CO.: i aua and 8 Boise (Clear Creek), 1500 m. alt., July 

1911, Clark 75 (D, G M); Boise City, June, 1881, Wilco 

WASHINGTON. ABOTIN 00.: 10 8 ridge w. of Big Butte, Blue Mts., June, 1928, 

Jones 1891 (WS). 

OREGON. WALLO со.: yellow pine woods, Paradise, July 3, 1930, ai 1 

6482 (D, UC); У к head of Hurricane Oreck Valley, 2100 m. alt., Aug. 3 

1935, Constance 4: Jacobs 1371 (D, WS); gravelly summit of Lookout Mt., PME 

Artemisia, west rim of Hells Canyon, Snake River, 2040 m. alt., Aug. 6, 1935, Con- 

stance у. 7 1425 (M, UC, WS); dryish, grassy flat at second lake, near source 

of Wallowa River, 2400 m. alt., Aug. 15, 1908, Cusick (UO); open, rocky slope in 

coniferous woods, along Lick Creek, 24 mi. s. e. of Joseph, Wallowa 

7, 1938, Ownbey 4: Ownbey 1829 (CA, Clokey, D, Е, б, Kew, М, NY, O, P, PA, 

е es D UM, UO, US, WS); open slope and in borders of coniferous 

. e. of Imnaha, on Hat Point Road, Aug. 8, 1938, Ownbey $ Ownbey 

ise Е, бошу, D, F, G, Kew, М, NY, О, Р, PA, RM, UC, UCLA, UM, UO, 

WS); open places and borders of coniferous woods 1 mi. n. w. of Hat Point 

о sie Snake River Canyon, Aug. 8, 1938, Ownbey $ Ownbey 1834 (О, 

Kew, M, O, RM, UO) ; moist meadows along Adams Creek, 4 mi. s. w. of Wallowa 

Lake, Wallowa Mts., Aug. 9, 1938, Ownbey $ Ownbey 1851 (CA, Clokey, D, F, G, 

Kew, M, МУ, O, P, PA, RM, UC, UCLA, UM, UO, US, WS); dry ground, Wallowa 

Mts., 10 mi. n. of Cornucopia, 2250 m. alt., Sept. 3, 1915, Peck 3583 (WU); dry 

ground, qe pues Creek Canyon, 12 mi. above Imnaha, July 16, 1933, Peck 

А U); dry slope, Imnaha Canyon, 20 mi. above Imnaha, July 

des Peck n (NY, WU); east slope of sind Canyon, 20 mi. above tine 
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July 18, 1933, Peck 17730 (WU); dry sterile ridge, 28 mi. n. of gorge * 
23, 1934, Peck 18219 (D, WU); near summit of Imnaha-Snake Divide, mi, 
above Imnaha, July 12, 1933, Peck 176621 (D, NY, WU) ; Powder River fies 
1896, Pea E (NY, UO, WS); Elk Mt., 1500 m. alt., June 30, 1897, Sheldon 
8462 (M . UNION CO.: about Crater Lake, near Wallowa, Wallowa Mts., 
240 g mi. 
w. of North Powder, Aug. 17, 1915, Peck 3582 (WU); mountain above бек 
Grande, July 29, 1910, Peck 3584 (WU); Union, Purdy (UC). BAKER со.: 
ford, July 3, — his 25180 (D, M, P). TILLA co.: Ukia June 23, 1985, 
Sipe (UO). GRANT co.: n hill ws чамы Creek, 5 mi. в. of Prairie 
City, July 1, а, Ferris y Duthie 744 (D); moist, yd ie of Dixie Mt., 
Blue Mts., 2250 m. alt., July 26, 1925, | 5627 (CA, D, G, M, UO); moist 
or dry 3 of вайа meadows, Austin Ranch, July 21, 1925, Hendereon 5628 
(CA, D, G, M, UO); dry slope, Blue Mt. Springs, 14 mi. s. e. of Prairie City, July 
19, 1921, Peck 10825 (D, F, NY); yellow pine slopes, 10 mi. n. of Seneca, 1200 
m. alt., July 6, 1935, Thompson 11927 (D, NY, WU). HARNEY co.: Camp Harney, 
р Barthot (М); yellow pine slopes, 25 mi. n. of Burns, July 16, 1936, Thomp- 

304 (NY, PA, WS, WU). 
5 ELKO CO.: canyon at the head of South Fork of the Humboldt, East 
Humboldt or Ruby Mts., 2160 m. alt., Aug. 11, 1908, Heller 9385 (D, G); East 
Humboldt Mts., 2250 ш. alt., Aug., 1868, Watson 1173, in part (G, type of С. eury- 
carpus Watson). 

STATE Nor ae Оп the mountains of the е Douglas, photo- 
graph, of TYPE in the Hooker Herbarium at Kew (G, NY, P, PA, WS); ‘‘Rocky 
Mts.,"' Nuttall po hes collection of C. parviflorus Nuttall. 

18. Calochortus Greenei Watson in Proc. Am. Acad. 14: 264. 
1879. 

Calochortus Greenei var. calvus Henderson in Rhodora 33: 
204. 1931. 

Bulb ovoid, with membranaceous coats; stem erect, 1-3 dm. 
tall, with one or two reduced, cauline leaves, simple or with a 
branch in the axil of one of the cauline leaves, subumbellately 
1—5-flowered ; basal leaf about 2 dm. long, 1-2 em. broad, taper- 
ing upward, strongly involute, not exceeding the inflorescence ; 
bracts 2 to 4, narrowly lanceolate to linear, long-acuminate, 2— 
4 em. long, unequal; flowers erect on long pedicels, purplish, 
with a darker purple crescent on each petal above the gland; 
sepals shorter than the petals, ovate, acuminate, glabrous; 
petals broadly obovate, cuneate, rounded at the apex, loosely 
bearded above the gland with long flexuous hairs ; gland lunate, 
deeply depressed, surface naked, bordered below with a broad, 
deeply fringed membrane, and above with a series of short, 
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thick processes, both processes and membrane-fringe densely 

beset with long papillae; anthers oblong-lanceolate, obtuse or 

acute, 8-12 mm. long, nearly equalling the basally dilated fila- 

ments in length; ovary 3-winged, contracted to a short style 

and a persistent, trifid stigma; fruit elliptic, acute, 3-winged, 

erect; seeds not known. 

Calochortus Greenei resembles C. nitidus and С. Douglas- 

ianus in size and habit, but is easily distinguished from both by 

its deeply depressed, lunate gland. This species has been a 

puzzle to western botanists who, lacking authentic material, 

have almost without exception associated Watson’s name and 

description with Californian specimens of the very different 

C. longebarbatus. Watson, himself, was apparently unaware 

of the characters which distinguish this from related species. 

His original description, however, was drawn from Greene’s 

Table Rock collection, which must therefore be considered as 

the type. Specimens of the type collection of C. Greene: var. 

calvus seem to be identical in every respect. 

DISTRIBUTION. Brushy hillsides, Jackson County, Oregon, near the California 

Line, and on top of Table Rock, Siskiyou County, California. 

OREGON. JACKSON co.: in copses and on open slopes, south slope of Siskiyou 

Mts., near the California Line, July 12, 1930, Henderson 12809 (UO), type collee- 

tion of С. Greenei var. calvus Henderson; open brushy hillside, 4 mi. n. of the 

California Line, June 24, 1931, Peck 16381 (WU). 

CALIFORNIA. SISKIYOU CO.: on top of Table Rock, Little Shasta River, July 6, 

1876, Greene 914 (С TYPE, M, PA). 

19. Calochortus Howellii Watson in Proc. Am. Acad. 23: 

266. 1888. 

Bulb ovoid, with membranaceous coats; stem slender, erect, 

2-3 dm. tall, with a single bract-like, cauline leaf at or above 

the middle, simple or rarely with a branch in the axil of the 

cauline leaf, subumbellately 1—3-flowered; basal leaf 2-3 dm. 

long, about 5 mm. wide, tapering gradually upward; bracts 

two, subopposite, linear to narrowly lanceolate, attenuate, 1— 

3 em. long ; flowers yellowish-white, with purplish hairs toward 

the base of the petals, erect on rather slender pedicels; sepals 

shorter than the petals, ovate, acuminate, glabrous; petals 

broadly obovate, cuneate, rounded at the apex, inconspicuously 
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fringed laterally and sparingly clothed on the inner face with 
short hairs; gland transversely oblong, slightly depressed, 
densely covered with short, distally branched processes, the 
bases of those at the lower margin united to form an incon- 
spicuous, discontinuous membrane; anthers oblong-lanceolate, 
acute to short-apiculate, exceeding the basally dilated filaments 
in length; ovary 3-winged, contracted to a short style and a 
persistent, trifid stigma; fruit elliptic, acute at both ends, 3- 
winged, erect; seeds irregular, light-colored, without reticu- 
late coats. 

Calochortus Howellii has no very close relatives. Its habit 
and erect capsule place it with the subsection хттірт, but its 
distally branched gland-processes and merely roughened seed- 
coats mark it as very distinct from any other known species of 
the section Еослтосновто$. 

DISTRIBUTION. Oregon: dry, rocky soil, near Roseburg, Douglas County, and near 
Waldo, Josephine County. 

OREGON. DOUGLAS со.: Roseburg, June 7, 1887, Howell 727 (G TYPE). JOSE- 
INE co.: Waldo, June 22, 1910, Howell (UO); Waldo, June 18, 1884, Howell 
294 (G); dry hillsides, near Waldo, July 7, 1887, Howell 1282 (M, NY, PA); 
Waldo, July, 1889, Howell (F); roeky soil along Whiskey Creek, 6 mi. s. w. of 
Waldo, July 23, 1938, Ownbey ꝙ Ownbey 1770 (CA, D, Е, б, Kew, M, NY, О, 
RM, UC); near Waldo, Aug. 4, 1913, Peck 1376 (WU); dry, stony ground, 6 mi. 
s. w. of Waldo, July 4, 1918, Peck 7848 (Е); dry ground along West Fork of Ili- 
nois River, 8 mi. w. of Waldo, July 4, 1918, Peck 8413 (G). 

20. Calochortus Lyallii Baker in Journ. Linn. Soc. Lond. 
Bot. 14: 305. 1874. 

Calochortus ciliatus Robinson & Seaton in Bot. Gaz. 18: 238. 
1893. 

Bulb ovoid, with membranaceous coats; stem erect, 1-5 dm. 
tall, usually with a single bract-like leaf about midway, simple 
or with a branch in the axil of the cauline leaf, subumbellately 
1—(-9)-flowered; basal leaf 1-3 dm. long, 2-20 mm. broad, 
tapering toward both ends, usually not exceeding the inflores- 
cence; braets 2 to several, lanceolate to linear, attenuate, 1— 
5 em. long, unequal; flowers white or purplish-tinged, usually 
with a purple crescent on each petal above the gland, and a sim- 
ilar spot on each sepal, erect or spreading on rather slender 
pedicels which become stouter and stiffly erect in fruit; sepals 



1940] 

OWNBEY—MONOGRAPH OF CALOCHORTUS 447 

usually about equalling the petals, lanceolate, acuminate to 

attenuate, often papillose on the inner face, glabrous; petals 

ovate to ако acute, abruptly contracted at ће base to а 

short claw, usually conspicuously fringed with long, slender 
hairs, inner face more or less papillose, invested with a few 

long hairs above the claw; gland transverse, arched upward, 

depressed, bordered below with a broad, ascending, deeply 
fringed membrane, and above with a narrower membrane 
which is merely crenate, invested toward the upper portion of 
the enclosed surface with short, thick processes, both fringe of 
lower membrane and the processes densely long-papillose; an- 

thers oblong-lanceolate, acute to short-apiculate, usually equal- 
ling the basally dilated filaments in length; ovary 3-winged, 
contracted to a short style and a persistent, trifid stigma ; fruit 
elliptic, acute at both ends, 3-winged, nodding; seeds irregular, 
with light-colored, more or less hexagonally reticulate coats. 

Calochortus Lyallii has no close relatives. Its small flowers 
and conspicuously ciliate and clawed petals distinguish it at 
once from any other species of the subsection мтр, and sug- 
gest affinity with the subsection ELEGANTI. These resemblances, 
however, are entirely superficial, and its erect capsules defi- 
nitely exclude it from that subsection. 

DISTRIBUTION. Dry slopes, southern British Columbia, southward along the 
eastern front of the Cascade Mountains to Yakima County, Washington. 

RITISH COLUMBIA. Open hilltops near Similkameen River, 1050 m. alt., June 
14, 1905, Macoun 70212 (F, G, 

V OKANOGAN CO.: dry od on bunch-grass flat, near nie di 
p. xn 936, Edwards 220 (WS); 5 of Omak, May 14, 1931, ie 

WS); е; June 24, 1911, Jones (Р); Conconully, July ч 1911, Jones 
pA P, UC); dry, open woods. limestone hills, Riverside, July 1, 1923, St. John 
7718 (G, М, WS); near ee Steward 203 M); open, timbered slopes 
near Salmon Meadows, 1050 m. alt., 28, 1931, E 7057 (D, G, M, PA, 

UC); pine woods by Il Loop ur. e. ec Winthrop, 1050 m. alt., July 2, 1934, 
p айн pon 10916 (D, M, NY). CHELAN co.: Lake Wenatchee, July 24, 1910, Bailey 
(UCLA); Wenatchee 8 July, 1883, Brandegee 1107 (G); A Mission 

ae Cashmere, May 15, 1923, Jones (WS); Cashmere, May 28, 1913, Mann 1 

(ВМ); e w. of Leavenworth, 360 m. alt., May 15, 1918, Otis 673 
(CA); Leavenworth, July, p 1 (CA); open woods, с slide, Chelan, 

May 20, 1928, St. John, Eggleston, 8 4 Warren 9414 (NY, WS); uid € 

hillside, Leavenworth, Мат 18; ind 75 John, Eggleston, Reale 4 Warr 

(WS); Peshastin, July, 1893, Sandberg $ Leiberg (WS); slopes of Mt. M 

1219—1524 m. alt., July 24, 1893, Sandberg 4 Leiberg 575 (CA, F, G, M, NY, 
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PA, UC, UO, WS); among = sagebrush at Leavenworth, May 23, 1931, Thomp- 

son 6424 (D, G, M, PA); open, - m Lookout Mt., near Leavenworth, 

60 alt., May 23, 1931, Thompson 6449 (D, G, M, PA); lower wooded slopes of 

Dirtytase Peak, 900 m. alt., June 24, 1932, рений 8558 (D, G, M, NY, UC); 

yellow g~ slopes of емген Mt., 600 m. alt., Мау 12, 1934, Thompson 10485 

(D, M, P); yellow pine шем along Entiat River, near Entiat, May 18, 

1935, s. 11476 (D, б, NY, P, WS); Wenatchee, May 28, 1896, Whited 

40 (WS); sandy soil, rocky slope near Icicle Creek, w. of Peshastin, S. 25, T. 24 

, R. 11 Е., 600 m. alt., June 16, 1936, 1 2 (WS). KITTITAS co.: We- 

кей Mts., June 29, 190 3, Cotton 1266, 1313 (WS). YAKIMA co.: Yakima Re- 

gion, June, 1882, Brandegee (G, M, UC); pies Creek, В. 32, T. 12 N., В. 15 E., 

330 m. alt, May 31, 1932, Heidenreich 128 (WS); grassy, pine w боб», Upper 

Naches pai June 15, July 16, 1892, бе 2485 (G, type of С. ciliatus Rob- 

inson & Seaton, RM). 

21. Calochortus persistens Ownbey, п. sp.*? 

Bulb ovoid, with membranaceous coats; stem low, erect, 

about 1 dm. tall, stout, more or less flexuous, with a single, 

bract-like, cauline leaf above the middle, simple or with a 

branch in the axil of the cauline leaf, subumbellately 2- 

flowered; basal leaf about 2 dm. long, 15-20 mm. broad, taper- 

ing toward both ends, exceeding the inflorescence; bracts 2, 

opposite, lanceolate, acuminate, unequal, 2—3 em. long; flowers 

large, purplish, erect on rather stout pedicels which become 

deflexed in fruit; sepals shorter than the petals, elliptic-lanceo- 

late, acuminate, glabrous; petals obovate, cuneate, obtuse or 

acute, fringed laterally, and invested above the gland with a 

patch of long, yellow hairs; gland transverse, more or less 

lunate, surface naked, depressed, bordered below with a broad, 

зз Calochortus persistens sp. nov., bulbo ovoideo ee i caule 

humili ereeto eireiter 1 dm. alto estes plus minusve flexuoso, supra medium folio 

eaulino solitario bractiali, барна aut ramoso in axillo folii tied, 3 te 

2- in folio basali eireiter 2 dm. longo, 15-20 mm. lato, ad utrumque extremum 

uato, со superante; bracteis 2, oppositis lanceolatis scape 

caer di —3 em. longis; floribus magnis purpurellis erectis in pedicellis sub- 

robustis et pues defleetentibus; sepalis petalis brevioribus elliptico- 3 

acuminatis glabris; a. obovatis cuneatis obtusis aut acutis lateraliter fimbriatis, 

supra glandulam fasciculo pilorum longorum fulvorum praeditis; glandula trans- 

versa sublunata, кнын nuda, depressa, subter membrana lata канча late 

fimbriata marginata, supra serie processorum brevium, et processis e 

membranae papillis longis dense praeditis ; кайын lanceolatis apiculatis flamentá is 

avri dilatatis subaequilongis; ovario 3-alato, stylo brevi, stigmate persistente 

ifido; capsula elliptica acuta 3-alata cernua, аш perianthii diuturne per- 

ern parte inelusa; seminibus ignotis. 
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ascending, deeply fringed membrane, and above with a series 
of short processes, both processes and fringe of the membrane 
densely beset with long papillae; anthers lanceolate, apiculate, 
about equalling the basally dilated filaments in length; ovary 
3-winged, contracted to a short style and a persistent, trifid 
stigma; fruit elliptic, acute, 3-winged, nodding, partially en- 
closed by the long-persistent perianth segments; seeds un- 
known. 

The long-persistent perianth segments mark this species at 
once as distinct from any other species of the section Evcato- 
CHORTUS. Its nodding capsule separates it from the remainder 
of the subsection хїтїрї, and suggests affinity with the subsec- 
tion ELEGANTI, but on all other characters it is best placed with 
the former subsection. It is apparently very localized, and has 
been missed entirely by botanical collectors since Greene dis- 
covered it in 1876, although Mr. Carl Purdy has handled bulbs 
of it, as ““С. Greenet,’’ for years. Greene's collection at the 
Gray Herbarium was included under C. Greenei by Watson, 
but his deseription of that species was drawn entirely from 
Greene's Table Rock specimens, which represent another very 
distinct and localized entity. Greene recognized the distinct- 
ness of his two collections and protested against their inclu- 
sion under a single species, but his letters were placed with the 
sheet in the Gray Herbarium and presumably forgotten. Writ- 
ing from Silver City, New Mexico, March 7, 1881, Greene says: 

The Calochortus herewith enclosed, you called, in 1876 ‘‘C. apiculatus, 
Baker," but afterwards you appear to have made it a part of your C. Greenei. 

branched one, from Table Roek on Little Shasta, be so called, 
soni; for this is distinct from that, notwithstanding the close likeness in the 
petals. It even belongs to § 1 of the genus. The Dr pedicels, & even the 
flowering at a certain stage of advaneement, ongly recurved. But it 
does not seem referable to any of the published s species of that section. What 
do you s 

Ww again on April 16, of the same year, he adds: 

I have had no time to take a second look at those Calochorti since you wrote 
that the small one is not of the Eucalychorti. I thought its reeurved (strongly 
so) fruiting pedicels were enough to place it there; but do not remember about 
other points. No one who has ever seen the two growing will be convinced that 
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they are one species, and the distinctions should be made out,—the matter 

cleared up—as soon as possible, by ourselves. One important note which 

think I neglected to make to you is, the marked difference in shape of flowers. 

Those of the tall one (from which the char. of C. Greenei seems to have been 

mainly drawn) are what I call cup-shaped, i. e. the orifice not at all spreading, 

or expanded, & the base nearly as broad; those of the short one are, in shape 

like those of С. Nuttallii, С. Gunnisonii &е. You recognize, I know, the im- 

portance of this kind of character, in the genus, but know how easily it dis- 

appears in the process of pressing & drying. I wish, if you have sufficient faith 

in the accuracy of my observations, you would accept the aid of my several 

notes &, when it falls to your hand, straighten the matter out. I fully sympa- 

thize with your objection to having it called C. Watsoni, though such things 

have been done I see, already, with your name, as with that of many another 

author. 

DISTRIBUTION. California: known only from the type locality. 

CALIFORNIA, SISKIYOU CO.: mountains near Yreka, June 30, аф Greene 908 

(Е, G ТУРЕ, М, РА); grown from bulbs secured from Carl Purdy as ‘ 0. Greenei,’’ 

Ownbey & Dimba (0). 

Section П. MARIPOSA 

Marreosa Wood in Proc. Acad. Philad. [20]: 168. 1868; 

Watson in Proc. Am. Acad. 14: 264. 1879; Purdy in Proc. 

Calif. Acad. Ser. III. Bot. 2: 127. 1901, as section; Baker in 

Journ. Linn. Soc. Lond. Bot. 14: 308. 1874, as subgenus. 

Platycarpus Baker, l. с. 305, as subgenus, in part. 

Bulbs ovoid, with membranaceous coats; stems rarely 

branched, often bulbiferous in the axils of the lower cauline 

leaves ; leaves linear, attenuate, the basal one usually withering 

before anthesis; inflorescences monochasial or subumbellate, 

the flowers campanulate, erect; sepals lanceolate, obtuse to 

attenuate, usually glabrous; petals obovate to oblanceolate, 

cuneate, rounded and obtuse to acuminate, usually sparingly 

bearded near the gland; glands variously shaped, sometimes 

depressed, with or without a membrane, densely covered with 

more or less filiform or distally branched processes ; anthers 

oblong to linear, obtuse to apiculate; ovaries linear, rarely 

winged, tapering to a persistent, trifid stigma; fruits oblong 

to linear, 3-angled or narrowly 3-winged, erect; seeds more or 

less flattened, with hexagonally reticulate coats. (Spp. 22-42). 

ТУРЕ Species: Calochortus venustus Douglas. 

The species of the section Manrrosa are distinguished by 
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their membranaceous bulb coats and usually 3-angled capsules. 

In the latter character, they are connected with the section 

EucaLocnonrus by C. catalinae, which has narrowly 3-winged 

fruits. There is no question, however, but that this species 

properly belongs in Manirosa, as it is, in all other respects, 

similar to the other species of this section, and very different 

И С. са{айтае 

| 3 C. flexuosus 

C. Dunnit 

C. Palmeri 

C. splendens 

ИИИ 

СИК С. striatus 

С. luteus 

pre C. Leichtlinii 

..Subseetion 6. 
re NS C. macrocarpus 

MACROGARPIS 8 C 
. macrocarpus var. maculosus 

Y. ste C. Nuttallii 

eer C. Nuttallii var. bruneaunis 

„зө C. Nuttallii var. panamintensis 

C. invenustus 

С. excavatus 
~spubsection m = С. Nuttallii var. aureus 

NUTTALLIANLO 209909 0209 WEB . concolor 

CU DUST e C. Kennedyi 

Svr C. clavatus var. gracilis 

{ С. clavatus 

—— 

рее Subsection 8. 84... С. ambiguus 

GUNNISONIANI ...... 9.49 Ж UON C. Gunnisoni 

uS { С. Gunnisoni var. perpulcher 

Fig. 2. Diagram showing the E ee ovum relationships of the subsections, 
species and varieties of the section МАКІРОЅ 

from any species included in the section Evcarocuonrvs. Un- 
like most of the species of the other two sections, the basal 
leaves of ManrPosa usually wither before anthesis and are but 
rarely collected. 

Morphologically, Marrposa is the most uniform of the three 
sections of Calochortus. 'The four subsections, although ap- 



[Vor. 27 

452 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

parently very natural, are distinguished on relatively incon- 

spicuous characters, and the species are often very difficult to 
delimit. In contrast to this morphological uniformity, Manr- 
posa is the most varied of the sections cytologically. In the sub- 
section увмозтт, the basic chromosome number is six or seven; 
in the MacrocarPl, seven; іп the NUTTALLIANI, eight; and in the 
GUNNISONIANI, nine. This exact correlation between chromo- 
some number and morphological subdivisions demonstrates 
the value of cytological data for the interpretation of natural 
alliances. 

In distribution, the section Manos is widespread, from 
Canada to Mexico, and east to the Dakotas. The subsection 
vENUSTIIS almost confined to California, but one species crosses 
the deserts to western Colorado. The subsection MacrocaRPI 
has a Columbian Plateau distribution. The NUTTALLIANI are 
found from northern Lower California to the northern Great 
Plains, but are mostly confined to California and adjacent 
states. The cux NisoN1ANI are found in the Rocky Mountains, 
and in the semi-desert regions of New Mexico and Arizona. 

Subsection 5. vENvusTI.?? 

Inflorescences monochasial or subumbellate; sepals usually 
shorter than the petals, lanceolate, acute to acuminate; petals 
obovate, euneate, usually rounded and obtuse, sparingly in- 
vested near the gland with simple hairs; glands not depressed 
(rarely slightly so), variously shaped, not surrounded with a 
membrane, but densely covered with hair-like, subelavate or 
distally fungoid processes; anthers linear-oblong to linear- 
lanceolate, obtuse to apiculate; fruits linear-lanceolate to 
linear, 3-angled to narrowly 3-winged; seeds more or less 
flattened, usually with obscurely hexagonally reticulate coats. 

e VENUSTI are distinguished by their plane gland-surface 

VENUSTI subsect. nov., inflorescentiis monochasialibus aut subumbellatis; 
i petalis plerumque brevioribus lanceolatis acutis vel —Ó petalis 
obovatis euneatis plerumque rotundo-o tusis, prope glandulam pilis oe 
parce praeditis; glandulis non depressis (raro subdepressis) diversiformibus, 
brana non circumdatis sed processis fliformibus subelavatis aut apice асаа 
dense vestitis ; antheris lineari-oblongis vel lineari-lanceolatis obtusis vel apiculatis ; 
capsulis lineari-lanceolatis vel linearibus triangulatis vel anguste 3-alatis; seminibus 
plus minusve complanatis, testis plerumque obscure hexagono-reticulatis. 
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and lack of a gland-membrane. Although the species fall into 

distinct alliances, those with definitely monochasial inflores- 

cences, and ose in which the inflorescence is subumbellate, 

C. flexuosus 
Dunnii 

XC. luteus x е 

AC. Leichtlini 

Map 5. Distribution of the species and hybrids of the subsection VENUSTI. 

the subsection seems to be a very natural one. The species of 

the first alliance are well defined, while those of the second are 

somewhat difficult of delimitation. The chromosome base num- 

ber of the entire subsection, as far as known, is six or seven. 
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The latter number is the usual one. Two cases of triploidy and 

one of tetraploidy are known. In distribution, the subsection 

is almost limited to California. Two species, C. Leichtlinii and 

C. striatus, reach Nevada, while a third, C. flexuosus, crosses 

the deserts of the Southwest to western Colorado (Map 5). 

22. Calochortus catalinae Watson in Proc. Am. Acad. 14: 

268. 1879. 

Calochortus Lyoni Watson, l. c. 21: 455. 1886. 

Bulb ovoid, with membranaceous coats; stem erect, more or 

less zigzag or flexuous, usually branched above, bulbiferous 

near the base; leaves linear, attenuate, reduced upward; in- 

florescence distinctly monochasial, the bracts opposite the 

flowering pedicels; flowers large, erect, white to lilac, usually 

with a purple spot at the base of each petal about the gland and 
a similar spot on each sepal at the base; sepals shorter than 

the petals, lanceolate, acuminate, glabrous; petals obovate, 

cuneate, usually rounded and obtuse, naked except for a few 

slender hairs near the base; gland not depressed, densely 
covered with long, slender processes; anthers oblong, obtuse 
or acute, shorter than the basally dilated filaments; ovary 
strongly 3-angled, abruptly contracted to a sessile, persistent, 
trifid stigma; fruit oblong, obtuse, narrowly 3-winged, erect; 
seeds elliptic, strongly flattened, with light-colored, hexago- 
nally reticulate coats. 

Although this species unquestionably belongs in the section 
Mariposa, its narrowly 3-winged ovary and fruit connect it 
directly with the section Evcarocnonrus. It is most closely re- 
lated to C. flexuosus of the southwestern deserts, but is easily 
distinguished by its obtuse fruits, erect stems and bulbiferous 
habit. 

DISTRIBUTION. California: open slopes, usually near the coast, southern San Luis 
Obispo County, southward to San Diego County ; also on the Santa Barbara Islands. 

CALIFORNIA. SAN LUIS OBISPO co.: Pismo Beach, April 5, 1934, Jones (P). 
SANTA BARBARA CO.: Santa Barbara, 1886, rim (UC); roadside, Santa 
Barbara, March 4, 1884, Dexter (G); Mission Creek, May 11, 1908, Eastwood 
(CA); Carpinteria, April 6, 1929, Jones #6107 (D, M, P, UM); dry slope, Moun- 

i г ? (P i 
Smith (PA). SANTA CRUZ ISLAND: Valle del Medio, April 10, 1931, Howell 6186 
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(СА); without exact locality, June 6, 1918, Miller (CA); among cactus, Portazuela, 

April 12, 1931, Sheldon (Clokey). SANTA ROSA ISLAND: without exact locality, 

April 8, 1930, Hoffmann (CA); grassy slopes, below Torrey Pines, April 8, 1930, 

Munz $ Crow 11615 (P). VENTURA co.: Santa Paula, April 3, 1908, Cobb 134 

(UC); Nordhoff, April 21, 1916, Eastwood 4956 (CA); Griffins, Mt. Pinos, A 

1902, Elmer 3962 (D, F, G, M, NY); Sulphur Mt., April 3, 1931, Epling $ And 

son (NY, PA, UCLA); Ventura, April, 1921, Evermann (СА); Casitas Pass, 1807 m. 

alt., May 6, 1902, Hall 3137 (D, UC); rocky slope, Conejo Grade, May 9, 1930, 

Howell 5 (СА); О April 27, 1926, Jones (Р); Cuyama Canyon, April 

28, 1926, Jones (P); Ventura, 1923, Kendall (Р); burn in chaparral, Ojai Valley, 

April 6, 110 Munz $ Crow 11495 (Р). Los miis. co.: Sepulveda Canyon, Santa 

Monica Mts., April, 1899, Abrams 251 (D); Santa Monica Mts., April 3, 1901, 

Abrams 1266 (D, M, Р); grassy slopes, San Pedro Hills, Mareh 14, 1903, Abrams 

ind (D, G, M, NY, P, PA, UCLA); Glendora, May 5, 1902, Braunton 268 (D, 

UC); Mandeville Canyon, near Santa Monica, April 20, 1928, Bryan 53 (P); 

Hollywood, April 24, 1918, Carlson (СА); open hillside, Puddingstone Dam, np 

9, 1935, Clokey 4 Ира 6545 (Clokey, Е, М, NY, Р); openings among brush 

dry ridge, Mandeville Canyon, Santa Monica Mts., 495 m. alt., April, 1929, Clokey 

4 Templeton 4426 (Clokey, Е, б, NY, P, UC); hillsides, Santa Monica Mts., 

March 28, 1916, Crawford $ Hiatt 568 (D, P); Los Angeles, May, 1894, Davidson 

G); Garvanza, May 27—June 10, 1906, Eastwood 19 (CA); Topanga Canyon, May 

8, 18, 1926, Epling (UCLA); Los Alisos Canyon, May 9, 1931, Epling (CA, D 

М, МУ, PA, UC, UCLA); Topanga Canyon, Мау 18, 1929, Epling ꝙ Ellison (UCLA, 

UM); Las Flores Canyon, March 28, 1930, Epling $ Ellison (Е, M, UC, UCLA, 

UM); 2 slope, ridge above 1 Rancho, Santa Monica Mts., May 25, 

1929, Ewan 3485 (P); Newhall, Feb. May, 1885, Gray (G); Sierra Santa Monica, 

May 11, 1902, Hall 3263 (D, UC); hillsides, Pacific Palisades, July 16, 1931, Has- 

tings (NY); Topanga 1 May 19, 1933, Hilend (UCLA), Los Angeles, May 1, 

1882, Jones 3212, (CA, Clokey, M, NY, P); Malibu Hills, April 26, 1926, Jones 

(Р); San Dimas, April 20, 1927, Jones (Р); Temescal Canyon, бак ps Mts., 

April 8, 1923, Lloyd (vo); hills about Los Angeles, 1885, n (G, type of 

C. Lyoni Watson) ; ridge s. w. of Museum Hill, Los Angeles, Apri 14 1916, Moxley 

306 pend dry hillside, Topanga Canyon, Santa Monica Mts., 210 m. alt., May 17, 

1920, nz g. Harwood 3991 (P, RM); grassy hillside, Tona Hill, kon 19, 1919, 

Munz, post 4 Williams 2486 (D, P); rocky hillside, at mouth of Los Alisos 

у; Santa Monica Mts., June 27 1938, Ownbey f Ownbey 1667 (CA, F, G, 
; M, NY, O, RM, UC); hillsides, Lone Hill, near San Dimas, April 19, 1919, 

pee 1777 (G, p xa ed. ke Senta Monica Mts., May ч 1935, 
Purer 6558 (М). SANTA CATALINA without exact locality, aed 11, 1890, 
x herb. pes et ©; pE iu E 1914, Carlson (CA, F); Avalon, May 7, 
1918, Carlson (M assy hills, Isthmus, 90 m. alt., March 17, 1928, Ne 1752 ); 
(Р); dry, grassy hillsides, Little Harbor, 60 m. alt., March 31, 1928, Dunkle 1762 
“ж ; open north slope, hill n. of Avalon, 50 m. alt., M 6, 1932, Fosberg 8167 (M, 
P, UCLA); Avalon, March 30, 1900, Grant (D); open plain, March, 1901, Grant 
2378 (МУ); without exact locality, April 21-26, 1904, Grant $ Wheeler 126a—1847 

(D, Е, M, PA, RM, UC); Avalon Canyon, April 26, 1932, Herley (UCLA); 17 

May 29, 1927, Jones (P); stony soil of hillside, кы of Hamilton Canyon, April 

1921, Knopf 87 (F); gravelly soil, hillside above Wireless Station, Pebble ES 
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Road, May 15, 1921, Knopf 107 (Clokey, Е); Cottonwood Canyon, April 30, 1922, 

Knopf 399 (F); hillside above gas plant, May 22, 1922, Knopf 417, 438, 439 (F); 

without exact locality, June 11, 1918, Miller (CA); Schoolhouse Ridge, April 28, 

1920, Nuttall 6 (F); without exact locality, 1878, Schwmacher (F, fragment, 

G ТУРЕ, NY); Avalon Canyon, 24 т. alt., May 26, 1912, Smith 4985 (Е). SAN BER- 

NARDINO CO.: dry clay mesa top, among grass, Red Hill, near Upland, April 28, 

1917, Johnston 1210 bei D, P, UM); Serrano Club Grounds, Chino, May 1 

1926, Sole (CA, D P); grassy slope, Red Hill, near Mors April 95, 1918, 

Munz 2098 (P); 7 bis Upland, "e 2, 1917, Parish 11149 (UC). ORANGE CO.: 

MM: Creek, May, 1899, Bowman (D); Fullerton ha April 14, Hilend 15 

(UCLA); hillsides, Hit Ana River Canyon, May 3, 1919, Munz, Street $ Wil- 

liams 2624 (P); Santa Ana Canyon, April 11, 1922, Pierce (P). SAN DIEGO co.: 

Ramona, April 20, 1891, Thurber (F). 

23. Calochortus flexuosus Watson in Am. Nat. 7: 303. 1873. 

Bulb ovoid, with membranaceous coats; stem erect or often 

more or less decumbent and twining, usually branched, rarely 

bulbiferous; leaves linear, attenuate, reduced upward; inflo- 

rescence monochasially 1—4-flowered, its internodes short; 

flowers campanulate, erect, white to pink, each petal with a 

transverse yellow band at the gland, and usually a purple spot 

on the claw, sepals similarly marked; sepals shorter than the 

petals, lanceolate, obtuse or acute, glabrous; petals obovate, 

cuneate, rounded and obtuse above, sparsely invested near the 

gland with short, thick hairs ; gland not depressed, transversely 

lunate to nearly circular, densely covered with rather short 

processes; anthers oblong, obtuse or umbonate, about equal- 

ling the basally dilated filaments in length; ovary linear, not 

winged, tapering to a persistent, trifid stigma; fruit lanceo- 

late, acute, 3-angled, erect ; seeds strongly flattened, with light- 

colored, hexagonally reticulate coats. 

Well-developed specimens of this species are distinguished 

by their characteristic, flexuose-twining habit. In depauperate 

specimens, however, this character is not so evident, and, due 

to the uncertainty of favorable growing conditions throughout 

the range, such specimens are not infrequent. The lanceolate, 

acute capsules are also characteristic, and fruiting specimens 

could not be very easily confused with those of any other spe- 

cies. Its nearest ally seems to be C. catalinae, but the relation- 

ship is remote, and the two are easily separated on a number 

of characters. 
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IBUTION. On desert hills and mesas, southwestern Bicis | westward to 

pie Nevada and adjacent California, southward to central Arizo 

COLORADO. MONTROSE СО.: red clay soil, Naturita, 1620 m. alt. Мау 12, 1914, 

Payson 289 (Е, б, М, RM, WS); same locality s 26, 1914, Pays 357 (Е, С 

М, RM, WS). MONTEZUMA СО.: MeElmo бй, dune 1892, Eastwood (Е). 

UTAH. КАМЕ co.: Kanab, Thompson (G TYPE). WASHINGTON CO.: dry hillside, 

10 mi. е. of St. George, May 10, 1938, Barkley 3207 (О); sandstone mesa n. of 

St. George, May 17, 1933, Benson 31 (UC); lava hill, Belveau, 1200 m. alt., June 

1, 1929, Cottam, Stanton § Harrison 3991 (P); dry situations, sage association, 

Pine Valley, 1950 m. alt., June 3, 1929, Cottam, Stanton 4: Harrison 4058 (P); 

St. George, May 13, 1902, и (RM); in shrubs, rocky hillside, just outside 

west entrance to Zion National Park, May 10, 1937, Hitcheock 2981 (O, UM); 

w. of St. George, April 16, pes Jones (P); in gravel, La Verkin, 1020 m. alt., 

May 8, 1894, Jones 5187 (F, M, NY, P, RM, UO) ; red' sand, Вора да! 1200 m. 

alt., May 16, 1894, Jones 5249 (P); Zion Canyon, May 21, 1923, Jones (CA, P, 

); mesa е. of Hurricane, 1125 m. alt., May 3, 1932, Maguire $ Blood 1310 

(RM, UC); on detis pie 3 mi. n. of Toquerville, April 2, 1934, Maguire, 

Maguire § Maguire 4753 (RM, WS); Valley of the Virgin, near St. г m 

1874, Parry 254 (F, G, M, PA); on limestone, Pine Valley Road, 15 m of 
St. George, 1500 m. alt., May 6, 1934, Stone 166 (NY); on sandstone, 34 mi. Г. 

St. George, toward Cedar City, 1530 m. alt., May 9, 1934, Stone 200 (NY); т 
sand, Red Hill, St. George, May 2, 1908, Tidestrom 9266 (М); pifion belt, on slopes 

between St. George and Beaverdam Mts., May 6, 1919, Tidestrom 9313 (NY). 

ARIZONA. COCONINO co.: San und Mts., July, 1884, Lemmon $ Lemmon 

(UO); Bright Angel Trail, Grand Canyon of the Colorado River, May 60, 1917, 

Meiere (CA); Bright Angel Trail, Grand Canyon, p Shockley (D). YAVAPAI 

co.: Montezuma Castle National Monument, May 20, 1937, Cutler 1123 (М); 

Prescott, June 3, 1929, Eastwood 17694, im part fne Verde Valley, April 15, 

920, Jones 119 (G); between Prescott and Ash Fork, May 12, 1931, McKelvey 

90 (G); Fort Verde, 1884, Mearns 203, in part (NY); loose gypsum soil near 

Montezuma Castle National Monument, May 21, 1935, Nelson $ Nelson 2039 (M). 

GILA CO.: mesa near Rock and Rye ereeks, 990—1050 m. alt., Collom 74 (M, ah 

1 Dam, April 19, 1917, Eastwood 6282 (CA); Roosevelt Dam, May 

19, Eastwood 8734 (CA); San Carlos, April 1, 1935, Eifrig (Е); . 

шл Cooley Road, May 6, 1925, Nelson 10374 (RM, UC); rocky slopes near 

Roosevelt Lake, May 6, 1935, Hee $ XI 1792 (M, NY) ; mesas at the foot 
of the Mazatzal Mts., Мау 19, 1935, Nelson $ Nelson 1984 (M); San Carlos, 
April, 1932, Palmer (CA); 9 mi. n. of Winkelman, Globe Road, April 28, 1922, 

Wiegand $ Upton 3046 (Е). MOHAVE co.: vicinity of WE m 1 1927, 

Braem (D); road to Clay Springs, 996 1200 m. alt., May 1 9 Braem (D, 
P); on road to с Springs, from m uu. Mes TT, > алою 18468 

А); Yueea, April 21, E Jones (P); Peaeh Springs, May 26, 1884, Jones 
(P); Chemehuevis, 750 m apis 21, T Jones (P); Peach эд June, 

1884, Lemmon $ Lemmon i UNTY NOT DETERMINED: on road to the Mereury 

Mine, di of ES kii Mey 6, 1929, 8 16888 (CA). 
МЕХ $, juniper belt, Kyle Canyon, Charleston Mts., 

2100 m. ee ne 15 E 79 7040 (Clokey); same locality, 1400 m. alt., May 
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15, 1937, Clokey 7481 (Clokey, М, О); in brush, juniper belt, Harris Springs Road, 

Charleston Mts., 1800 т. alt., May 17, 1937, Clokey 7483 (Clokey, М, О); wash, 
Covillea belt, Trout Creek Жаз, Charleston Mts., 1700 m. alt., May 8, 1936, Clokey 

§ Anderson 7139 (Clokey, M, O); in the underbrush, Muddy Range, s 10, 1905, 
Goodding 2215 (M, RM) ; Goodsprings, April 30, 1905, Jones (CA, NY, P); Las 
Vegas into Charleston Mts., 1500 m. alt., May 2, 1934, Stone 115 (NY). NYE со.: 
Rhyolite, 1140 m. alt., rue; 26, 1907, Jones (P). ESMERALDA Co.: Grapevine Mts., 
June 2, 1891, Coville 4 сано 978 (МҮ). COUNTY NOT DETERMINED: red sand, 
St. Joe, 420 m. alt., April 7, 1894, Jones 5029 (CA, P); between Boulder City and 
Rhyolite, April 24, 1935, месте ken ( 

CALIFORNIA. INYO co.: Daylight Pass, May, 1932, Harrison 5477 (M); 3 
among shrubs, on ridge above Keane Spring, Amargosa Range, 1140 m 
9, 1932, Munz 12595 (M, P, UC, UM); open hill-slopes above spring, еби гены 
Funeral Mts., 1320 т. alt., Мау 9, 1932, Peirson 9942 (UC); Boundary Canyon, 
California-Nevada Line, vd 3, 1937, Rountree (CA); Death Valley, April, 1907, 
Smith (UC). RIVERSIDE C oeky slope in high eanyon, vieinity of Corn Springs, 
Chuckwalla Mts., Colorado. Desert, 660 m, alt., April 9-12, 1922, Munz $ Keck 
4838 (P) 

24. —À Dunnii Purdy in Proc. Calif. Acad. Ser. III. 
Bot. 2: 147. 

ebat T var. Dunnu Jepson & Ames in Jepson 
Fl. Calif. 1: 294. 1921. 

Bulb ovoid, with membranaceous coats; stem erect, often 
branched, not bulbiferous; leaves 1 em. or less broad, tapering 
to the tip, reduced upward; inflorescenee monochasially 1—4- 
flowered, its internodes usually very short; flowers broadly 
campanulate, erect, white or flushed with pink, with a reddish 
brown spot on each petal above the gland, and sometimes with 
a smaller, similar spot on each sepal near the base; sepals 
shorter than the petals, lanceolate, acuminate, usually gla- 
brous; petals obovate, cuneate, usually rounded above, 
sparsely invested near the gland with short yellow hairs; 
gland not depressed, more or less circular, densely covered 
with yellow, hair-like processes; anthers oblong, acute, white, 
about equalling the basally dilated filaments in length; ovary 
linear, not winged, tapering to a persistent, trifid stigma; fruit 
linear, 3-angled, erect; seeds not known. 

This species differs from its immediate allies in its hair-like 
gland processes and white petals, which are spotted above the 
gland. In size and habit, it resembles C. splendens, with which 
it grows, and with which it occasionally hybridizes. 
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DISTRIBUTION. On dry, stony ridges near Julian, San Diego TI" California, 

southward to the Guadalupe Mountains in northern Lower Californ 

CALIFORNIA. SAN DIEGO co.: on chaparral ridges, between J det. T Cuyamaea, 

June 22, 1903, Abrams 3810 (G, M, NY, PA); west side of road on rocky, bushy 

hillside, 2 mi. from Descanso, off the Campo Road, June 15, 1906, Brandegee (UC) ; 

, ; уа 
Dunn (CA), TYPE COLLECTION; dry, stony slope, ‘‘Desert View,’’ в. of Julian, 

June 29, 1923, Munz $ Harwood 7314 (NY, P) ; rocky hilltop, 3 mi. s. e. of Julian, 

June 24, 1938, Ownbey 4: Ownbey 1664 (CA, Clokey, D, Е, G, Kew, M, NY, О, P, 

PA, RM, UC, UCLA, bee UO, US, WS); Cuyamaea, 1350 m. alt., June 11, 1919, 

Spencer 1356 (CA, G, NY, 9 

LOWER CALITOR NIA. Northern Lower California,“ July 10, 1884, Orcutt 532 

(US) ; Guadalupe Mts., June, pin. Orcutt 839 (G). 

25. Calochortus Palmeri Watson in Proc. Am. Acad. 14: 266. 

1879. 

Calochortus splendens var. montanus Purdy in Proc. Calif. 

Acad. Ser. III. Bot. 2: 143. 1901 
Calochortus invenustus var. montanus Parish in Bull. So. 

Calif. Acad. 1: 124. 1902. 
Calochortus montanus Davidson, ibid. 9: 54. 1910. 

Calochortus paludicola Davidson, ibid. 53. 
Calochortus Palmeri var. paludicolus Jepson & Ames in Jep- 

son, Fl. Calif. 1: 294. 1921 

Bulb ovoid, with membranaceous coats; stem erect, often 

branched, bulbiferous; leaves linear, attenuate, reduced up- 

ward; inflorescence monochasially 1—4-flowered, its internodes 

usually very short; flowers broadly campanulate, white to 

lavender, sometimes with a brownish spot near the base of 

each sepal, or on each petal about the gland; sepals equalling 

or exceeding the petals, lanceolate, acuminate, the tip often 

curled back, glabrous; petals obovate, cuneate, usually rounded 

above, sparsely invested near the gland with yellow, flexuous 

hairs; gland not depressed, more or less circular, densely 

covered with short, thick, distally knobbed, but unbranched, 

yellowish processes; anthers oblong, acute or obtuse, white, 

usually equalling the basally dilated filaments in length; ovary 
linear, not winged, tapering to a persistent, trifid stigma; fruit 
linear, 3-angled, erect; seeds unknown. 

Notwithstanding the formidable array of synonyms, 
C. Palmeri is morphologically quite uniform, and is easily 
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distinguished by its characteristic gland processes. It is per- 

haps most closely allied to C. splendens, but its white anthers 

and consistently bulbiferous habit, as well as the gland char- 

acters, mark it at once. The name, C. Palmeri, however, has 

usually been misapplied to another entity, C. striatus, an inter- 

pretation which is not in accord with the specimens on which 

it was based. 

DISTRIBUTION. California: in low meadows, ‘‘cienegas,’’ Tehachapi, San Ga- 

briel, San Bernardino and San Jacinto mountains, 

CALIFORNIA, KERN СО.: Tehachapi, June 24, 1889, Greene (UC). LOS ANGELES 

CO.: in adobe of a cienega, Leonis Valley, May 9-24, 1896, р (UC). SAN 

BERNARDINO CO.: flat and low hills, Squint’s Ranch, 1600 m , June 5, 1935, 

Clokey 6539 (Clokey); openings on flats and slopes, RT diit 1000 m 

alt., June 5, 1935, Clokey $ Anderson 6538 (Clokey, Е, M, NY, P); wet водо. 

Bear Valley, July, 1909, Davidson 8171 (D), type collection of C. paludicola David- 

son; moist area under pines, near lake, about 1 mi. w. of Fawnskin, July 6, 1924, 

танана (Р); grassy swale, south side of Big Bear Lake, San Bernardino Mts., 
Im 29, 1938, Ownbey $ Ownbey 1675 (CA, Clokey, D, Е, G, Kew, M, NY, O, P, 

, RM, UC, UCLA, UM, UO, US, WS); Mojave River District, May 25, 1876, 

Feds 527 (Е, G ТУРЕ, M, NY, UC); borders of stream, Cox Rane — side 

of San Bernardino Mts., June 14, 1886, Parish 1857 (G, UC); upper Mojave River, 

northern base of San Bernardino Mts., May, 1882, Parish $ Parish 1341 (Е, 9, 

). RIVERSIDE co.: Strawberry Valley, San Jacinto Mts., 1650 m. alt., June 

21, 1910, Condit (UC) ; San Jacinto Mts., 2100 m. alt., Aug., 1880, Parish $ Ра rish 

586 (G); San Jacinto Mts., June, 1897, Reinhardt (UC). 

26. Calochortus splendens Douglas ex Bentham in Trans. 

Hort. Soc. Lond. Ser. II. 1: 411, pl. 15, fig. 1. 1834. 

Calochortus splendens var. atroviolaceus Hort. in Gard. 

Chron. Ser. IIT. 18: 14. 1895; Purdy & Bailey in Bailey 

& Miller, Cyclop. Am. Hort. 1: 221. 1900. 

Calochortus splendens var. ruber Hort. ex Purdy & Bailey, 

$, 0. 

Calochortus splendens var. major Purdy in Proc. Calif. 

Acad. Ser. IIT. Bot. 2: 143. 1901. 

Calochortus splendens var. rubra Purdy, l. c. 144. 

a Davidsonianus Abrams, Illust. Fl. Pac. States 
1: 441 

Bulb us with membranaceous coats; stem erect, often 
branched, rarely bulbiferous; leaves linear, attenuate, reduced 
upward; inflorescence monochasially 1—4-flowered, its inter- 
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nodes usually very short; flowers erect, campanulate, lavender, 

often with a purple spot near the base of each sepal and some- 

times with a similar spot on each petal about the gland; sepals 

shorter than the petals, lanceolate, acuminate, glabrous; petals 

obovate, cuneate, usually rounded and erose-dentate above, 

sparsely invested below the middle with slender, more or less 

flexuous hairs; gland not depressed, naked or usually densely 

covered with distally much-branched (‘‘fungoid’’) processes; 

anthers linear-lanceolate to linear-oblong, obtuse to short apic- 

ulate, purple to blue, usually shorter than the basally dilated 
filaments; ovary linear, not winged, tapering to a persistent, 

trifid stigma; fruit linear, 3-angled, erect; seeds strongly 
flattened with light-colored, cellular coats. 

Calochortus splendens is usually easily distinguished by its 
characteristic gland processes, but the occasional absence of 
these is equally characteristic. Both forms are frequently 
found growing together, and are otherwise indistinguishable. 
Specimens of this species from Santa Barbara County and 
southward have fewer, shorter hairs on the face of the petals, 
but do not appear to differ constantly in any other way. This 

element has been described as C. Davidsonianus, but its single 
quantitative difference seems hardly of taxonomic significance. 

DisTRIBUTION. Dry hills, Colusa County, California, southward in the Coast 

Ranges to northern Lower California; also on Santa Catalina and the Coronados 
Islands. 

CALIFORNIA. COLUSA СО.: clay soil, above Middle Fork of Stony Creek, 2.5 mi. е. 

of Bonnie View, е. base of Snow Mt., 510 ш. alt., May 14, 1939, Constance 2491 

(UC) ; on mountains near Fouts Springs, June, 1884, Rattan 60 (D, G). LA 

between Burns Valley and Borax Lake, June 9, 1938, Hoover 3552 (UC). SANTA 

CLARA CO.: near Llagas Creek, June 6-10, 1909, Dudley (D). SAN BENITO CO.: loose 

soil in sandstone, east slope, Pinus Sabiniana belt, 2 mi. n. of Idria, Sen: Garins 

Range, South Coast Ranges, 600 m. alt., Мау 25, 1938, Constance $ Morrison 2265 

(O, WS); near Hepsedam Peak, 1899, Dudley (D); San Benito, May 16, 1918, 

Warten 6945 (CA); Loco Flat, San Benito Г: 600 m. alt., May 29, 1915, Hall 

9957 (б, UC); Hernandez, June 7, 1903, Lathrop (D). MONTEREY CO.: of 

Paloma Canyon, about 8 mi. above its — E mae Min the Arroyo Seco, Santa Lueia 

Mts., July 1, 1923, Bacigalupi (D) ; Tulareitos Ranch, Carmel Valley, May 15, 1924, 

Bacigalupi (0); San Antonio River, May 7, 1861, Brewer 568 (UC); Stone Can- 

yon, June 13, 1910, Condit oh loeality uncertain, but presumably near Mon- 

terey, „California, » Douglas (G, NY), TYPE COMLECTION; dry bank by road, 

above Mission San Antonio, May 13, 1895, Dudley (D); grade s. of Tularcitos 
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Ranch, Santa Lucia Mts., June 10, 1901, Dudley (D); Tassajara Hot Springs, 
June, 1901, Elmer 3217 (CA, D, M, UO); Santa Lucia Camp, Arroyo Seco River, 

Santa Lucia Mts., May 23, * 1 6533 (СА). SAN LUIS OBISPO co.: Paso 
Robles, June 10, 1917, Abrams 6501 (D); Atascadero, = 30, 1861, € 50? 
(G, M, UC, WS); Piso Robles, cay 1926, Eastwood 18811 (CA); 
of Black Mt., S. 1, T. 29 S., R. 15 E., 540 m. alt., May 24, 1937, "af 212 (UC); 
roadsides, near Templeton, May 9, 1926, Wiggins 2056 (D). SANTA BARBARA CO.: 
Blochman’s Ranch, near Santa Maria, June 17, 1906, — end (CA); Mono 
Flat Ranger Station, ry Barbara Forest Reservation, 450 m. , July 3, 1923, 
Grant 1687, in part (M, P); Santa Barbara, Meiere EE VENTURA co.: dry, 
sandy soil, Quatal Canyon, near Mt. Pinos, Pd 2, 1938, Ownbey $ Ownbey 1685 
(G, М, О, UC). Los ANGELES co.: Bouquet Canyon, 450 m. alt, May 13, 1930, 
Clokey, Clokey § Templeton 4627 (Clokey) ; Topanga Canyon, Santa Monica Mts., 
June 3, 1916, Hiatt (P); Claremont, i 7, 1910, Pease (G); Claremont, 450 m. 

, 

480 m. alt., April 27, 1934, Wheeler 967 0 (CA, D, UCLA). SANTA CATALINA IS- 

LAND: without exact locality, Brandegee (UC); without exact locality, May 15, 
1890, ex herb. Brandegee (G); grassy slope, Empire Landing, 60 m. alt., May 12, 
1928, Dunkle 1922 (P) ; Isthmus, May 29, 1927, Jones (P) ; without exaet locality, 
June 12, 1921, Knopf 213 (F); Тайшык, June, 1922, Knopf 446 (Е); open fields 
at the Isthmus, May 16, 1920, Nuttall 216 (F); highlands between чын, апа 
Middle Ranch Canyon, June 4, 1920, Nuttall 598 (Е); dry, high hills, Avalon, 

May, 1896, Trask (M, NY, UC). SAN BERNARDINO co.: brushy flat, Devore Cutoff, 

460 m. alt., May 19, 1935, Clokey 6540 (Clokey, F, M, NY, P); Arrowhead Springs, 

Мау 10, 1891, Fritchey 39 (M); Mill Creek Canyon, near Skinner, June 15, 1901, 
Grant (D); Arrowhead Hot Springs, San Bernardino Mts., May 24, 1906, Grant 

6647 (D); Redlands, May, 1906, Greata 446 (CA); between Victorville and Mo- 

jave, May 24, 1926, Hart 26 (CA); Cajon Canyon, June, 1928, Jones (F, Р); hills 
near Old San Bernardino, May 10, 1889, Parish 2075 (F); dry mesas, San Ber- 

nardino Valley, n. of San Bernardino, 300 m. alt., June 8, 1917, Parish 11334 (UC); 

Mentone, May, 1903, Williamson (PA). Уват co.: Elsinore, Мау, 1901, Abrams 

(D); near Idylwild, June 24, 1932, Epling (UCLA); 4 mi. above Corona, Temes- 

eal Canyon, June, 1933, Epling $ Ewan (D, M, UC, UCLA); canyon of the San 

Jacinto River, San Jacinto Mts., 900 m. alt., June 8, 1901, Hall 2014 (UC); dry 

hillside, San Jacinto River Canyon, May 30, 1917, Jenkins ꝙ Street 1953 (D, P); 

Banning, 690 m. alt., May 11, 1903, Jones (P); Menifee, May, 1893, King (UC); 

dry soil near road, mouth of San Jacinto Canyon, 450 m. alt., May 19, 1922, Мите 

$ Johnston 5411 (P); I a Glen Ivy € z Santiago Peak, Santa Ana 

Mts., 1440 m. alt., June 1923, Munz $ Keck 4 (P). ORANGE CO.: Trabuco 

Canyon, June 16, 1901, freccia p 55 (D); El E March, 1899, Bowman (D); 

Laguna Beach, May, 1921, Campbell 1 (CA); bluffs along shore, Laguna Beach, 

May 5, 1916, Crawford (D, P); hillsides, Santa Ana River Canyon, May 3, 1919, 

Munz, Street $ Williams 2625 (D, P, PA); open, dry po and hillsides, Arch 

Beach, May, 1903, White 3 (UC). SAN DIEGO CO.: grassy slopes, between Onofre 

Mts. and the sea, April 19, 1903, Abrams 3275 (G, M, NY, D ene type —— 

of C. Davidsonianus Abrams; Mission Hills, San Diego, May 5, 1903, Abra 

(D, G, M, NY, P, PA); on dry ridges, — May 31, 1903, Abrams 3666 70 

NY); grassy орда, Cuyamaea P. O., m. alt., June 23, 1903, Abrams 3817 
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(D, G, M, NY); Del Mar, May 11, 1905, ОО, (UC); hillsides and mesas, 

San Diego: May, 1906, а. (UC); Descanso, June 16, 1906, Brandegee 

(UC); in hard soil, San Diego, May 20, 1903, eee» 3420 (Е, G, М, NY, P, 

UC); Warners Hot ауа July, 1913, Buttle (СА); зы April 24, 1904, 7 m. 

alt., бене 5111 (NY); old clearings, foothills, Bird Rock, April 11, 1914, 

у; 0, 

Epling, Darsie, Knox ĝ Bovis 4 (D, M, NY, UC, ̀ A); Harper Raneh, near 

Cuyamaea Lake, June 23, 1988, Epling, 2 zn 5 Robison (CA, D, M, RM, 

UC, 5 ; Hell Hole Canyon, near Borego, April 5—7, 1932, Epling $ Robison 

(D, UC, UCLA); Guatay Mt., June 26, 1935, Epling ў Robison (UCLA); wooded 

hills, open spaces, near зак 1300 m. alt., June 6, 1932, Fosberg 8283 (P); 

Ostrich Farm, San Diego, May 5, 1906, Grant (0); Santa Ysabel, May 20, 1893, 

Henshaw (G); at edge of chaparral, ex 15 Canyon, 165 m. alt., May 16, 1929, 

Hitchcock (P); sandy flats, 4 mi. e. a, May 11, 1930, Sedi 4857 (CA); 

ountain trail, La Jolla, May 25, 1911, ques (UCLA); Cuyamaea Lake, May 30, 

June 11 = Jones (UC); Pala, May 10, 1934, Jones me aeumba, Laguna 

Mts с 1917, McGregor 996 (0); Escondi Ке E 927, wae 110 (UC); 

Ёш in 1 Tecate Mt., May 10, 1924, Мем 8083 (Р); dry ridge, Palomar 

Mts., 1500 m. alt., June 22, 1924, Munz 8218 (P); dry slope, Doane Valley, 

mar Mts., 1500 m aie ш z min Munz 8321 (G, P); dry chaparral burn, 6 m 

n. of Santa Ysabel, May , Munz 9807 (P); dry hillside, near Fallbrook, 

225 m. alt., May 15, bur pos E Harwood 8855 (D, P, PA, RM); dry, gentle 

slope, 8 mi. n. of Descanso, June 27, 1923, Munz $ Harwood 7170 (P); dry, gravelly, 

brush-covered hills, 3 mi. п. w. of Pine Valley, June 24, 1938, Ownbey $ Ownbey 

1660 (CA, D, F, G, Kew, M, МУ, О, P, PA, RM, UC, UM, UO, US, WS); am 

aari Mt., near La Jolla, May 1, 1935, Purer 6523 (M); hillside, near R 

1935, pii 6676 (M); Шу soil, Camp Kearney Mesa, May 29, 1937, ee 

jan (M); Point Loma, May 16, E Reed (P); La pe Er 26, 1895, Snyder 

(F); on sunny, sandy slopes, vicin of San Diego, 9 lt ril 21 1 

Spencer 18 (б, UC); dry hills ar {чё de, 1005 m. Ga May 2, 1919, Spencer 

1153 (CA, G, NY, P); dry hills, Mesa Grande, 990 m. alt., Jun 1919, Spencer 

1854 (G); in desert sand, Colorado Desert, May 16, 1920, pr се an ОЧ 

slopes above Descanso Creek, 3% mi. above Descanso, 1110 ш. alt., May 30, 1931, 

Wolf 2206 (D); San Luis Rey River, № mi. below Henshaw б. 1780 т. alt., 

May 30, 1931, Wolf 2225 (UC), 2226 (D). 
отв CALIFOR: RNIA. Coronados Islands, Anthony hei Valledenos Creek, May 

4, 1893, Brandegee (UC); clay and Len hillside, n. of Ensenada, 300 m. 

alt., April 3 "1935, Canby (Р); north end of маі aet top of dry ridge, Coro- 

Ade Isla Ж з, 210 m. alt., Ма n n 1921, Cowles 1 (P); gravelly plains, San 

Quintin, April 8, 1936, Epling 4 Stewart (D, UCLA); All Рі Bay, April, 1882, 

Fish (G); Tecate, April 10, 1923, Gallegos 925 (US); ranch, 29 mi. s. w. of Tia 

Juana, April 18, 1925, Jones (Р). 

27. Calochortus striatus Parish in Bull. So. Calif. Acad. 1: 

122. 1902 
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? Calochortus comosus A. Nelson in Bot. Gaz. 47: 425. 

1909.9“ 

Bulb ovoid, with membranaceous coats; stem erect, some- 

times short, usually branched, not bulbiferous; leaves linear, 

attenuate, reduced upward; inflorescence 1—5-flowered, sub- 
umbellate; flowers campanulate, erect, lavender with conspic- 
uous purple veins; sepals shorter than the petals, lanceolate, 
acuminate, glabrous; petals obovate, cuneate, usually rounded 
and erose above, sparsely invested near the gland with slender, 
flexuous hairs; gland not depressed, oblong, densely covered 
with slender, hair-like processes; anthers oblong, obtuse or 
acute, yellowish, about equalling the basally dilated filaments 
in length; ovary linear, not winged, tapering to a persistent, 
trifid stigma; fruit linear, 3-angled, erect; seeds strongly 
flattened, with light-colored, hexagonally reticulate coats. 

his species is distinguished by its striate petals and hair- 
like gland processes. In the California manuals and floras it 
is described as C. Palmeri, but that name was originally ap- 
plied to a different entity. 

DISTRIBUTION. In low alkaline meadows about springs, near Las Vegas, Nevada, 
and on the Mojave Desert in southern California, partieularly along its southern 
edge. 

NEVADA. CLARK CO.: Las Vegas, 300 m. alt., April 29, 1905, Jones (D, P). 
CALIFORNIA. KERN co.: dry soil, Steban Miranda! s Rancheria, 2 mi. n. e. of 

Weldon, 900 m. alt., June 1, 1933, Voegelin 221 (UC). LOS ANGELES co.: dry 
P about Lentes, May, 1909, Brandegee iid ; Lancaster, June, pe Elmer 
164 (D). SAN BERNARDINO CO.: in cienega, Cushenbury Spring, June 17, 1923, 
гомо (0); Twenty Nine Palms, May 17, 1902, Brandegee (UC); in ed alka- 
line meadow about springs, Rabbit Bertani; Lucerne Valley, Mojave Desert, 870 
m. alt., June 10, 1930, Johnston 3777 (P); Whiskey Spring, Cushenbury Canyon, 
May 12, 1926, Jones (CA, D, NY, P); alkaline meadow, Cushenbury Spring, Mo- 
jave Desert, 1260 т. alt., June 13, 1922, Munz 5740 (Clokey, Р, UC); dry meadow, 

Cushenbury Spring, Mojave Desert, June 30, 1938, Ownbey $ Ownbey 1677 (G, 
Kew, M, O, RM yb alkaline meadows, Rabbit Springs, Mojave Desert, 810 m. 
= June 1 ‚ 1901, Parish 5000 (D, G, NY, vif Rabbit Springs, Mojave Desert, 
May, 1882, Pa rish $ Parish 1342 (F, G, M, PA), TYPE COLLECTION; along mesa 
above springs, Box S Springs, 1065 m. alt., E 14, 1924, Peirson 4563 (D) ; alka- 

line meadow, Cushenbury Spring, May 24, 1922, Pierce (P). 

“The type specimen of C. comosus has not been located, but, from the original 

deseription, it seems likely to be this species. 
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28. Calochortus monanthus Ownbey, n. sp.?5 

Bulb ovoid, with membranaceous coats; stem erect, un- 

branched, bulbiferous; leaves a centimeter or less broad, at- 

tenuate, reduced upward; inflorescence 1-flowered, the bracts 

opposite and linear-attenuate; flower turbinate-campanulate, 
long-pedicellate, pinkish, with a A-shaped, dark red spot on 

each petal above the gland; sepals shorter than the petals, nar- 

rowly lanceolate, attenuate, glabrous; petals obovate, cuneate, 

rounded and erose above, or with a short acumination, invested 

near the gland with a few flexuous hairs; gland not depressed, 
oblong, densely covered with slender, hair-like processes; an- 

thers linear-lanceolate, short-apiculate, longer than the basally 

dilated filaments; ovary linear, not winged, tapering to a trifid 

stigma; fruit and seeds not known. 

Calochortus monanthus is a fourth unique and unquestion- 

ably valid species from the Siskiyou Region of northern Cali- 
fornia and adjacent Oregon. Like the others, C. Greenei, 
C. Howella and C. persistens, it is apparently very restricted 
in its distribution, having been collected but once, over sixty 
years ago. Like them, also, it apparently has no immediate 
allies. Its one-flowered habit, long pedicels, turbinate-campan- 

ulate flowers, and particularly the nature of the gland, distin- 
guish it at once. 

DISTRIBUTION. California: known only from the type locality. 
CALIFORNIA. SISKIYOU CO.: meadow along the Shasta River, near Yreka, June 24, 

1876, Greene 887 (Е, G, M TYPE, PA). 

29. Calochortus venustus Douglas ex Bentham in Trans. 
Hort. Soc. Lond. Ser. IT. 1: 412, pl. 15, fig. 3. 1834. 

= Calochortus monanthus sp. nov., bulbo ovoideo membranaceo-tunicato; caule 

ereeto simpliei bulbifero; foliis usque ad 1 em. latis attenuatis т reduc- 

tis; inflorescentia uniflora, bracteis oppositis lineari-atten 21 re turbinato- 

campanulato longe-pedicellato roseolo, in quoque petalo supra glan iu lam Es 
A-formi rubida; sepalis petalis brevioribus anguste piden attenuatis glabris; 

petalis obovatis cuneatis, apice rotundis жди aut brevi-aeuminatis, prope 

glandulam pilis paucis flexuosis praedi is; glandula non depressa oblonga, pro- 

cessis gracilibus filiformibus dense vestitis; niere lineari-lanceolatis brevi-apicu- 

atis, filamentis basilariter dilatatis longioribus; ovario lineari non alato, stigmate 

trifido; eapsula seminibusque ignotis. 
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Calochortus venustus var. purpureus Baker in Gard. Chron. 

N. S. 8: 72. 1877; Van Eeden, Album, f. 75, fig. 5. 1877. 

Calochortus venustus var. purpurascens Watson in Proc. 

Am. Acad. 14: 266. 1879; Purdy in Proc. Calif. Acad. Ser. 

III. Bot. 2: 141. 1901. 

Calochortus purpurascens Purdy, 1. c. 139, as synonym. 

Calochortus venustus var. Caroli Cockerell in Nature 67: 

235. 1903. 

Calochortus venustus var. roseus Reuthe in Gartenflora 35: 

116. 1886. 

Calochortus roseus Hort. in Gard. Chron. Ser. III. 18: 14. 

1895. 

Calochortus venustus var. pictus Hort., I. c. 

Calochortus pictus Purdy in Proc. Calif. Acad. Ser. III. Bot. 

2: 141. 1901, as synonym. 

Calochortus venustus var. sanguineus Hort. ex Purdy & 

Bailey in Bailey & Miller, Cyclop. Am. Hort. 1: 221. 1900. 

Calochortus venustus var. eldorado Purdy in Proc. Calif. 

Асад. Ser. IIT. Bot. 2: 141. 1901. 

Calochortus venustus var. sulphureus Purdy, l. c. 

Bulb ovoid, with membranaceous coats; stem erect, usually 

branched, bulbiferous; leaves linear, attenuate, reduced up- 

ward; inflorescence 1-3-flowered, subumbellate; flowers erect, 

campanulate, white to yellow, purple or dark red, each petal 

marked with a conspicuous, median, dark red blotch, and often 

with a second, paler blotch above the first; sepals about equal- 

ling the petals, narrowly lanceolate, attenuate, curled back at 

the tip, glabrous; petals obovate, cuneate, usually rounded and 

obtuse above, sparingly invested near the gland with slender 

hairs; gland not depressed, more or less quadrate in outline, 

densely covered with short, hair-like processes ; anthers linear- 

lanceolate to linear-oblong, acute or obtuse, usually about as 

long as the basally dilated filaments ; ovary linear, not winged, 

tapering to a persistent, trifid stigma; fruit linear, acute, 3- 

angled, erect; mature seeds unknown. 

Calochortus venustus is infinitely variable in the color and 
markings of the flowers, but appears to represent a very nat- 
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ural entity. In a given locality, one variant may occur more 
frequently, but usually not to the exclusion of all others, while 

a few miles away, another form may predominate. The spe- 

cies is quite constantly distinguished by its quadrate gland, 
but some color forms are otherwise very close to C. superbus. 

DisTRIBUTION. California: usually in light, sandy soil, Sierra Nevada, from El- 
dorado County to Kern County, and in the Coast Ranges from the vicinity of San 
Francisco Bay to Los Angeles County. 

CALIFORNIA. N co.: Jackson, 1892, Hansen 1126 (UC); Pine Grove, 750 
m. alt., June, 1895, Hansen 1861 (D, M). CALAVERAS CO.: hillside above North 

Fork of du River, 3 mi. w. of San Andreas, 300 m. alt., May 21, 1927, Stan- 
ford 314 (P, ЕМ); near Milton, May 14, 1923, Sisinb ao (CA). TUOLUMNE CO.: 
Keltz Mine, June 7, 1895, Blasdale (UC) ; foot of grade below Confidence, June 15, 
1937, Hoover 2453 (О); near Confidenee, July 1, 1923, Steinbeck (CA); in sunny 

places, Bear Creek, 300 m. alt., May 6, 1919, Williamson 41 (CA, Clokey, D, NY, 
P, RM). MARIPOSA co.: El Portal, May 20, 1925, Augsburg (CA); between Colfax 
Springs and Crockers, Yosemite National Par 900-1350 m. alt., July, 1901, Evans 
(UC); Wawona Road, near Alder Creek, Yosemite National Park, 1500 m. alt., 
June 18, 1911, Hall 8988 (UC); Meadow Road, Wawona, 1200 m. alt., July 25, 
1923, Howell 156 (CA); Wawona Road to Yosemite, at Alder Creek, Yosemite Park, 
1500 m. alt., June 15, 1924, Howell 413 (CA); above Coulterville, May, 1932, 

Seale (CA). MADERA CO.: rocky, sandy sd Clark Administrative Site, Sierra 
National Forest, S. 28, T. 8 S., R. 22 E., 750 m. alt., June 15, 1933, Hormay 55 

FRESNO CO.: Pine Ridge, June, je Brandegee (U0); thin, rocky soil, 

with A boulders and bushes, grassy north slope, Quercus Douglasii-Aesculus 

association, 1 mi. n. w. of Squaw Valley, on road to General Grant 3 Sierra 
Nevada Foothills, 510 m. alt., May 9, 1938, Constance 2227 (O, WS); e Camp, 
junction of North and вай Forks of Kings River, April 10, 1923, E 76 
(D); Cascada, 1500 m. alt., June 25, 1917, Grant 1007, т part (D); Pine Ridge, 
1500 m. alt., June 15-25, 1900, Hall § Chandler 245 (D, UC). TULARE CO.: vicinity 
of Homers Nose; region of AREE National Forest, 2700 m. alt., July 11, 1897, 
Dudley 1775 (D). KERN со.: Grapevine Grade, Tejon Pass, April 30, 1927, Abrams 
11667 (Clokey, D, P); Tejon Mts., July 7, 1891, Coville $ Funston 1176 (D), 
1177 (NY); hill near Guerilla roak, нра of Poso Creek Valley, July 9, 1895, 
Dudley 578 (D); field on Taylor's Ranch, near Gorman’s, Tejon Pass, Mt. Pin 
Region, June 16, 1896, Dudley $ Lamb 4551 (D); Cuddy Canyon, Mt. Pinos Re. 
gion, a bei 1896, n $ Lamb 4582 (D); pass to San Emigdio, Mt. Pinos 
Region, e 18, 1896, Dudley ꝙ Lamb 4584 (D); south slope, Tejon Pass, 1260 
m. alt. pin 1905, Hall 6265a, 6265b (UC); dry soil, east slope, Greenhorn Range, 
its 50 m. alt., June 2-10, 1904, Hall $ Babcock 5064 (UC); rocky wash, Kern Can 
yon, 7 mi. above Жаай, 720 m. alt., May 13, 1930, Howell 5055 (СА); Kernville, 
May, 1876, Kennedy (F, G, type of С. venustus var. purpurascens Watson); baked 
roadside, near Isabella, June 1, 1935, MacFadden 14163 (CA); sandy soil in pine- 
sagebrush association, north of Mt. Pinos, July 2, 1938, Ownbey $ Ownbey 1686 

(CA, Clokey, D, F, G, Kew, M, NY, O, P, PA, RM, UC, UCLA, UM, UO, US, WS); 
pine-sagebrush association, near head of Cuddy Valley, Т. 9 N., В. 21 W., July 3, 
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1938, Ownbey $ Ownbey 1689 (CA, Clokey, D, F, G, Kew, M, МУ, О, P, PA, RM, 
UC, UCLA, UM, UO, US, WS); grassy hillsides, Fort Tejon, June, 1887, Parish 
(F, G, NY); adobe soil, from Lebee through the San Emigdio Range to Maricopa, 
900-1250 m. alt., June 19, 1937, Silvear (UC); dry hills, 2 mi. n. of Weldon, 900 
m. alt., Мау 20, pi Voegelin 211 (UC). SAN JOAQUIN CO.: Linden, May, 1896, 
Gunnison (UC). TRA COSTA CO.: near spring, 4% mi. from summit, Mt. Diablo, 
May 25, 1921, ion, 8054 (D); Mt. Diablo, May 30, 1915, Eastwood 4445 
(СА); N ра May 12, 1931, Howell 6471 (CA); Mt. Diablo, May 15, 1899, 
Purdy (G, NY, UO). ALAMEDA co.: Lake Chabot, San Leandro, June, 1899, Car 
ruth (CA); Moshe Creek (Cedar Mt.), May, 1903, Elmer 4366 (CA, D, M, NY, 
UO); grassy hill-slopes, between Corral Hollow and Tesla, May 17, 1930, Ferris 
нар «Ф Р, А-н, grassy hill-slope, Tesla, Мау 17, 1930, Tork 7886 (D). SAN 

erpentine, back of Redwood City, fine 1, 1930, Abrams 7499 (D); 
Poit, pow 1903, Elmer 4763 (D, M, NY, UO); крайы; back of 3 
City, June 1, 1920, Hichborn 275 (M); hills near Redwood City, Jun 1932, 
Seale (CA); dry ground, Crystal Springs Lake, June 30, 1913, rn 371 
: STANISLAUS CO.: Del Puerto Canyon, May 13, 1938, Hoover 3414 (O). SANTA 
CLARA CO.: San Jose, May, 1901, Abrams (D); Pachecos Pass, June 25, 1862, 
Pn 1295 (G, M, UC, WS); Mt. Hamilton, Me 1900, Carruth (CA); Palo 
Alto, 1893, Dudley (D); San Juan Hills, May 27, 1895, Dudley 4012 (D); near 
Coyote Creek, May 31, 1895, Dudley 4122 (D); ас hills, near Coyote, 60 т. 
alt., Мау 17, 1918, Ferris 823 (D); Mt. Hamilton Road, near Grand View, 450 m. 
alt., May 30, 1907, Heller 8601 (D, F, G, M, NY, PA); serpentine, Jasper Ridge, 
June 4, 1921, Mason (D); San Juan Hills, near San Jose, May 7, 1895, Patterson 
(D); dry slope, San Antonio Creek, Burnt Hills, Mt. Hamilton Range, 600 m. 
Мау 26, 1935, Sharsmith 3204 (0); Alum Rock Canyon, 300 m. alt., May, 1905, 
Williamson (PA). SANTA CRUZ CO.: UR Cruz, June, 1881, Jones (P); Adobe 

еек Road, 1 mi. below Mt. Herman, 600 m. alt., June, 1910, Pendleton 1480 
(UC). SAN BENITO co.: Panoche Pan, April 29-Mareh 1, 1921, Abrama $ Borth- 
wick 7939 (D, NY, P, ВМ); New Idria, April 29-March 1, 1921, Abrams $ Borth- 
wick 7971 (D, P); near New Idria, May 31, 1899, Dudley (D); Lone Tree Road, 
lower canyon m Arroyo Dos Рісасһов, May 28, 1938, n: 3488 (О); Arroyo 
Dos Picachos, May 28, 1938, Howell. 13814 (CA); rnandez, May 25, 1903, 
Lathrop (D) ; Pinnacles, May 16, 1936, Rodde (СА); en аы, Мау 31, 1926, 
Sutliffe (СА). MONTEREY С0.: Nacimiento River, Мау 7, 1861, Brewer 538 (CA, 
G, M, he WS); locality uncertain, [as pre чери пеаг , ** Nova Cali 
fornia,’’ 1833, Douglas (G, NY), TYPE COLLECTION; Santa Lucia Mts., near Jolon, 
May 13, 1895, Dudley (D); sandy flat, 19.5 mi. s. e. of Jolon, Santa Lueia Mts., 
320 m. alt., May 10, 1935, Keck g. Stockwell 3228 (D); бый. Lucia Mts., June, 
1898, Plaskett 148 (NY). SAN LUIS — co.: Paso Robles, May 7, 1899, Barber 
(Р, Santa Lucia Mts., May 22, 1899, Barber (UC); Paso Robles, June, 
1906, Carruth (CA); Trout Creek, May 31, 1908, Condit (UC); roadside, Morro, 
June 13, 1911, Condit (UC); Cholame, May 5, 1926, Eastwood 13905 (СА); bene 
old road to Poyo, May 17, 1928, Sorel 15144 (CA); Pettitts Canyon, 
1928, Eastwood 15169 (CA); Pinus Sabiniana-Juniperus californica di 
La Panza, April 26, 1934, Keck 2815 (D, F, M, P, UC); Paso Robles, June, 1887, 
Lemmon (G, UC); Paso Robles, Purdy (G, P, UC); San Luis Valley, June 10—30, 
1882, fiw $44 (UC), 844a (D). SANTA BARBARA CO.: trail to Zaca Peak, 
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June 21, 1906, Eastwood 595 (CA); Zaca Peak Ridge, June 28, 1906, East- 
wood 753 (CA); near Santa Barbara, Miles (NY). VENTURA co.: Sulphur 

t. Paoa Sulphur Mt., 300-600 m. alt, June 1, 2, 1908, Abrams $ Mo- 
Gregor 44 (D, G, NY, P); brushy hillside, ба шш River, 1150 ш. alt., May 22, 
— iy $ Anderson 6543 (Clokey) ; Griffins, July, 1902, Elmer 3812 (D, M, 

P); hard-baked adobe ground, mouth of Matilija РА: оп, € Valley, 
i 18, 1932, а 7986 (M, UCLA); Mt. Pinos, dc 1922, Hart 18 (CA); 
near Frazer Mt. Park, May 27, 1928, Hilend 319 (U CLA); Сахай, yon 27, 
1926, Jones (D); аш, Canyon, April 28, 1926, Jones 5 dry flat, p 
Sespe Creek, n. of Wheelers Hot Springs, 1050 m. alt., May 1, 1934, Мипг 13224 
(P). LOS ANGELES co.: Liebre Mt., 1440 m. alt., June 20-93, 1908, Abrams $ Mc- 
Gregor 361 (D, NY); Newhall, May 15, 1916, Evermann (CA); grassy slope of 
oak glade, mouth of Pieo Canyon, near Newhall, 360 m. alt., May 17, 1930, Ewan 
4514 (D); road to Mt. Pinos, 1 mi. w. of juncture with Ridge Route, May 27, 

1 Ro 
Power Plant No. 1, San Francisquito Canyon, June 12, 1922, Mozley 1114 (RM); 
dry slope, Mint Canyon, п. of San Gabriel Mts., May 25, 1923, Munz 6791 (NY, 
P, UC); burned-over area in chaparral, Bouquet Canyon, near Saugus, 990 m. alt., 
June 9, 1923, Munz 6927 (NY, P); dry hillside, Ranger Station, Ridge Road, s. of 
Tejon Pass, June 9, 1923, Munz 6927a (P) ; dry slope, southern end of Ridge Route 
to Bakersfield, May 15, 1922, Pierce (P); Grapevine Canyon, near San Fernando, 
May 13, 1915, Trowbridge (СА). 

30. Calochortus superbus Purdy ex Howell in Leafl. West. 
Bot. 1: 11. 1932 

Calochortus venustus var. citrinus Baker in Journ. Linn. 
Soc. Lond. Bot. 14: 310. 1874 

Calochortus luteus var. citrinus Watson in Proc. Am. Acad. 
14: 265. 1879, as to name-bringing synonym. 

Calochortus venustus var. Шастиз Baker in Gard. Chron. 
N. S. 8: 70. 1877; Van Eeden, Album, t. 75, fig. 1. 1877. 

Calochortus luteus var. oculatus Purdy & Bailey in Bailey & 
Miller, Cyclop. Am. Hort. 1: 220. 1900; Purdy in Proc. 
Calif. Acad. Ser. III. Bot. 2: 138. 1901, not Watson, 1879. 

Calochortus venustus var: oculatus Hort. асс. Purdy & 
Bailey in Bailey & Miller, Cyclop. Am. Hort. 1: 220. 1900, 
as synonym. 

Calochortus luteus var. robusta Purdy in Proc. Calif. Acad. 
Ser. ШТ. Bot. 2: 139. 1901. 

Calochortus venustus var. robusta Hort. асс. Purdy, l. с. as 
synonym. 

Calochortus venustus var. superbus Bailey & Bailey, Hortus, 
p. 113 
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Calochortus superbus var. pratensis Purdy ex Howell in 

Leafl. West. Bot. 1: 12. 1932. 

Bulb ovoid, with membranaceous coats; stem erect, often 

branched, bulbiferous; leaves linear, attenuate, reduced up- 

ward; inflorescence 1—3-flowered, subumbellate; flowers erect, 

campanulate, white to yellowish or lavender, the petals and 

sepals usually pencilled with purple below, and marked with 

a conspicuous, median, reddish brown or purple blotch, sur- 

rounded by a zone of bright yellow; sepals usually shorter than 

the petals, lanceolate, attenuate, glabrous; petals obovate, 

cuneate, usually rounded and obtuse above, sparingly invested 

near the gland with short hairs; gland not depressed, linear, 

more or less A-shaped, densely covered with short, hair-like 

processes; anthers linear-lanceolate to linear-oblong, acute or 

obtuse, about as long as the basally dilated filaments; ovary 

linear, not winged, tapering to a persistent, trifid stigma; fruit 

linear, acute, 3-angled, erect; mature seeds unknown. 

Calochortus superbus is closely related to C. luteus and 

C. Vestae, but is usually readily distinguished by its flower- 

color and A-shaped gland. It hybridizes with the former in 

localities where the two come into contact, but neither species 

seems to have been greatly influenced by hybridization. In 

flower-color, it often closely resembles certain phases of 

C. venustus, but seems constantly different in gland-shape. 

DISTRIBUTION. California: in dry meadows, Sierra Nevada, from Shasta County 

southward to Kern County, and in the North Coast Ranges, from Shasta County 

southward to Lake County; also apparently in the Palomar Mountains, San Diego 

County. 

CALIFORNIA. SHASTA CO.: fields in digger pine belt, Round Mt., ee 23, 1929, 

Applegate 5847 (D, UC); Ridge Road, near Oak Run, May 5, 1900, Baker (UC); 
ak Run, May 21, 1894, Baker $ Nutting (UC); Morleys tation, May 22, 1894, 

Baker $ Nutting (d, RM, UC); Montgomery Creek, June 7, 1923, Bethel (CA); 
Goose Valley, June 29-July 11, 1912, Eastwood 795 (CA, Clokey, G, page dry, 

pery hills, western part of Redding, э 25, 1905, Heller 7845 (D, F, G, М, NY, 

D near Redding, May, pen Rose (CA); Anderson, May 28, 1913, Smith 

- (CA, G); Redding, May 21, 1914, Smith 708 (CA); Anderson, May, 1915, 

Smith (CA). TEHAMA CO.: Red а Bluff, May 19, 1915, Smith (СА); Red Bluff, June, 

1917, Wickes (CA). BUTTE CO.: De Sabla, June 6, 1917, Edwards (Clokey, D, NY, 

P, UO). YUBA co.: Brownsville, ex herb. Birmingham (NY). NEVADA co.: Lake 

City, Sierra Nevada, July, 1867, Davis 6? (NY); Nevada City, June 20—22, 1912, 

Eastwood 595 (CA, Clokey, G, M, NY). PLACER CO.: Applegate, June, 1899, Smith 
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(RM). AMADOR CO.: near gee 1 6, 1903, Gross 223 (D); New York 

Falls, Agricultural Station, 600 m. alt., June, 1895, Hansen 1250 (D); Sutter 

Creek, May 15, 1918, Wood (D). CALAVERAS CO.: Reservoir, Мау 18, 1887, Smith 

(PA). TUOLUMNE со.: 3 mi. п. of Keystone, June 3, 1937, Hoover 2369 (О); foot 

of grade below Confidence, June 15, 1937, Hoover 2454 (O); dry meadow, Mather, 

135 alt., July 15, 1923, Munz 7337 (P); mountain meadow, Mather, July 

15, 1927, Price (D). MARIPOSA CO.: meadow near Sentinel Hotel, Yosemite Valley, 

Yosemite National Park, 1200-1350 m. alt., July 6, 1911, Abrams 4645 (D, G, NY, 

P); Yosemite Valley, Yosemite National Park, Summer, 1902, Bacon (D); Hell 

Hollow, near Bagby, Merced River Canyon, May 11, 1929, Branson (CA TYPE, 

UC); Yosemite Valley, 1500-2400 m. alt., July 6, 1901, Grant (D); meadows near 

Stoneman rues Yosemite Valley, Yosemite National Park, 1170 m. alt., July, 

1911, Hall (UC); Yosemite Meadows, Yosemite National Park, 1200 m. alt., 

July 15, 1911, Hall 9122 (UC); и аа of Hog Ranch, Yoosinite National 

Park, 1410 m. alt., July, 1902, Hall $ Babcock 3307 (UC); in dryish meadow, 

near Indian Bridge, Wawona, 1200 m. alt., July 22, 1923, Howell 130 (CA); grassy 

opening in pine-oak forest, 5 mi. from Ма! riposa, on road to Briceburg, June 8, 

1931, Howell 6675 (CA, type of C. superbus var. 2 риу); damp meadow, 

Yosemite Valley, Yosemite берсе Park, 1200 ш. alt., Jun dea Keck 173 

(B): Raymond, May 2 „1938, over 3520 (0); 

Raymond, May 29, 1938, Howell 13863 (CA). nio со.: е Сашр, ес 

of North and South Forks of Kings River, md 5, 1923 е! (Clokey) ; 

jm Creek, June, 1915, McDonald (CA); Big Creek Байа July, 1915, McDon 

d (CA); Big Sandy Valley, June 1, 1932, McDonald (CA). TULARE co.: Lemon 

Give Three Rivers Road, 3 mi. w. of Three Rivers, April 20, 1925, Bacigalupi 1187 

(D, P); near Milo, April 5, 1900, Dudley (D); road to Mineral King, about 10 

mi. from the General's Highway, Мау 22, 1933, Holman (UC). KERN со.: de- 

composed granite, 15 mi. n. of Bakersfield, Greenhorn Range, 360 m. alt., April 10, 

1932, Benson 3255 (D, UC); hills near Glenville, Greenhorn Range, 960 m alt., 

May 15, 1930, Howell 5161 (CA); Greenhorn Mts., May 20, 1926, Weston 151 

(СА). SAN DIEGO CO.: edge of dry meadow, меен Valley, Рош Mts., 1500 ш. 

alt., June 23, 1924, Munz 8319 (P). MENDOCINO Co.: hills near I June 5, 

1928, Eastwood 15187, in part (CA, F); Po iy June 15, 1921, Holman 

(D); 1 1 on the Redwood 1 570 m. alt., May 24, 1927, Kil- 

dale 3173 (D). Siegler Springs, May 18, 1924, Blankinship (CA); 

open 1511435 Deli a EE, 4 Creek, Kelseyville, June 10, 1929, Blankinship (М). 

COUNTY UNCERTAIN: California,“ Bridges 284 (Kew, type of C. venustus var. 

citrinus Baker). 

31. Calochortus Vestae Hort. in Gard. Chron. Ser. III. 18: 

14. 1895 (spelled ‘‘Vesta’’); Purdy in Proc. Calif. Acad. Ser. 

Ш. Bot. 2: 139. 1901 

Calochortus venustus var. Vesta Hort. in The Garden 46: 

394, pl. 986, fig. 2. 1894; Purdy & Bailey in Bailey & Miller, 

Сус1ор. Am. Hort. 1: 221. 1900. 

Calochortus luteus var. Vestae Jepson, Fl. Calif. 1: 295. 

1921 
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Calochortus venustus var. brachysepalus Regel in Garten- 

flora 25: 130, f. 865. 

Calochortus luteus var. oculatus Watson in Proc. Am. Acad. 

14: 265. 1879, as to probable type. 

? Calochortus oculatus Hort. in Gard. Chron. Ser. III. 18: 
14. 1895. 

Bulb ovoid, with membranaceous coats; stem erect, stout, 

often branched, strongly bulbiferous; leaves linear, attenuate, 
reduced upward; inflorescence 1—3-flowered, subumbellate ; 
flowers erect, campanulate, white to purplish, the petals pen- 

cilled with red or purple below, and marked with a conspicuous, 
median, reddish brown blotch, surrounded by a pale yellow 
zone; sepals usually shorter than the petals, narrowly lanceo- 
late, attenuate, glabrous; petals obovate, cuneate, usually 
rounded and obtuse above, sparingly invested near the gland 
with short hairs; gland not depressed, transverse, more or less 
doubly lunate, densely covered with short, hair-like processes; 
anthers linear-oblong, obtuse or acute, about as long as the 
basally dilated filaments; ovary linear, not winged, tapering 
to a persistent, trifid stigma; fruit linear, acute, 3-angled, 
erect ; mature seeds unknown. 

This speeies is distinguished from C. superbus, its nearest 
ally, by its larger size, more strongly bulbiferous habit, and 
particularly by its doubly lunate gland. The petal-markings in 
the two species are occasionally identical, but for the most 
part, C. Vestae has a much larger blotch which sometimes ex- 
tends entirely across the petal. Cytologically, C. Vestae is a 
tetraploid (2n - 28), but its differences do not seem to be en- 
tirely due to the doubling of the chromosome complement. 

DisTRIBUTION. California: in heavy clay soils, vede Coast Ranges, from Hum- 

boldt County petii to - а and Sonom 

CALIFORNIA. HUM со ar Bridgeville, idi 1882, Rattan (D); north- 
west slope, lower pin of pen Mt., 750 m. alt., June 17, 1913, Tracy 4147 

(UC). MENDOCINO со.: Bell Springs, July 10, 1916, Abrams 5944 (D, NY); Low 
Gap Road to Mendoeino City, 6 mi. from Ukiah, June 21— = 1922, 4 ams 8124 
(D, M, P, RM); Potter Valley, May 19, 1925, гармин 12664 (CA); ferry over 

Eel Be on road to Mt. Sanhedrin, May 25, 1925 eed 12664a (CA); hills 

near Covelo, June 5, 1928, Eastwood 15187, in part (UC); Round Valley, June, 

July, 1906, Goddard 616, 627 (UC); grassy slope, clay soil, yellow pine belt, be- 
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tween Laytonville and Willitts, July 10, 1923, Heller 13800 (D, F, M, NY). LAKE 
со.: Binkley Ranch, between Cobb Mt. and Adams Springs, June 27, 1933, Jussel 

270 (CA); between Clear Lake and Lower Lake, May 30, 1926, Kildale 2033, in 
part (D); foot of Mt. Sanhedrin, June, 1917, Reynolds (CA). NAPA CO.: Pope 

Creek Bridge, s. of Walters Springs, May 29, 1933, Keck 2364 (D). SONOMA co.: 

Skaggs Springs, July 4, 1892, Michener 4 Bioletti (NY). COUNTY UNCERTAIN: 

eultivated at the Botanie Garden of Harvard University, 1873 (G, probable type of 

C. luteus var. oculatus Watson). 

32. Calochortus luteus Douglas ex Lindley in Bot. Reg. 19: 

t. 1567. 1833. 

Calochortus luteus var. citrinus Watson in Proc. Am. Acad. 

14: 265. 1879, as to description, but not as to name-bring- 

ing synonym ; Purdy in Proc. Calif. Acad. Ser. III. Bot. 2: 

138. 1901. 

Calochortus citrinus Hort. in Gard. Chron. Ser. III. 18: 14. 

1895, not Baker, 1875. 

Calochortus venustus var. citrinus Hort. ex Bonstedt in 

Pareys Blumengärt. 1: 273. 1931, not Baker, 1874. 
Bulb ovoid, with membranaceous coats; stem erect, rather 

slender, sometimes branched, bulbiferous; leaves linear, at- 

tenuate, reduced upward; inflorescence 1—4-flowered, sub- 
umbellate ; flowers erect, campanulate, deep yellow, the petals 
usually pencilled below with radiating, reddish brown lines, 
and often with a median blotch of the same color; sepals 
shorter than the petals, narrowly lanceolate, attenuate, gla- 
brous; petals obovate, cuneate, usually rounded or truncate 
above, with or without a short apiculation, sparsely invested 
near the gland with slender hairs; gland not depressed, trans- 
versely more or less lunate, densely covered with short, hair- 
like processes; anthers linear-oblong, obtuse or acute, about 
as long as the basally dilated filaments; ovary linear, not 
winged, tapering to a persistent, trifid stigma; fruit narrowly 
lanceolate, acute, 3-angled, erect; seeds strongly flattened, with 
hexagonally reticulate coats. 

Calochortus luteus is exceedingly variable in size and in the 
markings on the petals, but relatively constant in color and in 
the shape of the gland. In the Coast Ranges, from the region 
of San Francisco Bay to Santa Barbara, it is quite uniformly 
dwarfed, and the petals are merely pencilled. This is the typi- 
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cal element of the species. Northward in the Coast Ranges, and 

in the interior, the plants are larger and usually have a con- 

spicuous blotch on each petal. This form has, for years, passed 

as the variety citrinus, but that name was originally applied to 

a different entity. The coastal race seems to be cytologically 

triploid, while that from the interior is diploid. The frequency 

of morphological intermediates, however, and the incomplete- 

ness of our cytological knowledge, does not allow their taxo- 

nomic separation at the present time. The diploid race fre- 

quently hybridizes with C. superbus, but with the exception 

of these hybrid intermediates, the two species are readily dis- 
tinguished on color and gland characters. 

DisTRIBUTION. California: usually in heavy soils, in the interior from Tehama 
County southward to Tulare County, and in the Coast Ranges from Mendocino 
County to Santa Barbara County; also on Santa Cruz Island. 

CALIFORNIA. BUTTE co.: Chico Creek, May, 1896, Austin 26 (M, UC); near 

ear Creek, May 1-15, 1897, Brown 206 (D, F, M, NY, PA, RM); Little Chico, 
April, 1897, Bruce 2119 (P); Chieo, TS 1899, Copeland (D); near Pentz, 150 
m. alt., May 25, 1913, Heller 10760 (D, G, M, NY, PA); low, treeless, grassy hills, 

below the Quercus и belt, 8 mi, п, of Oroville, April 24, 1914, Heller 11322 

(CA, D, F, G, M, NY, PA, UC); Berry Canyon, near Clear Creek, May 8, 1902, 

Heller $ Brown 5494 5 F, G, M, NY, P, PA, RM); 5 mi. e. of Oroville, on road 
to е Мау 31, 1933, Keck 2416 (D, P) ; Durham, vd 1, 1932, рен (СА). 

а, i 22, 1923, Crambie (CA); Los Vergils, May 22, 1921, 

нени 10546 (СА ). Е LDORADO СО.: along road from Tahoe to dans fon May, 

1928, Rodda (CA). AMADOR CO.: Jackson Gate, 450 m. alt., May, 1895, Hansen 589 

D, M) ; New York Falls, 450 m. alt., June 7, 1896, Hansen 589 (P); 3% mi. w. of 

ae ner T. 5 N., К. 9 E., 120 m. alt., May 6, 1935, Roseberry 150 (UC). CALA- 

: Copperopolis, May 18-30, 1895, Davy 1327 (UC); Reservoir, May 18 

1887, pe^ (РА); dry fields, near Valley Spri ings, 150 m. alt., May 21, 1927, Stan- 

ford 313 (P, RM). TUOLUMNE с0.: heavy soil, French Flat, 435 m. alt., May, 1919, 

Williamson 116 (CA, Clokey, D, NY, P, RM). MARIPOSA wa Hell Hollow, near 

agby, Merced River Canyon, Mer 11, 1929, Branson (CA); ward, 5% mi. e. 

of La Grange, В. 30, T. 3 S., В. 15 E., 180 m. pos April 14, 1936, Wee 298 (UC); 

1 mi. 8. br Meng Mt., pe 32, T. 6 S., R. 1 18 E., 540 m. alt., May 2, 1985, r 82 

(UC). ERA CO.: along бообеся Pacific Right-of-Way, 1 mi. в. of Berenda, 

April my 1025, e 1225 (D, P); Madera, May 9, 1925, Риб 12624 

read. open plains, heavy soil, 4 mi. n. of Madera, May 8, 1933, Keck 2280 (D, 

; W. Lane's 8 May 11, 1902, Thompson (D, P). FRESNO co.: Cascada, 

jue m. alt., June 25, 1917, Grant 1007, in part (G). TULARE co.: near Tulare, 

April 14, 1884, pe (Р); fields along the highway, Lind Cove, April, 1930, Parks 

4 Parks 0580 (D, Е, G, М, NY, P, RM, UC, UCLA). ТЕНАМА co.: Red Bluff, 

April, fen Cannon качу Susanville Road, 5 mi. е. of Red Bluff, May 9, 1930, 

Gillespie 9266 (D); 4 mi. s. of Cottonwood, May 21, 1936, Lx 1179 ); Red 

Bluff, May 27, 1915, Smith (CA); Red Bluff, June, 1917, Wickes (CA). COLUSA 
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0.: near College City, May we m Heller (M); near College City, Sacramento 

1 0) : 

(D). SUTTER co.: Marysville Buttes, May 17, 1903, Copeland 3187 (G, M, E Р); 

western base of Marysville Buttes, April 22, 1926, Ferris 6386 (D). co 

White Sulphur Spring, St. Helena, May 30, 1907, Chandler 7602 (UC); ыша, 

June 5, 1915, Eastwood 4629 (CA); grassy opening in chaparral, Gordon Valley, 

Napa Range, May 30, 1929, Howell 4258 (CA); grassy banks in chaparral, 20 

mi. п. of Napa, June 7, 1934, Maguire, Maguire $ ple 15076 (UM); bae die 

May, 1895, Merrill (P); head of Moores Creek, 3-4 m of Angwin's, Howell 

Mt., 360 m. alt., June 19, 1899, Tracy 449 (UC). SACRAMENTO co.: arid рев аї 

the edge of ihe foothills, near Alder Creek, May 21, 1938, Copeland (O); dry, 

sandy, Bai ground, Carmichael, near Sacramento, May 11, 1917, Ramaley 11228 

(UC). NO CO.: near Vacaville, May 2—6, 1891, Jepson (D). SAN JOAQUIN CO.: 

Linden, May, 1896, Bion (UC) ; ; Near оо April, 1923, Steinbeck (CA). 

MERCED CO.: Merced Falls, April 23, 1915, Eastwood 4385 (CA); dry, rocky soil 

on edge of foothills, San oe Mrd near Mereed, May 12, 1923, Howell 8 

(CA). MENDOCINO CO.: Ukiah, June , Eastwood (CA); Ukiah, May 4, 

14, 1869, Kellogg § Harford 1001 (G, 120 por pes s. of Hopland, 150 m. 

alt., May 24, 1927, Kildale 3174 (D : near Healdsburg, April 31, ). SON 

1918, iie: 7067 (D); Kenwood, July, nr Biclote (NY); near Santa Rosa, 

May 8, 1905, Brandegee (UC); Skaggs Springs, June 3, 1915, Hawver (CA); 

Windsor, June 23, 1918, Jepson 7656 (D); mountains w. of Calistoga, May, 1894, 

Kraus (D); grassy, dry hillslopes, near Mark West Springs, June 2, 1929, Mexia 

2389 (UC); El Verano, May 30, 1892, Michener $ Bioletti (NY); Los Guilicos, 

May, 1893, Michener a Bioletti 355 NV, P, PA, UC). MARIN CO.: Tamalpais, 

June 18, 1905, Brandegee (UC); Tiburon, June 9, 1912, Hastwood 308 (CA, 

Clokey, G, NY); Mt. Tamalpais, July 5, 1902, Jones (Р). ALAMEDA со.: Oakland 

Hills, Bolander 409 (NY); East Oakland Hills, June, 1900, Carruth (СА); Mocho 

Creek (Cedar Mt.), May, 1903, Elmer 4353 (CA, D, M, P, UO, WS); Sunol, May 5, 

ee Grant (D); Oakland Hills, June 6, 2 3 4$ Harford 1002 (M, 

NY); Pleasanton, May, 1912, Sanford (P) ATEO CO.: near Lake Pilarcitos, 

June 20, 1905, Bran ib (UO) ; dry ы ile May 22, 1932, Demaree 9159 (М); 

from Woodside to Crystal Springs Lake, May 18, 1894, Dudley (D, P); Crystal 

at Мау, 1896, Eastwood (UC); Los Traneos Creek, Мау 25, 1920, и 

0 (M); fields, near Los Traneos Creek, Мау 17, 1920, Kimber $ Roush (P); 

ae San Francisquito Creek, near St. Michaels Church, June 14, 1895, Lamb (р); 

Kings Mt. Road, June, 1907, Randall 222 (D); open, dry hills, Crystal Springs 

Lake, June 23, 1933, Rose 33255 (M, NY, 12 Sand Hill Road, vieinity of Stan- 

ford University, June 30, 1917, Roush (M); dry ground, Crystal Springs LE 

June 23, 1913, Suksdorf 317 (G); Woodside, June 9, 1919, Walther (CA). TA 

CLARA СО.: Stanford University, May, 1901, Abrams 1656 (D, M); Stanford ‘Unk 

versity, бош 1900, Atkinson (D); hill above Palo Alto Stock Farm, April 24, 

1895, B am (P); r Stock Farm, Stanford University, June 8, 1893, May 14, 

1894, аја (D); Pine Ridge, Mt. Hamilton Range, May 29, 1895, phase 4024 

(CA, D, G, UO) ; road to Madrone 1855 gs, June 5, 1937, Eastwood 4: Howell 4526 

(CA); Stanford University, May, 1900, Elmer 2087 (M, NY); Los Е Мау, 

1901, Elmer 2971 (М); fields near Coyote River, along Cochran Road, 3% mi. 

from Madrone Station, May 17, 1918, Ferris 845 (D); foothills w. of Los Gatos, 
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May 7, 1904, Heller ?387 (D, F, G, M, NY, PA, RM, UC); open, grassy places, 
above Smith Creek, Mt. Hamilton, 900 m. alt., May 31, 1907, Heller 8630 (D, F, 
б, M, NY, PA); Raymonds Ranch, Los Gatos, June 18, 1914, Newell (CA); San 
Juan Hills, near San Jose, May 8, 1895, Patterson (D); grassy slope, above Smith 
Creek, 780 m. alt., May 31, 1907, Pendleton 915 (UC); Stanford University, May 
27, 1907, Randall # 221 (D); rolling hills at north end of San Antonio Valley, Mt. 
Hamilton Range, 690 m. alt., May 18, 1935, Sharsmith 3087 (WS); dry, grassy 
slope of Mt. Day Ridge, Mt. Hamilton Range, 960 m. alt., May 21, 1936, Sharsmith 

of Arroyo Dos Picachos, May 28, 1938, Hoover 3491 (О). MONTEREY со.: Monterey, 

ex herb. Abbott (CA); pine forest, Pacifie Grove, July 10, 17, 1905, Coleman (D 

locality uncertain, but presumably near Monterey, Nova California,“ 1833, 

Douglas (G, NY), ТҮРЕ COLLECTION; Carmel Trail, Carmel Valley, June 25, 1905, 

Dudley (D); — Bay, June, 1903, Elmer 4600 (CA, D, M, NY, P, UC, UO); 

pine woods, Monterey, July 8, 1880, Engelmann (M); боси Valley, near Carmel, 

May 22, 1931, iioi 6496 (СА); Pacific Grove, June 11, 1907, Patterson $ Wiltz 

(D); Reservoir, Pacific Grove, June 14, 1907, Patterson $ Wiltz (D, UC); High- 

lands Road, Carmel, June 24, 1929, Rountree (P). SAN LUIS OBISPO CO.: hills, 

near Pettitts, May 19, 1928, Eastwood 15173 (CA); near San Luis Obispo, May, 

1879, Summers (UC); Los Osos Valley, June 24, 1882, Summers (UC) ; pines 

2-3 mi. e. of Templeton, May 9, 1926, Wiggins 2066 (D). SANTA CRUZ ISLAND: 

dry om interior, June 15, 1930, г (Р); without exact locality, pam 6, 

1918, Miller (CA); without exact locality, June 11, 1930, Rand 10 (CA). 

32x. Calochortus luteus x C. superbus. 
The following collections appear to represent hybrid pop- 

ulations between C. luteus and C. superbus. The variation 
shown is much greater than in either of the parent species, 
and very rarely are two specimens alike. 

CALIFORNIA. TEHAMA co.: 3 mi. w. of Paynes Creek, April 22, 1934, Eastwood $ 
Howell 1876 (CA); Red Bluff, June, 1917, Wickes (CA). BUTTE со.: Colby, July, 
1896, Austin 29 (M); gravelly north slope, Quercus Douglasii belt, near Richard. 
son Springs, May 22, 1914, Heller 11424 (CA, D, F, G, NY, ы UC); Durham, 
pes 8, 1932, Morrison п (CA). YUBA CO.: Los Vergils, May 22, 1921, Eastwood 

A). ELDORADO CO.: near New York Ravine, 7 mi. above kk May 30, 1907, 
Mu Pf (UC). CALAVERAS co.: Mokelumne Hill, Blaisdell (CA). LAK z 00.: 
3 mi. e. of Houghs И Мау 7, 1928, ч 12552 (0); meadow on Pope 
Valley- Middletown Road, 3 mi. n. w. of county line, June 2, 1933, Bacigalupi, 
Ferris $ Wiggins 6706 (D, UC); те NS plaees, deed pine en valley 
of a tributary of Cache I 5 mi. e. of Houghs Springs, May 10, , Heller 
13145 (CA, D, F, G, M, PA); hil Uside, ee Clear Lake вы ae Lake, 
450 m. alt., May 30, taba sd 2088, in part (D); 5 mi. e. of Houghs Mineral 
Springs, May 7, 1928, Kildale 4981 (D). 

33. Calochortus Leichtlinii J. D. Hooker in Bot. Mag. Ser. 

III. 26: f. 5862. 1870. 
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Calochortus Nuttall var. Leichtlinii Smiley in Univ. Calif. 

Publ. Bot. 9: 139. 1921. 

Calochortus Nuttallu Torrey & Gray in Rept. Рас. В. В. 

Surv. 2 [Bot. Beckwith’s Rept. p. 124]. 1855, excl. syn., 

not Torrey, 1852. 

Calochortus Nuttallu var. subalpinus Jones, Contrib. West. 

Bot. No. 12, p. 78. 1908. 

Bulb ovoid, with membranaceous coats; stem erect, some- 

times very short, usually unbranched, with a large, solitary 
bulblet in the pouch-like sheath of the lowest cauline leaf; 
leaves linear, reduced upward; inflorescence 1-5 (usually 2-4)- 
flowered, subumbellate; flowers erect, campanulate, white or 
smoke-colored, often tinged with pink or lavender, with a red 
to nearly black spot on each petal above the gland; sepals usu- 
ally much shorter than the petals, lanceolate, acute or acumi- 
nate, glabrous; petals obovate, cuneate, usually obtuse and 
rounded above, invested near the gland with a few short hairs; 
gland slightly depressed, irregular, but more or less triangu- 
lar-ovate, densely covered with short, hair-like processes 
which are directed downward; anthers linear-oblong, more or 
less sagittate at the base, often strongly so, longer than the 
basally dilated filaments, ovary linear, not winged, tapering 
to a persistent, trifid stigma; fruit narrowly lanceolate, acute, 
erect ; seeds flattened, with conspicuously inflated, hexagonally 
netted coats. 

Calochortus Гас ти is well separated from its allies by 
reason of its sagittate anthers and inflated seed-coats. In the 
petal markings, it approaches C. Nuttallii, but is distinguished 
from that species by its lack of a gland-membrane, as well as 
by the anther character. In color, it is quite variable, but the 
various color races do not seem to be of taxonomic significance. 
At high elevations, it is often nearly acaulescent, but under 
favorable conditions is nearly as tall as any of its allies. 

DISTRIBUTION. At middle and high elevations on the mountains about Lake 
Tahoe, Nevada, and in the Warner Mountains and Sierra Nevada of California, 
from Modoe County southward to Tulare County. 

NEVADA. WASHOE CO.: Peavine Mt., June 22, 1909. Heller 9755 (D, G, NY, PA); 
Third Creek, near Mt. Rose, 2550-3150 m. alt., Aug. 3, 1938, Howell 14113 (СА). 
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ane со.: Kings eie 1700-2000 m. alt., June 21, 1902, Baker 1108 (G, 
M, NY, P). MINERAL СО.: among aspens, Sweetwater Mts., near Sweetwater, 2100 

m. alt., dei 1, ее rden 10180 

CALIFORNIA. Mill Creek Meadows, west slope of Warner Mts., July 

31, 1932, эч йн "d. (D); dry, open slope, Warren Peak, Warner Mts., Aug. 1, 

1932, Applegate 8004 (D); arid summit of Warner Mts., near and s. of Warren 

Peak, 2400 m. alt. peg 1, 1932, €— 8042 (D); North Fork of Barber Creek, 

Warner Mts., 1800 alt., June 1934, Howell 12101 (CA); on sandy ridge, 

head of North Fork « of Parker reels Warner Mts., 2250 m. alt, July 13, 1910, 
Taylor ꝙ Bryant (UC). LAS e Creek, Jely 12, 1894, Baker $ Nutting ( 
(UC); Susanville, July 2, 1598, pesi ids xd. Perkin's Raneh, Diamond Mt., 
Susanville, 1800-2100 m. alt., June 28, 1897, Jones (M, P). SHASTA co.: тай 

eak, 1800 m. alt., July 8, 1897, Jones (D, M PLUMAS С0.: Lights Canyon, 1871, 

Ames (NY); Quiney, May 28, 1920, Clemens (CA); Forest Lodge, seen 

U. S. Forest Reserve, June, 1927, Eastwood 14569 (CA); in woods, on road fro 

Chileott, U. S. Forest Reserve, June 27, 1927, Eastwood 14882 (CA); ааа 

Creek, 1890 m. alt., July 7, 1912, Hall 9311 (UC); in gravelly soil, Feather River 

Region, July 25, 1920, Head (CA); Campbells Hot Springs, Feather River Re 

gion, June 22, 1921, Head (CA); Lake Center Camp, Feather River Region, July 

15, 1921, Head (CA); ridge e. of Red Clover Valley, July 4, 1907, er $ Ken- 

nedy 8719 (СА, D, Е, G, М, NY, P, Pye ‚ Drakesbad, Mt. Lassen ahi Forest, 

June 17-30, 1928, Hollis (UCLA); of 5 1350 m. alt., ө 6, 

1897, Jones (Р); Greenville, July, ie Kelley (CA); 3.25 mi. s. e. of Bec with 

Butte, В. 27, Т. 22 N., В. 14 E., 1560 ш. alt., June С 1935, Sawyer 70 ye 

southwest slopes and ridge crest, Red Rock, п. of Engelmine, 2120-2180 т. alt., 

July 9, 1937, Stebbins $ Jenkins 2243 (UC). TEHAMA co.: Mill Creek Canyon, 

near Morgan, 1500 m. alt., July 1, 2, 1903, Hall $ Babcock 4355 (UC). BUTTE CO.: 

on bare or open vd ой aad ridges, above Jonesville, = ш. alt., July 17, 

1929, Copeland 852 (CA, У ще, „ UG, UO); on open, 

gravelly slopes нон "dx in 8 yellow pine belt, — Summit, Sierra 

8 1350 m. Y рау 10, 1915, Heller 11958 (СА, D, Е, G, М, NY). SIERRA 

: Packer Lake, 1950 m. alt., July 3, 1926, Barker 32 (D); nes Lake, July, 

13 Sutliffe E NEVADA СО.: southeastern approaches to Castle Peak, July 31, 

1903, 3 7062 (D, G, M, NY, P, PA, RM, UC); Soda Springs, 2100 m. alt., 

July 1881, Jones 2418 (Р); Donner Lalis; near Truckee, July 12, 1882, Sonne 

soda ; len soil, Truckee, July, 1890, Sonne 317 (M). PLACER 00.: Emigrant 

Gap, June 27, 30, 1882, Jones (P); Summit, ndm des 2400 m. alt., July 26, 

1900, Jones (P, type of C. Nuttallii var. subalpinus M. E. Jones); High Mt 

near Donner Pass, Sierra Nevada, 1865, Torrey pe (G, NY). ELDORADO 001 

са — soil, Tallae, Lake Tahoe, 1950 m. alt., June, 1918, Abrams 7326 (D); 

ke, near Lake Tahoe, July 1, 1904, Baker (UC); Fallen Leaf Lake, 

n ү чек ae June 28, 1920, Campbell (RM); Glen Alpine Springs Hotel, 

19 

(CA); Camp Agassiz, Glen Alpine Region, July 23, 1906, Bastwood 994 (CA); 

pig Echo Lake, 2400 m. alt., July 19, 1928, Essig (UC); 1 mi. below rein 

July, 1920, = barb. Evans (UC); Tallae, vicinity of Lake E 1800-240 

en нен EA 1006, Grant (D); Aspengrove, Lake Tahoe Region, Aug., 1911, 3 

er (CA); F Emerald Bay, Lake Tahoe, 1860 m. alt., June 30, 1925, 

Howell 1264 (CA); between Fallen Leaf Camp and Lake Tahoe, July 2, 1925, 
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Howell 1847 (CA); near Fallen Leaf Lake, July 12, 1909, Lathrop (D); Grass 

Lake Trail, Glen Alpine, 2170 m. alt., July 23, 1907, Pendleton $ Reed 1003 (UC); 

Lily Lake to Glen Alpine, 1995 m. alt., July 25, 1907, Pendleton ꝙ Reed 1250 (ОС); 

Lake Tahoe, June, 1917, Rock (CA); Glen Alpine, vicinity of Lake Tahoe, 1867— 

2700 m. alt., July 6-21, 1901, Setchell $ Dobie (UC); slope back of mill, Tallae 

Sawmill, Tahoe, 1920 m. alt., July 17, 1913, Smiley 141 (G); near Suzy Lake, 

Tahoe, 2280 m. alt., July 18, 1913, Smiley 167 (G). ALPINE 00.: Blue Lakes, 2550 

m. alt., Aug., 1892, Hansen 1252 (D, М); 1% mi. n. e. of Lake Alpine, S. 35, T. 8 

N., R. 18 E., 2430 m. alt., July 20, 1935, Howden 33 (UC) ; open summit of ridge, 

about 2 mi. n. of the lake, Lake Alpine Region, 2520 m. alt., July 25, 1935, Peirson 

11588 (UC); Hope Valley, Summer, 1923, Wright (CA). AMADOR CO.: Panther 

Creek, 1500 m. alt., May, 1895, Hansen 1070 (D, М); Panther Creek, 1440 m. alt., 

June 13, 1895, Hansen 1070 1 CALAVERAS co.: Salt Spring Reservoir, Duns 

1923, Steinbeck (CA). MONO со.: ong roeks, in dry situations, Timberlin вй: 

1933, Clausen 815 (NY); gravelly, deep soil, south slope, north side of 

Slate Bn Valley, Slate Creek ig e e. of Mt. Conness, 3050-3200 m. alt. 

Aug. 22, 1932, Coulter 6 (D, NY, P, RM, UCLA, UM); Leevining, Ehlers 828 

(UC); among bushes of Pct tridentata, east-facing slope, 2 mi. n. of Mono 

Lake P. O., 2028 m. alt., June 17, 1937, Grinnell d^ Grinnell 5 1 1064b (o 

Tioga Bou near Шо Lake, Summer, 1928, Wright (CA). TUOLUMNE СО 

along Tioga Road, Aug. 14, mu. Eastwood 321 (СА); Camp bec North Fork 

2 Stanislaus River, 1650 m. alt., June 27, 1930, Jussel (CA); Camp Baxter, 

mi. from Dorrington, 1680 m. m June 28, 1930, Jussel (UM); Mather, Sierra 

NL 1400 m , June 6, 1931, Keck 1217 (CA); open, lava-roeky hills, s. e. 

of Grizzly 1 Жл National Forest, June 3, 1934, Quick 1278 (СА); 

Pikes Peak, 2175 m. alt., June 20, 1937, Quick 1828 (CA); Upper Cow Creek, 

2130 m. alt., June 29, 1937, Quick 1858 (СА); Tiltill is n. of Tiltill Valley, 

2100 m. alt., July 30, 1938, ани 3738 (О, WS); y soil among granite 

rocks, баш Baxter, 1650-1 alt., June 30, 1929, ape 1076 (D); Leland 

Meadows, 4 mi. above EE yy 4, 1925, dde (CA); Sonora, June 7, 

1931, Van Dyke (CA); open hillside, % mi. abito Lyon's Dam, along road eon- 

necting with Sonora Pass Highway, June 15, 1934, Wiggins 6865 (D); open 

ridge, 3% mi. above Pine Crest, on road to Belle Meadow, July 8, 1934, Wiggins 

6902 (D). MARIPO : Yosemite 5 < Yosemite National Park, 1200—1850 

m. alt., June 20, ed 5 4432 (D, G, NY, P, UC); Yosemite Valley, 1200 m. 

alt., July, 1926, Beller (UCLA) ; batwoes fam Valley and Lake Tenaya, Yosem- 

ite Park, Joly 16, 1935, Epling 4 Robison (UCLA); Little Yosemite Valley, 

Yosemite National Park, 1860 m. alt., July 7, 1911, Hall 9058 (UC); sandy, rocky 

soil, along river, Wawona Valley, 1200 m. alt., June 25, 1923, Howell 91 (CA); 

Lightning Trail to the Big Trees, Wawona Valley, 1260 m. alt., June 22, 1924, 

Howell 435 (СА); ereek above Inspiration qe Yosemite Valles, July 5, 1913, 

Kennedy 3027 (CA); Yosemite Valley, June, 1906, Saunders (СА); sunny Ие 

Snow Creek Аган Yosemite National Park, June 25, 1935, Schreiber 1705 (UC); 

da a sandy slope, Maclure Fork of the Merced River, Yosemite National Park, 

July 29, 1935, EL 1895 (D, UC). MADERA CO.: rici granite, Shuteye Mt., 

иш нуе Forest, 1950 m. alt, , July 26, 1907, Murdoch 2560 (F, NY). PARANO 

Rowell Meadow, Upper Kings River, Aug. 23, 1904, Dudley (D); Colins 

Meadow, 2250 m. alt, July, 1900, Hall 4 Chandler 453 (D, M, NY, PA, UO); 
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Huntington Lake, 2100 m. alt., July 26, 1917, Grant 1142 (D). TULARE со.: Kern- 
Kaweah Canyon, 2790 m. alt., July 29, 1927, — 1770 (D, P); dry ground, 
Kern River, vicinity of Lloyd Mt., 1800 m , July 21, 1895, Dudley 830 A: 
trail from Halsted Meadow to Clover Ow майа of Mt. Silliman, 2700—3000 
alt., July 27, 1896, Dudley 1455 (D) ; Balanced Rock Trail, General Grant National 
Park, July 4, 1927, Jussel (CA); Marble Fork of Kaweah River, near Lodgepole 
Camp, Sequoia National Park, July 3, 1931, Larson (CA). 

Subsection 6. MACROCARPI. 36 

Inflorescences subumbellate; sepals usually greatly exceed- 
ing the petals, narrowly lanceolate, attenuate; petals oblance- 
olate, cuneate, acuminate, sparingly invested near the gland 
with slender hairs; glands slightly depressed, triangular- 
oblong, more or less sagittate, surrounded with а broad, 
fringed membrane, and densely covered with slender, simple 
or distally branched processes; anthers linear-lanceolate to 
linear, obtuse; fruits linear-lanceolate, acuminate, 3-angled; 
seeds strongly flattened, with conspicuously inflated, hexag- 
onally reticulate coats. 

The single species referred to the subsection wacnocanrr is 
easily recognized by its very long sepals and linear or nearly 
linear anthers. It has a Columbian Plateau distribution, reach- 
ing British Columbia on the north, Montana and Idaho on the 
east, and Nevada and California on the south. On the west it is 
limited by the Cascade Range (Map 6). Its chromosome base 
number is seven. 

34. Calochortus macrocarpus Douglas in Trans. Hort. Soc. 
Lond. 7: 276, pl. 8. 1828. 

Calochortus acuminatus Rydberg in Bull. Torr. Bot. Club 
24: 189, pl. 301. 1 

Calochortus cyaneus A. Nelson in Bot. Gaz. 53: 219. 1912. 
Calochortus macrocarpus var. cyaneus Macbride in Contrib. 

Gray Herb. N. S. No. 56, p. 14. 1918. 

" MACROCARPI subsect. nov., inflorescentiis subumbellatis; sepalis petalis plerum- 
que multo longioribus anguste lanceolatis attenuatis; petalis oblaneeolatis euneatis 
acuminatis, prope glandulam pilis gracilibus parce praeditis; glandulis subdepres- 
sis рых ari-oblongis plus minusve sagittatis, кү lata fimbriata eireum- 
datis, processis е simplicibus aut apice ramosis dense vestitis; antheris 
3 lanceolatis vel linearibus obtusis; e . is acuminatis 
triangulatis; айн valde бокае: testis insigniter inflatis hexagono-reticu- 
latis. 
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Bulb ovoid, with membranaceous coats; stem stout, erect, 
usually unbranched, often bulbiferous; leaves linear, reduced 
upward, becoming strongly involute and curled at the tip; in- 

. @ С, macrocarpus 
` OC, macrocarpus 

var. maculosus 
VES cud 2 ч X N 

Map 6. Distribution of the species and variety of the subsection MACROCARPI. 

florescence 1-3-flowered, subumbellate; flowers erect, purple, 
each petal with a median, longitudinal, green stripe, and some- 
times with a transverse, dark purple band above the gland; 
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sepals usually exceeding the petals, narrowly lanceolate, long- 

attenuate, glabrous; petals oblanceolate, acuminate, moder- 

ately bearded just above the gland with slender hairs; gland 

slightly depressed, triangular-oblong, more or less sagittate, 

surrounded by a broad, usually continuous, fringed membrane, 

and densely covered with slender processes which are usually 

somewhat branched distally; anthers linear-lanceolate to 

linear, obtuse, exceeding the basally dilated filaments in 

length; ovary linear, not winged, tapering to a persistent, 

trifid stigma; fruit linear-lanceolate, acuminate, 3-angled, 

erect; seeds strongly flattened, with conspicuously inflated, 

hexagonally netted coats. 

his species is distinguished by its large, purple, green- 

striped petals, narrow, attenuate sepals, and long, slender 

anthers. It has no close allies. 

DISTRIBUTION. Dry hills, usually in loose, voleanie soil, western Montana to 

southern British Columbia, southward, east of the Caseade Mts., to northern 

Nevada and northeastern Califor 

BRITISH COLUMBIA. Dry, open Codi Pentieton, Cariboo Co., July 24, 1902, 

Anderson. (WS я Ав gels Mine 28, 1907, Cowles 222 (F, M); plains, Clinton, 

Cariboo Co., June, 1897, r 15a (WS); Kamloops, June 30, 1887, Fowler (M, 

NY); — June z pes Macoun (M); Kamloops, June 22, 1889, Macoun 

Е); Waneta, Columbia River, near International Boundary, Aug. 1, 1902, Ma- 

coun 70200 (G, P); —— River, June 14, 1905, Macoun 70211 (F); Kam- 

loops, June 28, 1916, Sanson 163 (NY); dry foothills of the mountains, Skaha 

Lake, digne 25, 1934, Went 18 Voca 

MONTANA ATHEAD CO.: Bigfork, July 23, 1908, Butler 918, 919, 920, 921 

(NY); Bühl. Mi of Flathead ae Jul 15, 1908, Clemens (D, F, G, PA); 

Bigfork, 900 m. alt., July 23, 1908, Jones 9216 (P, UM); dry plains, Flathead 

Valley, 1000 m. alt. | Joly 25, pim MacDougal 765 (NY, "у неча Falls, 

July 31, 1892, Williams ( NY). BEAVERHEAD CO.: Lima, 2700 m 895, 

Rydberg 2600 (M, NY, s of C. ж ons Rydberg) ; dry ч — Aw " 

-— Shear 312? (NY). NTY NOT DETERMINED: hillsides, west s of Fla 

ead "m July 21, 1883, “Combe 827 (G); plains of the Flathead ei 1 

ж: 8 (RM). 

IDAHO. KOOTE co.: about Post Falls, July 14-17, 1892, Heller 660 (PA, 

UC); еи Eni July 8, 1892, Sandberg, MacDougal ꝙ Heller cina (D, Ж, 

а NY, P). IDAHO co.: rocky north slope, on ты Trail, between Squaw 

and Granite неона Seven Devils Mts., 510 т. „June 13-30, 1937, Packard 247 

(WS). WASHINGTON CO.: Weiser, 660 m. alt. pos 5, 1899, Jones (P). BLAINE Co.: 

Ketchum, Brodhead (P); sagebrush slopes Tikura, 1350 m. alt., July 2 1911, 

Macbride 1286 (RM); sagebrush slopes, along Hyndman Creek, Bawtocth Range, 

1800 т. alt., July 31, 1936, Thompson eee (M). ELMORE CO.: stony slope, lava 

rock among sagebrush, Rattlesnake Creek, 1200 m. alt., pe 23, 1916, Maebride $ 
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Payson 2845 (CA, D, G, M, NY, P, RM, UC). apa co.: dry lava hills, Boise, 864 
m. alt. 

alt., June 18, 1910, тоо 268 (G, М, RM, type of C. 1 Nelson). COUNTY 
NOT DETERMINED: Curlew Gulch, July, ee Mulford (G, M, NY). 
WASHINGTON. PEND OREILLE CO.: x Canyon, Pend Oreille River, Aug. 3, 

1902, Kreager 391 5 G, NY, re STEVENS co.: dry, open bunch-grass 
slope, First Thought Mt., Aug. 2, 1927, Lockhart (WS). SPOKANE СО.: rocky, open 
hillsides, near Spokane, ju 18, ee Palmer 37846 (G); Spokane, July 18, 1894, 
Piper (WS); Spokane, 1892, Tucker (G); Trent, July 21, 1913, Turesson (RM). 
LINCOLN CO.: dry soil, Congdons d and vieinity, June 22, 1902, Griffiths $ Cot- 

1923, Spiegelberg (WS). WHITMAN co.: i, June, 1898, Elmer (М); e. of 
Dusty, ds 20, 1934, Add vid (WS); grassy ay hillside, Rock Lake, July 21, 1097, 
Wittman 95 (WS). : Hatton, June 27, 1906, Cullen (WS), FRANKLIN 

.: Connell, May, iu ps 4 (NY). GARFIELD CO.: Ilia, June 25, 1892, Lake 
ꝙ Hull (WS); WALLA WALLA co.: dry south Hs Waitsburg, June 12, 1897, Hor- 
ner 463 (б, WS). OKANOGAN CO.: Oroville, June 26, 1911, Jones (P); Loomis, 
July 1, 1911, Jones (P). poUGLAS co.: near Egbert Spring, 390 m. alt., July 7, 
1893, Sandberg $ Leiberg 409 (G, NY, UC, UO, WS). CHELAN co.: Chelan, July 5, 
1911, Jones (P); Lake Chelan, Cascade Mts., 327 m. alt., July 1-Sept. 15, 1915, 
Kammerer 108 (M, NY); dry southern exposure, Old Darby Place, North Fork of 
Twentyfive Mile Creek, south side of Lake Chelan, 420 m. alt., June 29, 1936, 
Kelly 9 (WS); dry, open plains near Chelan, June 55, 1931, эрлан 6906 (D, 
G, М); dry sagebrush slopes, п. of Wenatchee, June 23, 1932, Thompson 8529 (D, 

0 
July, 1892, Sandberg § Leiberg (WS); sandy sagebrush plains, near Quincy, 
June 15, 1931, Thompson 6773 (D, ne M, PA); sandy sagebrush plains, in Grand 
Coulee, near Soap Lake, June 15, 1935, Thompson RE (D, NY, P): dry soil, 
Steamboat Rock, Grand Coulee Tue 10, 1902, MacKay 21 (G, M, NY, PA, WS). 
KITTITAS CO.: dry, stony soil, сае Kittitas Valley, Hn 10, EU Cotton 1339 
(PA, RM, WS); sandy soil, among sagebrush, Ellensburg, June, 1897, Elmer 393 
(M, NY, RM, WS); Ellensburg, July 9, 1897, Piper (WS); асоба of Rye G rass 
Coulee, Ginkgo Petrified Forest Park, May 30, 1936, Smith 726 (WS); up Natches 
River, above ике ы, 1889, Vasey S). YAKIMA СО.: Yakima Region, June, (У 
1882, Brandegee (М); sand plains, п. of Rattlesnake Mts., Мау 31, 1901, Cotton 
393, in part (WS); Mun 05 of Cowichie 8 , July 21, 1901, Cotton 462 
WS); Fort Simcoe, S. 14, T. 10 N., В. 15 E., 360 m. alt. лду 22, 1932, Heiden- 

reich 195 (WS); Simcoe 115 tue, 1860, pee (G). nio co.: Horseheaven 
ge 15 mi. s. w. of Kennewick, June 21, 1927, St. John 8638 (WS). KLICKITAT 

: Faleon Valley, Aug., 1882, Howell (PA); dry, exposed 1 about 2 
M" tiiiga June 18, 1938, Meyer 1500 (WS); Trout Lake, Aug. 2, 1911, bor 
(UCLA AS White Salmon, d Suksdorf vi EL ier A and hillsides, 
W. Klickitat Co.,“ Aug., 1882, Suksdorf (F, ‚ UC). COUNTY NOT DETER- 
MI : r the Great M on the Сой ч on undulating grounds of the 
interior ai us junetion of Lewis and Clarks River [with the Columbia], Douglas, 
gibt of the TYPE in is Hooker Herbarium at Kew (G, NY, d PA, WS). 

OREGON : brushy hillside, маро woods, southwest end of 
Wallowa Lus Wallowa а 1320 m. alt., Aug. 1, 1935, Constance 4 Jacobs 1316 
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(M, UC, WS); dry soil, Joseph, June 16, 1891, Drake $ Dickson (Е); brushy 

Aug. 9, 1938, Ownbey $ Ownbey 1850 (CA, D, Е, G, Kew, M, NY, O, P, PA, RM, 

UC, UM, UO, WS); dry slope, Imnaha Canyon, 22 mi. above Imnaha, July 13, 
1933, Peck 17656 (WU); dry, grassy slope, Wallowa Lake, July 8, 1934, Peck 

18425 (D, NY, WU). UNION со.: Nee. above La Grande, July 29, 1910, 

Peck 1374 (WU). MALHEUR co.: loose soil, high above Sucker Creek, between 

Adrian and Rockville, June 30, 1936, pied 740 (UO); Brogan, 1910, Cooper 
(WU); along irrigation ditch, Brogan, June 24, 1910, Peck wp (WU); dry 

bank, Sueker Creek Canyon, June 21, 1928, Peck 16087 (WU). UMATILLA CO.: 
open, dry, grassy hills, Pilot Roek, Blue Mts., June 16, 1910, биш 3438 (UO, 

WS). MORROW CO.: among sagebrush, near Boardman, June 14, 1928, Thompson 

4777 (D, М). GRANT со.: dry, grassy hills, above the John be dtir, John Day, 
July 1, 1919, Ferris $ Duthie 668 (D, RM); sagebrush pam I and dion 

жеге Day, s. of the canyon, June 20, 1925, Henderson 5393 (СА , M). HARNEY 

0.: sagebrush slope above Three Mile Camp, Catlow Valley, ed 6, 1987, Drews 

(UO); dry sage plains or fans, Alvord Raneh, east base of Steens Mts., July 1, 

1927, Жа» 8829 (CA, UO); Alvord Id July 5, 1930, р 25182 (M, 

P); dry ground, upper Emigrant Creek, July 31, 1912, Pech 1 5 (WU); dry 

m: lower Willow Creek Canyon, June 23, "d. Peck 18983 m. SHERMAN co.: 
Roek Creek Canyon, near Moro, June, 1921, Lawrence 2929 (D) ; Moro, May, 1894 

Morrison (NY). wasco co.: ravine up Mill Creek, 4 mi. from The Dalles, July 2, 

1927, Thompson 2838 (0); dry hillside, near Tygh, June 24, 1928, Thompson 4955 

D,G, M, P, PA); dry, roeky ground, Siwash Flats, near ig nb big 6, 1929, 

—— 5151 (РА). HOOD RIVER co.: Hood River, July, 1888, Drake $ Dickson 

(Е); near Columbia River, Hood River, July, 1922, Epling 5725 pool ag very 

: ground, open oak woods or prairies, Hood River Valley, Aug. 10, 1880, Hender- 

^ (UO); dry ground under oaks, or prairies, Hood River Valley, July 6, 1889, 

Konder erson (UO); dry prairies and pine lands, Hood River Valley, Ju * РА мре 

Henderson (ВМ); dry pine woods and prairies, July 10, 1924, Henderso 6. (G, 

M); near Hood River, July 27, 28, 1886, Howell (NY, PA). WHEELER co.: open 

pine woods, headwaters of Marks Creek, Ochoco National Forest, July 29, 1938, 

Ownbey ey 1801 (G, Kew, M, O, UO); dry slope, Mitchell, July 8, 1921, 

Peck 10106 Мый, ; moist slope, 10 mi. е. of Mitchell, July 20, 1934, Peck 18632 

(WU). DESCH co.: dry ground, Sisters, — 22, — Peck 8202 (WU); 

on the desert, Redmond, ; July 21, 1912, Whited A86 (D, G, M, NY); dry desert, 

— Aur Butte, eigens of — July ae 1907, дъ те 8080a (UO). 

sagebrush, Rock Cree rth slope of Hart Mt., July 16, 1932, 

ны ( ̂?) 7701 (D54 "y Sete Paisley, July 9, 1928, Constance (Hender 

son 9962) (PA, UO, WS). AMATH CO.: base of hills below онан Reid 

Klamath Lake, July 15, ud Applegate d (D, UC); dry, rocky hillsides, 

— 5 few mi. n. of Klamath Falls, July 10, 1930, Henderson 12880 (UO). 

0.: dry lava rock slopes, Rowland, 1350 m. alt., July 31, 1912, 

ери K Pene 2149 (G, RM). 

CALIFORNIA. MODOC CO.: sagebrush plains, Surprise Valley, 5 mi. s. Fo 

"S рі 9, 1932, Applegate 7621 (D); yellow pine woods and sehr 

ve Jess Valley, South Fork of Pit em Region, Warner Mts., Aug. 4 

1932, е 8149 (р); ; Davis Creek, Aug., 189-, Austin 489 (р, Р); бу 

ground in the sagebrush, 15 mi. п. of Alturas, Warner Mts., July 18, 1930, Benson 
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2233 (M, NY); Goose Lake Valley, Aug., 1899, Bruce (D); near Fort Bidwell, 
Summer, 1930, Kelly 8 (CA); Camp Bidwell, 1879, Matthews (G). SISKIYOU со.: 
Soda Springs, Little Shasta River, July 6, 1876, Greene 913 (G); lava slopes, Lava 

u 1 

21, 1894, Baker (UC); Susanville, July 1, 1892, ex herb. Brandegee (UC); Per 
kin’s Ranch, Susanville, 1500 m. alt., July 1, 1897, Jones (G, M, P). SHASTA 00.: 
open, roeky slopes of Saddle Mt., w. of Fall River Mills, T. 37 N., R. 4 E., 1320- 
1470 m. alt., July 16, 1937, Stebbins § Jenkins 2391 (D). 

34a. Calochortus macrocarpus var. maculosus (Nelson & 
Maebride) Nelson & Macbride ex Macbride in Contrib. Gray 
Herb. N. S. No. 56, p. 14. 1918. 

кек ый. maculosus Nelson & Macbride in Bot. Gaz. 56: 
471. 

Petals one or nearly so, with a conspicuous, reddish purple 
crescent above the gland; er eise as in the species. 
This is probably not more than а well- marked color form, 

but apparently locally constant, and easily distinguished. 

DISTRIBUTION. Dry hills, Nez Perce County, Idaho, and adjacent southeastern 
Washington. 

. NEZ PERCE CO.: near Lewiston, June 24, 1902, Beattie DD mouth of 
Salmon River, June 27, 1925, Eastwood 13320 (CA); Lewiston Grade, June 92, 
1925, Eastwood 13413 (CA, ); in rather loose, Un e or 1 soil, 
near Lewiston, June 17, 1894, Henderson 2727 (G, RM 

WASHINGTON. WHITMAN CO.: Pullman, July 31, isti. pm (WS); Pullman, 
Aug. 4, 1893, Piper 1681 (G, WS). ASOTIN co.: near mouth of Joseph Creek, 360 
m. alt., June 1, 1897, Sheldon 8221 (NY 

Subsection 7. NUTTALLIANI.?* 
Inflorescences subumbellate; sepals usually shorter than the 

petals, lanceolate, acute to acuminate; petals obovate, cuneate, 
rounded and obtuse to acuminate, usually invested near the 
gland with filiform or distally thickened hairs; glands de- 
pressed, circular, surrounded with a conspicuous, fringed 

* NUTTALLIANI subsect. nov., inflorescentiis i a sepalis petalis plerum- 
que brevioribus lanceolatis acutis vel Mi. >: is; peta ovatis cuneatis rotundo- 
obtusis vel acuminatis, prope gla am pilis fil кы aut apice crassatis 
plerumque praeditis; glandulis aoe eireularibus, membrana conspicua fi 
briata circumdatis, e i aut apice ramosis dense vestitis; antheris 
anguste oblongis obtusis aut acutis; capsulis lineari-lanceolatis acutis vel acumi- 
natis 5 b aL complanatis, testis insigniter inflatis зш 
reticulatis 
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membrane, and densely covered with simple or distally 

branched processes ; anthers narrowly oblong, obtuse or acute; 

fruits linear-lanceolate, acute to acuminate, 3-angled; seeds 

@ c, Nuttallii 
I C. Nuttellii 

var, aureus 

ОС. Nuttallii 

var, brunoaunis 
Ac, Nuttallii 5 

var, panamintensis 7 

stus Н 

Мар 7. Distribution of the species and varieties of the subsection 
NUTTALLIXNI. 

strongly flattened, with conspicuously inflated, hexagonally 

reticulate coats. 

The NUTTALLIANI are distinguished by their circular, de- 
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pressed glands which are surrounded by a usually broad mem- 

brane. The species, for the most part, are closely related and 

very diffieult of delimitation. The chromosome base number, in 

all known instances, is eight. A single variety is known to be 

tetraploid. Although most of the species are confined to Cali- 

fornia and adjacent states, one, C. Nuttallii, crosses the des- 

erts of the Southwest, and reaches the northern Great Plains 
(Map 7). 

35. Calochortus Nuttallii Torrey in Stansbury, Exped. Utah, 

p. 397. 1852. 

Calochortus luteus Nuttall in Journ. Acad. Philad. 7: 53. 

1834, not Douglas, 1833. 

Fritillaria alba Nuttall, Gen. N. Am. Pl. 1: 222. 1818, prob- 

ably in part.*8 

Amblirion album Sweet, Hort. Brit., ed. 2, p. 538. 1830. 
Calochortus albus Hort. in Notizblatt Bot. Gart. Mus. Berl. 

2: 318. 1899, not Douglas, 1834. 

Calochortus Watsom Jones, Contrib. West. Bot. No. 14, p. 
26. 1912. 

Calochortus rhodothecus Clokey in Bull. So. Calif. Acad. 37: 
1. 1938. 

Bulb ovoid, with membranaceous coats; stem erect, usually 
unbranched, often bulbiferous near the base; leaves linear, re- 
duced upward, becoming involute; inflorescence 1—4-flowered, 
subumbellate, the bracts congested, unequal; flowers erect, 
campanulate, white, tinged with lilac, or occasionally magenta, 
the petals yellow at the base and marked with a reddish brown 
or purple band or spot above the gland, sepals similarly 
marked; sepals usually shorter than the petals, lanceolate, 
acuminate, glabrous; petals broadly obovate, cuneate, usually 
short-acuminate, sparsely invested near the gland with slender 
hairs; gland circular, depressed, surrounded with a conspicu- 
ous, fringed membrane, and densely covered with short, simple 

* Nuttall apparently confused the species now known as Calochortus Nuttallii 
and Fritillaria atropurpurea in his concept of F. alba. The type has not been 
located, and is probably no longer extant. For the most part, the description is of a 
Fritillaria, and the final disposition of the name must await a monographie treat- 
ment of that genus. 
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or distally branched processes; anthers oblong, obtuse, yellow- 

ish or pinkish, about equalling the basally dilated filaments in 
length; ovary linear, not winged, tapering to a persistent, trifid 
stigma; fruit linear-lanceolate, acuminate, 3-angled, erect; 
seeds strongly flattened, with loose-fitting, hexagonally reticu- 
late coats. 

As here defined Calochortus Nuttallii is a quite constant 
and easily recognized entity. It is the most widespread species 
in the genus and not without some minor variants, but these 
do not appear to be of taxonomic significance. It is not always 
easily distinguished from its variety bruneaunis, and this, in 
turn, connects it with C. invenustus and C. excavatus. On 
morphological characters alone, the inclusion of these various 
elements under a single species might be justified, but such a 
treatment would obscure the fact that they are recognizably 
distinct natural entities, each with a characteristic geograph- 
ical range. 

DISTRIBUTION, Dry soil, from the northern Great Plains of western North and 
South Dakota and eastern Montana, southwestward across northwestern Nebraska, 
a Sep Idaho, and Utah, to southern Nevada and northwestern 
Arizona; southward through western Colorado to northwestern New Mexico; 
ROA Аан from its variety bruneaunis on the northwest by the Snake 
River and Salt Lake ие 

ORTH DAKOTA. BILLINGS co.: Bad Lands, Little Missouri, June 30, 1883, 
Canby 826 E bluff iiti in P». soil, Bad dats, Marmarth, June 10, 1914, 
Moyer 523 (NY 

Воотн DAKO : open talus slopes, cliff, limestone gulches, w. of 
Tilford, June 19, Pen pore 307 (RM); rocky, pe ground, near Piedmont, 
June 8, 1929, Palmer 37082 (G, "s LAWRENCE co.: rocky, open slopes, near Til- 
ford, June 16, 1929, Palmer 37322 (G). PENNINGTON CO.: foot of Great Wall, 3% 
mi. focus Interior, Bad Lands, Black Hills, 1927, Hayward 711 (F); red-bed foot- 
hills, east-facing, Rapid City, June 12, 1927, Hayward 798 (RM); foothills, 
Rockerville, Black Hills, June 15-30, 1909, White (M. CUSTER CO.: red-bed foot- 

hills, Fairburn, Black Hills, 1927, EN 1477 (F); red-bed foothills, Buffalo 

Gap, Black Hills, 1927, — 5 (Е E SHANNON co.: Pine Ridge, June 20, 
1901, Bates (G). FALL RIVER : = Brook Creek, Hot Springs, Bl n Hills, 
1927, Hayward 1616 (F); red- id foothills, Hot Springs, Black Hills, June 28, 

1927, Hayward 1622 (F, RM); Fall River Falls, Black Hills, 1000 m. alt., June 19, 

1892, Rydberg 1047 (NY). 

NEBRASKA. SIOUX CO.: on dry slopes and in gumbo, 1927, Kramer 80 (M); 

Munro Canyon, Harrison, June 20, 3 Osterhout 7215 (RM). DAWES co.: 

White River, near Crawford, 1200 m. alt., June $ , 1901, MacDougal 116 (NY). 

MONTANA. DAWSON CO.: Glendive, x2 1907, Butler 5015 (NY); Intake, June 
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17, ene Twedt 29 (UM). FALLON co.: Plevna, June 18, 1937, 2 ту 992 (UM). 

: Miles City, June 8, 1937, Roberts 984 (М, UM); sandy loam, No. 3 

T 10 m. alt., June 2, 1936, Woolfolk (UM). FERGUS co.: Gras Range, July 29, 

1937, Munson 1021 (UM). MUSSELSHELL co.: Gage, June 17, 1937, Lackey 629 

(UM); rocky soil, Roundup, 1020 m. alt., June 14, 1937, Syblon 973 (UM). YEL- 

LOWSTONE CO.: Custer, June 8, yes ex herb. pani А 61 (G, М); dry bluff, 

Billings, June 29, 1905, Whited 2661 (UO). BIG HORN со.: plains near Decker, 

May 23, 1934, Rollins 451 (WS); Fort Custer, dup 1890, Tweedy CNY). 

NG. CROOK CO.: foothills, Inyan Kara Creek, 17 m of Sundanee, Blaek WYOMI 

Hills, July 14, 1927, Hayward 2113 (F, RM); dry а. w. Es Hulett, June 13— 

23, 1938, Ownbey зи (СА, bue D, F, G, Kew, M, NY, O, P, PA, RM, UC, 

UCLA, UM, UO, US, WS). wESTON co.: western foothills, Newcastle, fu 9, 

1927, | ОВР iu ҖЕ, RM). CAMPBELL СО.: sagebrush slopes, Gillette, fed 

1928, Beatty 7 (RM). CONVERSE CO.: dry plains, 6 mi. w. of Douglas, 1440 m 

July 2, pd 1 788 (O, RM); same 1 "e date Williams 2312 ae 

UC, WS). : gulehes among Artemisia cana, Rock River, 2100 m. alt., 

July 5, 1514, cmi Б 2752 (RM); stony sagebrush s spent Chug Creek, June 29, 

1900, Кой 7304 (ВМ). SHERIDAN со.: Big Horn Mts., 2250 m. alt. 5 1899, 

Tweedy 2560 (NY). NATRONA Co.: dry foothills, Сти. Mt., 3 mi. s. er 

1650 m. alt., July 6, 1933, Hermann 4564 (G). CARBON со.: dry, rocky hillsides 

Indian Grae June 24, 1901 ‚ Goodding 96 (D, Е, G, M, NY, P, RM, UC); rocky 

areas, sagebrush and 5 Red Valley, near Muddy Gap, June 16, 1932, 

Hanna 999 (М); Elk Mt., 2550 m. alt., June 28-Aug. 1, 1899, Little $ Stanton 166 

); Seminole мы, July 21, 1898, Nelson 4926 (RM); Cow Creek, 11 mi. n 

of ERON July 2, 1922, Payson § Payson 2521 (RM). PARK CO.: sandy, 

rocky plain, Little Rocky, eng ork Valley, 1500 m. alt., June 23, 1924, i. 

$ Pearson 52 (RM). FREMONT co.: in -€— 9 draws, кефи Eye, June 24, 

Nelson 9345 (М, RM, UC), p (RM, UC). SUBLETTE CO.: sagebrush flat, 17 mi. 

w. of Big Piney, July 9, 1922, Payson & 2 2623 е: M, BM, UO) ; sagebrush 

slope, Horse Creek, 7 mi. w. of Merna, July 17, 1922, Payson $ Payson 2736 (G, 

M, NY, P, PA, RM, UO); элй ыр slopes, near Cora, 2280 m. alt., July 10, 

1925, Payson $ Payson 4348 (С, M, PA, RM, WS). ie n co.: dry soil, 

near Leucite Hills, July 1, 1901, de $ Wilcox 789 (G, NY, RM). TETON co.: 

dry flats, Teton Pass Mts., e. of Victor, Idaho, 2100 m. alt., July 22, 1920, Payson $ 

Payson 2098 (CA, G, M, NY, RM). LINCOLN co.: dry hillside, о оп {һе 

Snake 1 near the Idaho 1 July 10, 1923, Payson ꝙ Armstrong 3485 

(G, M, PA, RM). UINTA CO. т Butte, ‘Jal y 7, 1873, Porter ae 

D ROUTT CO.: Hayden 11 24, 1914, Osterhout 5097 (RM). EAGLE CO.: 

gin = Rou 1, 2 mi. в. of State Bridge, 2160-2190 т. alt., June 27 

. . 22279 (РА). RIO BLANCO co.: be side of White 

А 2 mi. в. е. 5n mouth of Wolf Creek, 1680 m. alt., 1935, Graham 9076 

(M). GARFIELD : Glenwood Springs, June 20, or мена 4585 (PA); Glen- 

Mies Springs, fuae 17; is Osterhout 1967 (RM). SA CO.: Grand gem 

May, 1891, Eastwood (F, WS); Gunnison Mesa, а Junction, Мау 1 

Eastwood 5129 (СА); бекас вк: pe ood (D); Grand Junetion, Ja 22, 

1895, Jones (D, P); De Beque, May 26, 1910, ЗАРАД 4257 (RM). DELTA CO.: 

hill, Surface Sey Dry ereeks, Grand Mesa, 1830 m. alt., June, 1892, 1 59 (F). 

MONTROSE CO.: Cimarron, 2070 m. alt., June 29, 1901, Baber 285 (G, M, NY, P 

RM, UC); i hillsides, Montrose, Mas 15, 1911, Payson 8 (RM); "iy soil, 
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hilltop, 10 mi. s. of Montrose, 1800 m. alt., May 24, 1938, Rollins 2132 (О); dry, 
roeky foothills, Pastor 1860 m. alt., July 10, 1912, Walker 214 
со.: Durango, May 21, 1916, en 5847 (СА). MONTEZUMA 00.: sage plains, 
Mancos, June 22-July 8, 1898, Baker, Earle ꝙ Tracy 1125, in part (б, ВМ); just 
e. of Cortez, 1800-1950 m. alt., May 25, 1934, McKelvey 4646 (G); Wickiup Can- 
yon, Mesa Verde National Park, 1920 m. alt., ped E pen. Schmoll 1634 (RM); 
sandstone, between Cortez and Manco 1890 m May 25, 1934, Stone 479 
NY); Maneos, 2100 m. alt., May "cde 8, 1901, pep 888 (NY, UM). 
NEW MEXICO. RIO ARRIBA CO.: open woods, Dulce, June 18, 1932, Castetter 2038 

(RM). SAN JUAN CO.: BM, 1892, Waring 37 (PA). 

K Pocatello, Мау 15, 1935, Davis (G, М, О); Pocatello, 
June 7, 1910, Heller (СА), Pocatello, June 11, 1902, Jones (P); Pocatello, Spring, 
1921, Soth P-57 (RM 

UTAH. UINTAH СО.: Davis Hollow, Taylor Mt., 15 mi, п. of Vernal, Uinta Basin, 
2550 m. alt., June 24, 1931, Graham 6361 (F); Vernal-Manila Road, n. of Vernal, 
Uinta Бейби, 1950 m. alt., June 19, 1933, Graham 8166 (М); among prickly n 
yr 15 mi. s. of Жараш, Uinta Basin, 1650 m. alt., May 27, aham 9000 
(F, G, M); along Highway 40, 10 mi. e. of roten Uinta Basin, 1500 m. en 

May 31, 1935, Graham 9029 (G); bench, 5 mi. e. of Vernal, Diamond Mt. Road, 
Uinta Basin, 1650 m. alt., June 8, 1935, Graham 9139 (M); Red Wash, just n. w. 
of mouth of Split Mt. Canyon, above Island Park, Uinta Basin, 1560 m. alt., 
June 10, 1935, Graham 9158 (M); Ouray, 1650 m. alt, May 22, 1908, Jones 
(P); dry, heavy or limy soil, among sagebrush, foothills of the Uinta Mts., 18 
mi. n. of Vernal, Uinta Basin, 2100 m. alt., June 14, 1937, Rollins 1691 (G, M, 
NY, О); desert, w. of Vernal, June 12, 1932, Williams 609 (СА, M, NY, RM). 

GRAND CO.: Ciseo, May 2, 1890, Jones (M, NY, P, UC); m Ф 20, 1901, 

Jones (D, G, P). SAN JUAN CO.: in fields and 8 junipers, 5 mi. n. of Blanding, 

June 22, 1938, Cutler 2344 (M, O); yellow pine zone, Navajo Mt, 2700 m. alt., 
J — July, 1933, Darsie (UCLA). SUMMIT co.: dry ground amongst sagebrush, 

ar Bear River, 2460 m. alt., July 9, 1931, Goodman 1868 (G, M, NY); edge of 

Me lake, West Fork of the Bear River, Uinta Mts., 2490 m, alt. July 9—13, 

1930, Goodman 4: Hitchcock 1549 (D, M, NY, UC). CARBON co.: gravel, Castle 

Gate, 1800 m. alt., June 23, 1894, — 5486 (P); Scofield, 2700 m. alt., pos 

Jones (Ру Miller Creek, 1800 m t., June 8, 1910, Jones (D, P, М). 

FIELD llow pine and it n aid s Inn, near shocking ation 

Bryce aa National Park, July 8, 1937, is § Lorraine 9344 (D); 
w. of D Lake, 2700 m. alt., Мм шу k 1990, Goodman $ Hitchcock pe 

(CA, D, F, M, NY, PA, RM, UC, UM); Bryee Canyon, July 10, 1932, Hawver 

(ОА); Meis Mt. Ellen, Henry Mts., 2850 m. alt., July 25, 1894, Jones 5684 

(Р); Аче. Bromide Pass, Mt. Ellen, Henry Mts., 3000 m. An; July 27, 1894, 

Jones 5695 (P); Bryee Guyon, June 27, 1913, Jones D); ce je June, 

1935, Rodda (CA); Aquarius Plateau, at the head of Poison pid Aug. 4, 1905, 

Rydberg $ Carlton 7434 (NY, RM). KANE co.: summit of rim above Johnson, 

June 21, 1890, Jones (P); red sand, Kanab, 1590 m. alt., May 22, 1894, Jones 

5276 (M, NY, P, UC); Pahnah, 1888, Siler (М, РА); келчу 2 mi. п. е. of 

Kanab to Red Canyon, 1560 m. alt. Мат 14, 1934, Stone 277 (NY). CACHE 00.: 

Mendon, June 17, 1898, Mulford 119 (M); College Bench, Logan, June 2, 1910, 

Smith 2169 (D); е. of Utah Agricultural College, Logan, May 28, 1910, Zundel 211 

NY). wEBER CO.: Ogden, July 1, 1880, Engelmann (M); Ogden, June 5, 

— я > m o w > zZ zZ © à 
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1871, Hayden (PA). SALT LAKE co.: Salt Lake City, 1290 m. alt., June 10, 
1880, Jones 1766 (CA, F, NY, P); foot of Oquirrh Mts., July 3, 1917, Moore 
(PA); hills and mountains п. of Salt Lake City, June 9, 1905, Rydberg 6004 
(9, NY). отан co.: American Fork Canyon, June 16, 1933, Eastwood $ Howell 
556 (CA). ER CO.: Manti Stock Company Pasture, Fish Lake Forest, 2900 

m. alt., jay dd 1919, Eggleston 15281 (F); gravel, 4 mi. up Salina Canyon, 

1590 m. alt., June 14, 1894, Jones 5419 (P); stony loam among junipers and 
Bota Rous 10, Salina Canyon, s. e. of Salina, 1860-1920 m. alt., June 
21, 1938, Pennell ꝙ Schaeffer 21977a (РА); Richfield, 1500 m. alt., June 5, 1875, 
Ward (G). TOOELE со.: Johnsons Pass, Cottonwood, 1680 m. alt., June 6, 1900, 
Jones (Р); Mt. Ibapah, 2100 ш. alt., July 17, 1903, Jones (Р); summit of 
Oquirrh Mts., Aug. 3, 1917, Jones 344 (G). JUAB co.: under low shrubs, 2 mi. s. 
of Tintie, June 26, 1938, Cutler 2431 (M, O); sagebrush land, Juab, June 9, 
1902, Goodding 1056 (RM). MILLARD CO.: Leamington, 1500 m. alt., May 8, 1911, 
Jones (P). IRON CO.: high mountains, e. of Cedar City, 1874, Parry 255 (F, M, 
(PA). WASHINGTON CO.: dry desert, usn 990 m. alt., June 1, 1929, Cottam, 
Stanton $ Harrison 3992 (P); оп way to Pine d valley, near St. George, June 27, 
1933, Eastwood § Howell 1212 (CA, UM); ; red loam, among junipers, w. of Pine 
тх 1710-1770 m. alt., June 15, 16, 1938, Pennell ꝙ Schaeffer 21748 (РА). 

IZONA. COCONINO co.: Bright Angel Trail, Grand Canyon of the Colorado 

n a 15, 1916, Eastwood 5654 (CA); Kaibab Forest, July 7, 1927, Jaeger 

(Р); Kaibab, June 17, 1930, Jones 25179 (Р); Kaibab, = 18, 1929, Jones 

26103 (P); stony limestone, E Eee and cioe e 89, n. of Jacob 
a c an Plateau, 2010-2 alt., Jun 1938, einge 21633 (PA). 

oak association, pis "hillside, Mt. "bbs 2100 m. alt., June 

" im Pda Stanton $ Harrison 4150 (P); Trumbull, 1877, Palmer 452 (G, 

NY). 

NEVADA. WHITE PINE СО.: Muncy, July 2, 1891, Jones (M); gravelly sage- 

brush, p ong Steptoe Creek, e. of Shell Creek Mts., 2100-2250 m. alt., July 15, 

1938, Pennell § Schaeffer 23079 (PA); sagebrush, along Lehman Creek, below 

Mt. Mo ime m. alt., July 15- E 1938, Pennell $ Schaeffer 23094 

(PA e Canyon, Charleston Mts., 2270 m. alt., July 5, 1936, 

okey Tm (т о о Park, е ies Mts., 2270 m. alt., July 11, 

1936, Clokey 7047 (Clokey); same locality, July 21, 1937, Clokey 7479 (М), 

type ЕА of С. rhodothecus Clokey; Kyle Canyon to Deer Pa Charleston 

Mt m. alt., July 17, 1937, фи. 7480 (Clokey, М, О); Harris Springs 

Road, erence Nu. 1800 m. alt., June 17, 1937, Clokey 7482 (Coke); Lee 

Canyon, Charleston Mts., 2000 m. alt., "July 3, 1936, Clokey 4 Clokey 7044 

(Clokey); Kyle Canyon to Deer Creek, Charleston Mts., 2425 m. alt., July 2 

5 Clokey $ Clokey 7045 (Clokey); Griffith’s Mine Road, Charleston Mts., 

2425 m. alt., July 7, 1936, Clokey 4: Clokey 7046 (Clokey, М, О); Kyle Canyon, 

Charleston Mts., 2700-3300 m. alt., July 22, 1930, Goodman $ Hitchcock 1672 

(CA, D, M, NY, PA, UC, UM); a m pinyon association, Kyle Canyon, 

2250 m. alt., June 6, 1921, Jaeger (P, UCLA); Trout poe P" base of Bu 

ton Mts., 2100 m m. alt., June 26, 1926, Jaeger (P). L co.: Bunker Hill 

Canyon, Toiyabe Pange. July 29, 1913, Kennedy 4095 95 Pid dk. Bue 

Range, July 31, 1913, Kennedy 4580 (D). 

STATE NoT Dates eH Towards the sources of the Columbia, Wyeth (NY, 

PA), TYPE COLLECTION. 
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35a. Calochortus Nuttallii var. bruneaunis (Nelson & Mac- 

bride) Ownbey, n. comb. 

Calochortus bruneaunis Nelson & Macbride in Bot. Gaz. 55: 

372. 1913 

Calochortus discolor Davidson in Bull. So. Calif. Acad. 14: 

11. 1 

Petals usually narrowly oblanceolate and conspicuously 

acuminate, with a median, longitudinal, green stripe and a dark 

red or purple spot above the gland, glabrous or occasionally 

with a few short hairs near the gland; anthers yellowish, bluish 
or reddish brown; otherwise as in the species. 

The taviepliolagical characters which distinguish this variety 
from C. Nuttalli are not great, but, when supplemented by its 
geographieal distribution, seem to merit taxonomie recogni- 
tion. 

DisTRIBUTION. Dry soil, southwestern Montana, edo apio aeross Idaho 
and southeastern Oregon to Nevada and adjacent Califor 

MONTANA. MADISON CO.: Cliff Lake, 2100 m. alt yos, 27, 1897, Rydberg 4 

РАНО. FREMONT CO.: Henrys Fork, Snake River, 1872, Coulter 585 (РА); among 
Artemisia — in a draw, near Ashton, July 8, 1937, Detling 2237 (UO). CLARK 
CO.: 3 mi. в. w. of Small, 1620 m. alt., June к 1937, Pennell vii (PA). BINGHAM 
CO. : Freude June 23, 1923, Piper (WS). в CO.: gra vineta slopes, 
Bear Canyon, Mackay, 2010 m. alt., July 31, ДӨП. Nelson & —— ide 1425 (RM). 
BLAINE СО.: field along stream, Little Wood River, e. e Gannett, na 19, 1930, 
Applegate 6329 (UC); Wapi, wap 3, ў Jones (WS); dry, gravel flat, Belle- 

— 1530 m. alt., June 30, 1916, e d Payson 2957 NY, 

UO); among ыйлай on dry indes а. 1470 т. alt., July 1, 1916, Maobride 
Я, 3 8004 hae М, МУ, RM). cassia co.: Albion, 1893, Lyles (UM). TWIN 

n Falls, Armstrong 955 E open slopes, Shoshone Falls, Jun 

4, 2018, Bewit 118 Ж, ge WASHINGTON CO.: Weiser, May 12, 1914, Stillinger 

(UCLA). WYHEE CO.: chipped-lava canyon эк, Hot Hole, East Bruneau, 

July 2, ns Nelson P Mende 1881 (б, RM TYPE). 
UTAH. BOXELDER со.: Copper Mt., 1800 m. в: July 7, 1929, Cottam 4558 (Р). 
OREGON. MALHEUR CO.: hills near the Malheur River, June 6, 1901, Cusick 

2544 (F, G, M, МУ, P, RM, UC, UO); dry hills, John Day Highway, 4 mi. beyond 

Brogan, yen 25, 1927, Henderson 8827 (CA, UO); grassy hillsides, Mathew Val- 

ley, near Harper Ranch, 1100 m. alt., June 10, 1896, Leiberg 2236 (Е, G, UC). 

HARNEY CO.: flats, base of Steens Mts., near Alvord Desert, June 9, 1927, Hender- 

son eds 8 (CA, PA, UO, WU); dry pins Cooney's Mine, Pueblo Mts., 1800 m. 

alt., July 3, 1927, 5 (U0); 8 s Mts., June, 1927, Leach (WU); dry 

ground, 7 mi. s. of French Glen, 22 ps 1936, Peck 18963 (WU); dry slope, 

lower Willow Creek Canyon, June 23, 1936, Peck 18982 (WU). 
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NEVADA. ELKO co.: Clover Mts., near Deeth, 1980 m. alt., July 22, 1908, 

Heller 9087 (NY, PA); Star Canyon, s. e. of Deeth, 1710 m. alt. , July 10, 1912, 

na 10880 (D, G, NY); Wendover [town in Utah, but specimen labelled 

Nevada’’], June 24, 1929, Jones diis (P); Lone Mt., 2250 m. alt., Aug. 5, 

n Kennedy 4471 (D, PA); East Humboldt Mts., 2400 m. alts Aug., 1868, 

Watson 1173, т part (NY). HUMBOLDT co.: ridge of Pine Forest Mts., 1 

m. alt., June 21, 1909, Taylor ꝙ Richardson 69 (UC). PERSHING co.: Unionville, 

1500 m. alt., June, 1868, Watson 1172 (G, NY). WASHOE co.: Reno, May 24, 

1901, ерй (RM, UC); Peavine Mt., June 10 1909, Heller 9753 (D, UC); 

Reno, Hillman (P); Newcomb Lake, June 8, 1901, Kennedy 13 (UC); Verdi, 

May 20, 1888, Sonne (UC); with Artemisia а. and pinyon pine, hills 

near Steamboat Springs, June 7, 1930, Van Dyke (CA). ORMSBY со.: Em 

City, June 19, 1882, Jones (P); Carson City, 1500 m. alt., May 29, 1897, Bona 

(P); south of a City, 1500 m. alt., June 2, 1897, Toei (D, NY). 

CALIFORNIA. LASSEN СО.: Honey Lube July 24, 1892, ex herb. Brandegee (UC). 

MONO CO.: 3 mi. P Mammoth с July 19, 1918, Ferris 1427 (D) ; Mono Lake, 

19 July 2 Anne Mcd (CA). Inyo co.: Andrews Camp, Bishop Creek, July, 1 

Davidson M), type Оса of С. discolor Davidson; open hillside eng 

bushes, ideas Pass, 2190 m. alt., June 11, 1937, Grinnell $ Grinnell 1043a 

(UC); coarse granite sand, foothills w. of Hi May 23, 1906, Heller 8328 

(CA, D, F, G, M, NY) 

35b. Calochortus Nuttallii var. panamintensis Ownbey, n 

var.” 

Stem slender, tall; petals without a spot, white or faintly 

lilac, with a median, longitudinal, green stripe; anthers bluish 

or reddish; otherwise as in the species. 

This variety seems to be a constant and easily distinguish- 

able local variant. 

DisTRIBUTION. California: dry slopes, Panamint Mountains, Inyo County. 

CALIFORNIA. INYO co.: Wild Rose Canyon, Water Canyon, above Thorndyke’s 

Ranch, Panamint Mts., 2250-2550 m. alt., July 7, 1937, Epling (UCLA); Tele- 

scope Peak, near saddle at fork of Eagle Spring Trail, Panamint Mts., 3000 

m. alt., July 8, 1937, Epling (UCLA); rocky slopes above Wild Rose Canyon, 

Panamint Mts., June 20, 1931, Hoffmann 477 (СА); sandy ^is among rocks, south 

side of 8 Canyon, near Panamint City, Panamint Mts., 2400 alt., Ju 

14, 1928, Howell 3900 (CA); dry slope, Thorndyke’s Aha upper "Wild Rose 

Canyon, Panamint Mts., 2310 m. alt., July 7, 1937, Munz 14856 (M, P TYPE). 

35c. Calochortus Nuttallii var. aureus (Watson) Ownbey, n 

comb. 

Calochortus aureus Watson in Am. Nat. 7: 303. 1873. 

* Calochortus Nuttallii var. panamintensis var. nov., caule graeili alto; petalis 

sine macula albis aut sublilacinis, linea viridi nidi longitudinali; antheris 

subeaeruleis aut subrubris; aliter similis speciei. 
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Petals lemon-yellow, with a maroon blotch above the gland; 

stems usually short, with a large bulblet near the base; other- 

wise exactly as in the species. 

This variety is hardly more than a color form, but it is easily 

separated, and seems to have a distinct geographical range. 

DISTRIBUTION. Northwestern New Mexico, across southern Utah and northern 

Arizona. 

NEW MEXICO. MCKINLEY СО.: in fields, 7 mi. w. of Ramah, June 19, 1938, 

Cutler 2117 ип О); Gallup, June 14, 1916, Eastwood 5606 (CA); Fort Wingate, 

May, Kimball (M); not far w. of peg May 22, 1934, McKelvey 4595, 4600 
(G); Fort Wingate, 1881, Matthews 23 ( 

Uran. EMERY CO.: dry hillside, King Bind, 1500 т. alt., April 30, 1931, with- 

out collector 5575 (M). KANE co.: Kanab, Thompson (G, TYPE). COUNTY NOT 

DETERMINED: ‘8, IN ›› 1873, Bishop (G); ‘‘S. Utah,’’ 1874, Siler (G). 

ARIZONA. APACHE CO.: desert region, s. of Petrified Forest, May 27, 1935, 

Nelson $ Nelson pont (М, МУ) ; sandstone, near NS New Mexican Line, 1800 

. alt., May 22, 1934, Stone 450 (NY). NAVAJO CO.: n. of Holbrook, May, 1931, 

Braem 36 (D); between Holbrook and Lupton, May 22, 1934, элеген ы 4586, 

592 (G); 5 mi e. of Holbrook, 1650 m. alt., May 22, 1934, Sto 3 
COCONINO co.: Moqui Village, Aug., 1891, Owens (G). COUNTY NOT D 

Bat Woman Canyon, Navajo Reservation, 2100 m. alt., June, July, 1933, Doreie 

UCLA). 

36. Calochortus invenustus Greene, Pittonia 2: 71. 1890. 

Calochortus Nuttallii var. australis Munz, Man. So. Calif. 

Bot. pp. 94, 597. 1935. 

Bulb ovoid, with membranaceous coats; stem slender, erect, 

rarely branched, usually with a large, solitary bulblet in the 

pouch-like sheath of the lowest cauline leaf; leaves linear, re- 

duced upward, becoming involute; inflorescence 1—5-flowered, 

subumbellate, the bracts congested, unequal; flowers erect, 

campanulate, white or dull lavender to greenish gray, some- 

times with a purple spot on the claw of each petal; sepals 

shorter than the petals, lanceolate, acute to acuminate, gla- 

brous or with a few hairs at the base; petals obovate, cuneate, 

obtuse to short-acuminate, invested near the gland with a few 

short hairs; gland small, circular, slightly depressed, sur- 

rounded with a more or less continuous, fringed membrane, 

and densely covered with short, usually distally branched proc- 

esses; anthers oblong, obtuse, purplish or yellowish, about 

equalling the basally dilated filaments in length; ovary linear, 

not winged, tapering to a persistent, trifid stigma; fruit linear- 
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lanceolate, acute, 3-angled, erect; seeds flattened, with loose- 

fitting, hexagonally reticulate coats. 

Calochortus invenustus is closely allied to С. Мина, with 

which it has been confused. While the morphological dif- 

ferences are not great, it is readily distinguished by the ab- 

sence of a spot on the petals above the gland, the color of the 
petals, its different habit and its geographical range. 

DisTRIBUTION. California: in dry soil, in the mountains, from Santa Clara 

County southward to San Diego County; also in the southern Sierra Nevada; 
D north of the Tehachapi Range, but common southw 

CALIFORNIA. TUOLUMNE CO.: Tioga Road, w. of Lake S 2870 m. alt., Aug. 
23, Tr Smiley 875 (G). TULARE co.: Little Kern, July 7, 1916, а (СА); 
Little Kern River, Aug. 2, 1904, Culbertson 4381 (б, М, Р); Soda Creek, head 
of Kern River, 1950-2250 т. alt., July 17, 1897, Dudley 1940 (D); Natural Bridge 
of Volcano Con basin of the upper Kern River, 2250 m. alt., July, 1904, Hall 
$ Babcock 5426 (UC); 1 mi. e. of Long Meadow, Sierra Nevada, 2250 m. alt., July 

17, 1911, Taylor (UC) SANTA CLARA CO.: rock outcrop above Colorado Creek, 
Mts., Mt. Hamilton Range, 750 т. alt., Мау 25, 1936, Sharsmith 3804 (О). MONTE- 
REY CO.: Tassajara Springs, Мау 30, 1926, Durbrow (СА); Tassajara Hot Springs, 

June, 1901, Elmer 3216 (D, M, UO); in pine woods, Santa Lucia Mts., 1416 m 
alt., June 27, 1929, Rountree (P). KERN co.: in the mountains back of ki Фезов, 

July 7, 1891, Coville § Funston (UC); gravel bank, Tehachapi Trail, Brook Glen, 

region of Tehachapi Peak, Tehachapi Mts., 1800-2400 m. alt., June 24, 1895, 

Dudley 327 (D, NY, UC); dry slope, vile pines, head of Cuddy Valle ey, Mt. 

Pinos, T. 9 N., В. 21 W., July 3, 1938, Ownbey 4: Ownbey 1690 (CA, D, Е, G, 

Kew, M, NY, 0, PRPA, RM, UC, UM, UO, WS). VENTURA CO.: below old saw 

fins 

1931, Epli ng EY unn (UCLA); Mt. Pino „2250 m. alt., Jin 27, 1931, ed 4 

Dunn (Е, М, РА, UC, UCLA); Seymour 1 05 eek, Mt. Pin 8, 2250 t., July, 

1905, Hall 6506 (UC); Mt. Pinos, July 4, 1922, Hart 19 (OA). LOS ANGELES co.: 

North Baldy Mt., San Gabriel Mts., 2400 m. alt., July 3, equa Abrams E f regor 

602 (D); Biwartout Canyon, datert slopes of San Gabriel Mts., , July 

5, 1908, Abrams $ McGregor 635 (D); Summit Mt., San гт" gi July 

11, 1897, Boise 253 (UC); south slope of Mt. San Antonio, San Gabriel Mts., 

2850 m. alt., July 28-30, 1930, Goodman 4 Hitchcock 1723 (M); Barley Flats, 

San Gabriel Mts., 1680 m. 2 2 А ү Grinnell £s P); San Antonio Peak, 

00 m. alt dry 

Р); 

ummit San Antonio Mts., 2979 m. alt., re = 1914, үз (D); above Pine 

Flats, North Fork of San pace Canyon, July 12, 1930, West, Sweet $ Crow 

(P). SAN BERNARDINO CO.: dry ridges, Coldwater ndn. San Antonio Mt., 2100 

m. alt, July 12, 1902, Abrams 2719 (NY); Deep Creek, San Bernardino Mts., 

1800 m. alt, July 8, 1908, Abrams $ McGregor 730 (D); open pine forest, 

Hunsaeker Flat, San Bernardino Mts., 1500 m. alt., July 23, 1897, Chandler (UC); 

Mare Flats, San Bernardino Mts., 2400 m. alt., July 6, Crawford (P); Bear Val- 
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ley, San Bernardino Mts., June 1, 1916, iren (P); roeky slope, Gold M 
above Baldwin Lake, 2200 m. alt., June 19, 1932, Fosberg 8503 (P); dry AY 
sides, Fish Creek, San Bernardino Mts., н m. alt., June 26, 1905, Grinnell 29 
(UC); black oak belt, Fish Creek, San Bernardino Mts., 2100 m. alt., June 30, 
1906, Grinnell $ Grinnell 253 (CA); Hunsacker Flat and Deep Creek, San 
Bernardino Mts., 1800 m. alt., July 20, 1899, Hall (NY); Lytle Creek Canyon, 
San Antonio Mts., 1800 m. alt., June 1-3, 1900, Hall 1452 (D, M, UC); near South 
Fork Meadows, Sande Ana Canyon, San Bernardino Mts., 2340 m. alt., Aug. 
1906, Hall 7655 (UC); dry ground, Big Bear Valley, 1950 m. alt., July 4, 1920, 
Harwood 4354 (P); Bear Valley, San Bernardino Mts., June 22, 1926, Hilend 78 
(UCLA); upper Holeomb Valley, San Bernardino Mts., June 25, 1930, Hilend 
571 (UCLA); around the east end of Big Bear Lake, San Bernardino Mts., 2010 
ш. alt., July 10, 1927, Howell 2733 (CA); dry ridge, Bear Flats Trail to Де 
Зап рен Mts., 2100-2550 m. alt., July 4, 1917, Johnston 1379 (D, UC); bare 
ridge, Ontario Pesk; San Antonio Mts., 2550 m. alt., July 30, 1917, Johnston 1606 

(D, P, UC); Bear Valley, San Bernardin Mts., 1980 m. alt., July 19, 1900, Jones 
(P); Taa Lake, San Bernardino Mts., June 24, 1926, Jones (D); dry, „ 

slope at east end of Baldwin Lake, Bear Valley, San Bernardino Mts., 

alt., June 13, 1922, Munz 5749 (P); on dry, pine- covered slopes, Kelly 's Ой. 

near Ontario Peak, San Gabriel Mts., 2430 m. alt., July 18, 1922, Munz 6073 

(P, ОС); in meadow, Coldwater Fork of Lytle risk, San Gabriel Mts., 2100 

m. alt., July 19, 1922, Munz 6109 (P); dry slopes at east end of Bear Lake, 

1980 m. alt., June 22, 1926, Munz 10469 (P); dry slope, Fredalba, Ban Ber- 
nardino Mts., 1500 m. MK. June 8, 1919, Munz $ Johnston 2919 (P); under pines, 

t , 192 

Munz § Johnston 8636 (P); canyon above Big Meadows, San Bernardino Mts., 

2160 m. alt., July 16, 1924, Munz 4 Johnston 8651 (P, type of C. Nuttallii var. 

australis Mana); dry slopes, Van Dusen Canyon, near Big Bear Lake, San 

nardino Mts., dde 29, 1938, Ownbey $ Ownbey 1670 (СА, D, Е, G, Kew, M, NY. 

M, UC); Lone Valley, San Bernardino Mts., 1800 m. alt., June 17, 

1894, Parish 3158 (M); Bear Valley, San Bernardino Mts., 1950 m. alt., June 
18, 1894, Parish 3159 (G, M, NY, PA, UO); Bear Valley, June, 1895, Parish 

(D); dry eanyon bed, Colawater Fork of Lytle Creek, San Antonio Mts., June 

21, 1922, Pierce (P); Bear Valley, San Bernardino Mts., June 26, 1922, Pierce 

(P); dry hills, San Bernardino, 300 m. alt., May 7, Spencer 1353a (б, NY); 

= Bernardino Mts., June, 1928, Van Dyke (CA); Forest Home, San Bernardino 

Mts., 1590 m. alt., July, 1928, Van Dyke (CA); dry woods, Glen Martin, 1500 

ш. alt., Aug., 1904, Williamson (PA). RIVERSIDE СО.: on trail to Tahquitz Peak, 

San Jacinto Mts., 1740 m. alt., July 2, 1925, Bacigalupi 1243 (D); San Jacinto 

Mts., 2550 m. alt., 5 22, 1910, Condit (UC); above Marion Camp, Mt. San 

Jacinto, June 30, 1935, Epling $ Robison (UCLA); беча Valley, San 

Jacinto Mts., 1800 m. alt., June 17, 1897, Hall 642 (UC); in open pine Mp 

vieinity of Strawberry Valley, San Тай» Mts., 1560—1800 ш. alt., June, July, 

1901, Hall 2297 (D, UC); in meadows and bogs of Tahquitz Valley, San ый 

Mts., 2670 т. alt. Fas, 1901, Hall 2475 (UC); west slope of San Jacinto Peak, 

2850 m. alt. кү 26, 1928, Meyer 5 546 (UC); dry benches near creek, Santa Rosa, 

Santa Rosa Mts., 1980 m. alt., 27, 1922, Munz 5856 (P, UC); dry slope 

under pines, Dark Canyon, бал sd Mts., 2250 m. alt., July 27, 1924, Munz 
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d Johnston 8776 (P); in open woods, Idyllwild, San Jacinto Mt., 1590 m. alt., 

June 20, 1919, Spencer 1353 (CA, G, NY, P); on wooded hills, near Idyllwild, 

€ Jacinto Mt., . m. alt., June 16, 1922, Spencer 2035 (P); near Round Val- 

ley, San 8 Mt., 2700 m. alt., July 18, 1923, 3 2249 (P); Idyllwild, 

July 22-28, 1928, ay Dyke (CA). ORANGE СО.: Santiago Peak, June 15, 1901 

Abrams 1848 (D, P); dry, rocky summit, Santiago Pat Santa Ana Mts., 1590 

It., June 14, 1923, Munz $ Keck 7093 (P). SAN DIEGO CO.: Laguna Mts., 

Gander 2442 (P); Cuyamaea Mts., 900 m. alt., May, 1899, Hall 1212a es dry, 

gentle slopes, Laguna Camp, Laguna Mts., 1500 m. alt., June 25, 1924, Mune 

8880 (NY, P); in open woods, Laguna Mts., 1800 m. alt., une 20, 1920, eam 

1158 (d, Р). 

37. Calochortus excavatus Greene, Pittonia 2: 71. 1890. 

Calochortus campestris Davidson in Bull. So. Calif. Acad. 

Bulb ovoid, with membranaceous coats; stem slender, erect, 

unbranched, often bulbiferous near the base; leaves linear, re- 

duced upward, the basal one persistent at anthesis; inflores- 

cence 1-4-flowered, subumbellate, the bracts congested, un- 

equal; flowers erect, broadly campanulate, apparently laven- 

der, often with a purple spot at the base of each sepal and 

petal; sepals shorter than the petals, lanceolate, acute to 

acuminate, glabrous; petals broadly obovate, cuneate, usually 

obtuse or rounded above, invested near the gland with a few 

short hairs; gland circular, depressed, surrounded with a con- 

spicuous, fringed membrane, and densely covered with short, 

distally branched processes; anthers oblong, obtuse, reddish 

brown, about equalling the basally dilated filaments in length; 

ovary linear, not winged, tapering to a persistent, trifid 

stigma; fruit linear-lanceolate, acute, 3-angled, erect; mature 

seeds unknown. 

Calochortus excavatus is closely allied to С. Nuttallu and 

C. invenustus. From the former, it differs in its lack of a spot 

on the petals above the gland, its more slender habit, and dif- 

ferent habitat. It may be separated from the latter by its 

leafier stems, persistent basal leaf, and smaller bulblets. The 

species of the subsection NuTTALLIANI are not distinguished by 

clear-cut morphological characters, and C. excavatus is per- 

haps the most unsatisfactory of the lot. The arguments for rec- 
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ognizing it as a species are: (1) It is a quite constant, morpho- 

logieally distinguishable, and apparently natural entity. (2) 

It has a distinet geographieal range. (3) Its habitat is unlike 

that of any other species of the subsection NvuTTALLIANI. (4) 

Its inclusion under C. Nuttalli, even as a variety, would neces- 

sitate the similar inclusion of C. invenustus, and make the de- 

limitation of species in the NvTTALLIANI even more diffieult. 

DISTRIBUTION. California: in grassy meadows, along Bishop and Lone Pine 

ereeks, Inyo County. 

CALIFORNIA. INYO CO.: Lone Pine Creek, Alabama Hills, April 26, 1936, Cassel 

158 (D); meadow of Lone Pine Creek, 1350 m. alt., May 27, 1906, Hall ꝙ Chandler 

7187 (UC); damp, grassy meadows near Bishop, May 30, 1906, Heller 8350 (СА, 

D, Е, С, М, NY, PA, UC); Lone Pine, 1800 m. alt., May 14, 1897, Jones (D, NY, 

P); Bishop Creek, May 30, 1886, Shockley 427 (G, UC), TYPE COLLECTION. 

38. Calochortus concolor (Baker) Hort. ace. Purdy & Bailey 

in Bailey & Miller, Cyclop. Am. Hort. 1: 220. 1900, as syno- 

nym; Purdy in Proc. Calif. Acad. Ser. ITI. Bot. 2: 135. 1901. 

Calochortus luteus var. concolor Baker in The Garden 48: 

440, pl. 1043. 1895. 

Bulb ovoid, with membranaceous coats; stem slender, erect, 

usually unbranched, rarely bulbiferous; leaves linear, becom- 

ing involute and curled at the tip, reduced upward; inflores- 

cence 1-4-flowered, subumbellate, the bracts congested, un- 

equal; flowers erect, campanulate, lemon-yellow, usually 

marked with a dark red blotch near the base of each sepal and 

a band on each petal above the gland; sepals shorter than the 

petals, lanceolate, acute to acuminate, glabrous; petals obo- 

vate, cuneate, rounded and obtuse above or abruptly acumi- 

nate, sparsely bearded above the gland with long, flexuous 

hairs; gland usually small, circular, depressed, surrounded by 

a broad, deeply fringed membrane, and densely covered with 

slender, usually unbranched processes; anthers oblong, ob- 

tuse, yellowish, about equalling the basally dilated filaments in 

length ; ovary linear, not winged, tapering to a persistent, trifid 

stigma; fruit linear-lanceolate, acuminate, 3-angled, erect ; ma- 

ture seeds unknown. 

This species closely resembles Calochortus Nuttall var. 

aureus, and if the two were not widely separated geographi- 
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cally they might be easily confused. It is usually a much larger 

plant, however, with more densely hairy petals, and is rarely 
bulbiferous. 

DISTRIBUTION. Dry slopes, southern face of the San Bernardino Mountains, San 
pipi County, California, southward to northern Lower bg ornia. 

LIFORNIA. SAN BERNARDINO CO.: Crafton, April Lemm , UO); Mil 
Creek Canyon, San Bernardino Mts., July 2, 3, 1892, Parish ie (D, F, NY); 
Crafton Hills July 1, 1903, Williamson (PA); Forest aon San Bernardino 
Mts., 1590 m. alt., i 1921, Van Dyke (CA). RIVERSIDE en south hill- 
sides, El Toro Mt., San Jacinto Mts., 2490 т. alt., July "s Ной 962 (UC); 
eastern base of San Jacinto Mts., along the borders of he: Colorado Desert, June, 
1901, Hall 2103 (D, M, NY, UC); exposed south piss. vicinity of Chalk Hill, 
San Jacinto Mts., 1500 m. alt., June, x ph 2285 (UC); MeMullen Trail, 

San Jacinto Mts., June, 1921, MR (P); mi. n. of Idyllwild, June 20, 1926, 
Jones (P); dry mk ereviees, Pipe Creek, Eom Valley, San Jacinto Mts., 1440 

m. alt., June 24, 1922, Munz 5811 (P); dry and roeky ged cig 2 1 Santa 
йик, Santa Rosa Mts., 1950 m. alt., de unz 591 : ry 
slope, 10 mi. s. w. of Coahuila, May 2 Mine 108 75 К at the келам 

of the woods, Idyllwild, San Jacinto Ma, 1680 m. alt., June 16, 1922, Spencer 

2036 (P). SAN DIEGO CO.: dry ridges, 2 mi. w. of Ja c June 1, É Abrams 

2682 (D, G, NY, P, PA); San Vicente Ran near Ramona, June, 1901, Brande- 

gee (UC); Laguna Mts., June 20, 1904, Ld (06); 8 Hot Springs, 

July, oe Buttle (CA); stony places among bushes, edge of desert, July 9, 1885, 

Cleveland (U ae Green Valley, near San Diego, June 27, 1915, Collins $ easton 

97 (NY); yamaca, June 25, 1919, Eastwood 9141 (CA); Descanso, June 20, 
1932, Paling, и Knox $ Robison (UCLA); ded ТУ May 30, 1926, 

cumba, May 31, 1926, 
ones 1505 RU Duo Mts., come ПО с нан 990 (D); Banner, 

May 24, 1928, Meyer 399 (UC); dry ur M 5 Valley, Palomar Mts., 1500 
m. alt., June 22, 1924, Munz 8313 (G, NY, P); high, dry slope, Laguna Camp, 
Don Mts., 1650 m. alt., June 25, 1924, us 8355 (P); dry, stony slope, Valle- 
cito Canyon, Laguna Mts., 1200 m. alt., May 17, 1925, Munz 9724 (P); Campo, 
June 15, 1915, Seitz [bs in the о Pine Hills, 1260 m. alt., June 24, 
1917, Spencer 602 (G, NY, P); in open woods, Laguna Mts., 1800 m. alt., June 
20, 1920, Spencer 11534 (G, P); Santa Isabel Creek, June 10, 1895, Stephens 
UC). 

LowER CALIFORNIA. Road between Ojos Negros and Alamos, Mes m. alt., June 
10, 1905, Goldman 1137 (US); Nachoguero Valley, June 1, f m 8877 
(D, NY); Nachoguero Valley, June 4, 1894, Mearns $ 2 8471 (D); 
Hanson 's Ranch, July 10, 1884, Orcutt (F, G). 

39. Calochortus Kennedyi Porter in Bot. Gaz. 2: 79. 1877. 
Calochortus speciosus Jones, Contrib. West. Bot. No. 14, 

p. 27. А 

Calochortus Kennedyi var. Митгй Jepson, Man. Fl. Pl. 

Calif. p. 236. 1923 
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Bulb ovoid, with membranaceous coats; stem erect, often 

very short, usually unbranched, rarely bulbiferous; leaves 

glaucous, linear, attenuate, reduced upward; inflorescence 1—6- 

flowered, subumbellate, the bracts congested, unequal; flowers 

erect, campanulate, pale yellow, orange or vermillion, usually 

marked with dark purple or black near the base of the sepals 

and petals; sepals shorter than the petals, lanceolate, acute, 

usually glabrous; petals obovate, cuneate, usually rounded and 

obtuse above, invested near the gland with a few, distally 

thickened hairs; gland circular, slightly depressed, sur- 

rounded with a broad, fringed membrane, and densely covered 

with slender, simple or distally branched processes; anthers 
narrowly lanceolate, obtuse or acute, yellowish, dark purple 

or reddish brown, longer than the basally dilated filaments ; 

ovary linear-lanceolate, not winged, tapering to a persistent, 
trifid stigma; fruit linear-lanceolate, acuminate, 3-angled, 

erect, longitudinally striped with purple; seeds strongly 
flattened, with loose-fitting, hexagonally netted coats. 

Calochortus Kennedy? is closely allied to C. Nuttallii, but is 
distinguished by its smaller gland, yellow to vermillion flowers 
and more southerly distribution. In the western part of its 
range the flowers are uniformly vermillion, or sometimes 
orange, but eastward, the yellow form (variety Munzii) be- 
comes more frequent, until in Arizona it is the prevailing form. 
The two color forms appear distinct in California, but in Ari- 
zona are not infrequently found growing together. 

DisTRIBUTION. In dry, often rocky soil, deserts of central and southern Ari- 
zona and northern 1 to southeastern Califo 

ARIZONA. COCHISE co.: Dragoon Mts., June, 1809, Eby (M). GILA co.: near 
Apache Lodge, Roosevelt, Apache Trail Region, May 6, 1929, Eastwood 16882 
(CA); Apache Trail, near Roosevelt, May 5, 1929, McKelvey (CA). PINAL co.: 
Oak Flats, between Miami - Superior, May 9, 1935, Nelson 4$ Nelson 1850 
(M, NY). PIMA co.: tal f lava butte, 15 uk s. e. of Vail, April 7, 1932, 
Fosberg 92770 (UCLA); im “hills, Covered Wells, April 7, 1932, Fosberg 7938 
(Р, UC, UCLA); desert below White House Canyon, Santa Rita Mts., 1050 m 
alt., ay 16, 1928, Graham 3622 (D); Baboquivari Mts., April 23, 1939, Har- 
rison $ Жайга 8612 (Р); between Sonoita and Vail, May 4, 1931, McKelvey 
2104 (G); stony hills, e. of Arivaea, April 11, 1935, Nelson 4 бы 1468 (М, 
NY); Агіуаса, 1095 m. alt., May 4, 1935, Peebles ꝙ Fulton 11414 (Е); mesas 
near Tucson, April 26, 1884, Pringle (F, PA); Santa Rita Mts., May 15, 1884, 
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Pringle (Е, б, М, NY, PA). SANTA CRUZ co.: dry, grassy hills, east slope of 
Tumacacori Mts., April 6, 1932, Fosberg 7935 (М, Р, UC, UCLA); rocky hill- 

С P N els 

Е). ҮАУ 

May 3, 1865, Coues 4. Palmer 186 СИ Skull Valley, 1290 т. alt., April 28, 
1903, Jones (P); Hillside, m m. alt., May 1, 1903, Jones (D, P); Congress 
Junetion, 900 m. alt., May 2, 1903, Jones (M, P); Congress, April 30, 1897, Kunze 

(МУ); between Prescott and Ashfork, May 12, 1931, McKelvey T (G); Bloody 
Basin, midway between Fort Verde and Fort MeDowell, April 21, 1888, 2 
203, in part (NY); Fort Verde, а Mearns 258 (NY); near Hl. May 
1927, Peebles $ Harrison 3984 (UCLA). MARICOPA co.: Bush Highway, 1990 

alt., May 12, 1935, Colom 157, 377 (M); Wickenberg, 630 m. alt., Мау 5, 
1008, SH. (P); stony slopes along the Apache Trail, May 1, 1935, Жов $ 
Nelson 1701 (M, NY). MOHAVE CO.: п. of White Cliffs, vicinity of Kingman, April 
9, 1927, Braem (D); hills e. of Kingman, May, 1933, Braem (D); por we 

April 15, 1931, Eastwood 18041 (CA); Hackberry, pn 24, 1884, Jones (P); 
Chemehuevis, 1140 m. alt., April 23, 1903, Jones (D, NY, P); Hackberry, 2 
m. alt, April 25, 1903, JUS (P); Peaeh Springs, done: 1884, Lemmo 

(G, UC); between Hackberry and Peach Springs, May 17, 1931, MoKswey 15 

(G); Huapai Indian andis. Peaeh Springs to New Water Point on Colorado 
River, 1500 m. alt., April 29, 1934, Stone 104 (NY); Peaeh Springs, May, 1893, 
Wilson 109 (UC). YUMA ma Hareuvar Mts., April 21, 1932, Peebles 8521 (Е, 

ч АРА. ESMERALDA below Tule € Death Valley, June 4, 1891, 
Bailey 2006 (D); Lida, Miis 4, 1924, Jon 

CALIFORNIA. INYO CO.: 15 mi. n. of L Litt e Take, May, 1927, а. MEL 
open hillside, between Deep Springs Valley and Oasis, 1911 m. Ju 
1937, Grinnell $ Grinnell 1047a (UC); gravelly hillside, near а o А. iud 
17, 1932, Hitchcock 12345 (M, P, UC, UM); Wild Rose Canyon, Ta Mts., 
1950 m. alt., g^ 15, 1931, Hoffmann 273 (P); Argus Mts., 1500 m. ‚ May 
11, 1897, Jones (P); among shrubs on dry flats, Wild Rose Canyon, d 
Mts., 1800 m. ns May 8, 1932 ч 12518 (Р); dry bench, North Fork of 
Hanaupah Canyon, Panamint ие. 1800 m. alt., xd 7, 1932, Munz 12542 (M E : 
Mesa Mal Pais, Argus Mt., 1200-1500 m. alt., June, 1897, Purpus 5013 (G, 
UC). SAN BERNARDINO CO.: south end of r Mi, April 12, 1930, i d 
(UCLA); Cottonwood Canyon, Providenee Mts., May 8, 1931, Barnes (UCLA 
Barnwell, May 16, 1911, Brandegee (UC); brushy hilltop, Mojave River at june- 

tion with Deep Creek, 900 m. alt., May 15, 1935, Clokey $ Anderson 6541 (M); 

same locality, May 19, 1935, Clokey $ Clokey 6993 A euge н ‚ М МҮ, WS); 

ar Hesperia, Мау 11, 1936, Epling $ Stewart (UCLA); фай slopes, John- 

find Grade, below Baldwin Lake: 2100 m. alt., June 19, 1932, Fosberg 3502 (P); 

Bie, dicas 900 m. alt., May, 1905, e 6193 (UC); Cajon Pass, May 10, 1926, 

P TM Flats, Jun 930, Hilend 457 (UCLA); Mojave Desert, 

e. of M 900 m. . June 11, 1927, Howell 2499 (CA); east 

nie ̂  Clark Mt., June 10, 1933, Jaeger (P); open desert, w. of Deadman Point, 

May 16, 1920, P UN ps 9 mi. n. w. of Hesperia, May 17, 1920, Johnston 

(P); hillside, Mojave Desert, 3 mi. n. of Granite Well, May 14, 1922, Johnston 



[Уог. 27 

502 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

6487 (Clokey, P, UC); Victor, 780 m. alt., May 17, 1903, Jones (P); bridge on 

the Mojave, near Hesperia, May 7, 1926, em (CA, D); n. of and near Vietor- 

Vin May 11, 1926, Jones (D, NY); Stoddards Well, Mojave Desert, May 7, 1927, 

nes Ws. ; sandy soil, benches along Mojave River at Deep Creek, 885 m. alt., 

dis ау 15, 1935, Keck $ Stockwell 3288 (D); dry, rocky wash, Cactus Flats, San 

qucd р Mts., 1800 m. alt., June 13, 1922, Munz 5744 (P); dry flats, mouth 

of Deep Creek, north base of San Bernardino Mts., 900 m. alt., May 21, 1930, 

Munz 11913 (P); hr: field, 10 mi. e. of Vietorville, 870 m. alt., жы 21, 1982, 

Munz 12441 (M, P, UC); dry 1 ponis Vontrigger Spring, eastern Mojave 

Desert, 1050 m. alt., Ma ау 3, 1935, M 18671 (D, F, P, UC); lower pe vicinity 

of Bonanza King Ming, east slope Providence Mts., Mojave Desert, 1200 m 

alt., May 21-24, 1920, Munz, Johnston $ Harwood 4259 (D, P, UC), type еоПее- 

tion of C. Kennedyi var. Munzii Jepson; among low shrubs, vieinity of Bonanza 

King Mine, east slope of Providence Mts., Mojave Desert, 1200 m. alt., y 

24, 1920, Munz, Johnston $ Harwood 4275 (D, P, RM, UC); Rock Spring, May, 

1876, Palmer aee (F, G, M); Cushenbury Canyon, San Bernardino Mts., 1680 

m. alt., June 1, 1892, Parish 2467 (NY); borders of Mojave Desert, Сарез; 

June 1, 1892, d h 2497 (F); Barstow, Mojave Desert, May 30, 1914, Parish 

9296 (D); in desert sand, Hesperia, May 4, 1917, Spencer 413 (G, NY, P). 

RIVERSIDE CO.: dry soil, Coyote Holes, Little San Bernardino Mts., 1050 m. alt., 

May 6, 1922, Munz 4 Темы 5204 (Р, UC). KERN со.: rocky вой, south slope, 

Tehachapi Pass, Piute Range, 1200 m. alt., Мау 7, 1932, Benson 3491 (UC); 

between Mojave and Cameron, May 16, 1905, Brandegee (UC) ; ра а 1914, 

Г deg. valley below Cuddy's, Mt. Pinos Region, June 15, 1896 

ey 4 Lamb 4518 (D, UC); pci Mojave Desert, May, 1922, pus (P); 

= Canyon, 1350 m. alt. June, 1905, Най 6314 о near Frazer Mt. Park, 

Santa Barbara National Forest, Yar 27, 1928, Hilend (UCLA); n. of Rands- 

burg, Mojave Desert, May 12, 1927, Jones (P); Fort Tejon, Spring, 1876, Ken- 
ned) (F, G, PA түрв); Red Rock Canyon, April 29, 1935, арени и 

among sub of Artemisia tridentata, Cuddy Canyon, Mt. Pinos, 1350 m. alt., 

June 9, 1923, Munz 6933 (P); dry soil, pine-sagebrush dox at hend a 

Cuddy Valley, T. 9 N., В. 21 W., July 3, ogee gen $ Ownbey 1688 (СА, 

ey, » О, , UM, UO, US, WS). 

LOS ANGELES CO.: Aeton, May 9, 1926, p ien Dui pasa hillsides, Man- 

тапа, Antelope Valley, May 9-24, 1896, Davy 2480 (UC); 3% mi. e. of Manzana, 

21, T. 8 М., В. W., 960 m. alt., May 14, 1935, Gifford id Sane Acton, 

810 m. alt., May 25, 1893, Ном 1047 (NY); rocky ground, Soledad, s. of 

Mohave Station, May 5, 1920, Johnston (P); Ridge Route, dena 7, 1926, Jones 

(D); gravel wash, Big Rock Creek, ap Gabriel Mts., 1290 m. alt., May 26, 1923, 

Munz = ы" VENTURA СО.: near the Frazier Borax Mine, . Pinos, 1560— 

1800 m. ‚ June 12-14, 1908, Abrams $ McGregor 203 (D, а, NY); open, 

gravelly кы w. of Lo crook: Valley, 1500 m. alt., May 22, co Clokey & 

Anderson 6542 (Clokey) ; Mgr ns, Mt. Pinos, July, 1902, Elmer 4175 (D); 

шү. Valley, Mt. bow June 28, 1931, Epling $ Dunn (UCLA); east slope, 

7, 1926, Mt. P ‚ 2100 m. alt., July, dis Hall 6488 (UC); s. of Lebee, June 

Jones (Р). 

ONORA. Rocky soil, Imuris, 825 m , April 9, 1932, Abrams 13183 (D); 

dry, rocky hills, 15 mi. n. of Magdalena, dis 1932, Fosberg 7936 (D, P, UCLA). 
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40. Calochortus clavatus Watson in Proc. Am. Acad. 14: 265. 

Calochortus clavatus var. avius Jepson, Man. Fl. Pl. Calif. 
p. 235. 1923 

Bulb ovoid, with membranaceous coats; stem leafy, usually 

stout, zigzag, frequently branched, rarely bulbiferous; leaves 
broadly linear, attenuate, reduced upward; inflorescence 1-6- 
flowered, subumbellate, the outer bracts often exceeding the 
flowering pedicels; flowers large, erect, cup-shaped, lemon- 
yellow, sometimes with reddish brown markings on the sepals 
and a thin, transverse, zigzag line on each petal above the 
gland; sepals ordinarily much shorter than the petals, lanceo- 
late, acute, glabrous; petals broadly obovate, cuneate, usually 
rounded and obtuse above, invested above the gland with a 
transverse band of distally enlarged, subclavate hairs; gland 
circular, deeply depressed, surrounded with a broad, deeply 
fringed membrane, densely covered with short, distally much- 
branched processes; anthers large, oblong, obtuse or acute, 
reddish or purplish brown, about equalling the basally dilated 
filaments in length; ovary linear, not winged, tapering to a 
persistent, trifid stigma; fruit large, linear-lanceolate, acumi- 
nate, strongly 3-angled ; immature seeds strongly flattened. 

Well- developed plants of this species are the largest of the 
Calochorti. It is easily recognized by its yellow flowers and 
clavate hairs, but is otherwise quite variable. The variety 
avius is insufficiently known, but the single specimen examined 
is exactly matched by specimens from the Coast Ranges. 

DISTRIBUTION. California: dry hills, southern Sierra Nevada, from Eldorado 
County to Mariposa County (according to Purdy), and in the South Coast Ranges 
from Stanislaus т аи to Los Angeles County. 

CALIFORNIA. ELDORADO CO.: Pleasant bos Purdy (U yo к collection of 
C. clavatus var. avius 5 STANISLAUS СО. wer part o Puerto Canyon, 
May 13, 1938, Hoover 3415 (О). SAN BENITO co.: oan olei April 29-May 1, 
1921, Abrams $ Borthwick 7947 (D, NY, P, RM); loose soil E 7 tpe Pinus 
Sabiniana belt, 2 mi. n. of Idria, San Carlos Range, 600 m , May 25, 193 
Constance © Morrison 2266 (О); near Idria, May 31 1899, pn (D). 
LUIS OBISPO summit, Cuesta, 9215 20, 1908, Condit (UC); California Poly- 
technic e Canyon, San Luis Obispo, June 7, 1910, Condit To Cuesta, 
May 30, 1908, Condit ꝙ Edwards 2257 hills ави Сагіѕа and Cuyama, near 
the boundary between Santa Barbara and San Luis Obispo counties, June 13, 
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1902, Eastwood (G, NY); Arroyo Grande, June, 1895, King (UC); near San Luis 

0 lepo; June, 1878, Lemmon 1522 (F, G ТУРЕ, M, UC); hills near San Luis 

mit, San Luis Mt., June 17, 1883, Summers 841 (UC); Tunnel, San Luis Obispo, 
May 24, 1906, Unangst (UC). SANTA BARBARA CO.: Suey Creek, near Santa 

Maria, June 15, 1906, Eastwood 394 (CA); on hills, Zaca Lake Forest Reserve, 
June 19-30, 1906, Eastwood 521 (CA); Gaviota — near Santa Barbara, 

April 28, 1926, Jones (CA, Р). SANTA CRUZ ISLAND: without exact locality, 
Brandegee (D). VENTURA co.: South Mt., Santa Pi May 31, 1908, Abrams 

MeGregor 1 (D); Sulphur Mt. Spring, Sulphur Mts., 300-600 m. alt., June 

1, 2, 1908, Abrams $ McGregor 3 (D); steep east slope in brush, Piru Creek, 3 
"e above Mri April 7, 1932, Fosberg 8169 (P, UCLA); Mt. Pinos, May 16, 

1923, Hart (CA); Schuyler, Ridge Route, April 29, 1926, Jones сы пеаг 

Bardsdale, 180 m. alt., April 20, 1931, McNab (D); semi-shade, pps near Bards- 

dale Sehool, Bar itk Santa Clara Valley, 150 m. alt., May 14, 1931, an 2047 

(D, P, UC, UCLA). Los ANGELES co.: Laurel Canyon, June 7, 1901, Braunton 

6 (D); openings in woods, north slope, Mandeville Canyon, Santa е" Mts., 

500 m. alt., May, 1929, Clokey $ Templeton 4552 (Clokey, Е, M, NY, P, UC); 

Topanga Ошу, Мау 8, 18, 1926, Epling (UCLA) ; pou ей Canyon, Mey, 1927, 

Epling (UCLA); Los Alisos Canyon, Santa Mnios Mts., Мау 9, 1931, Epling 

(СА, D, Е, M, PA, UC, UCLA); open, sunny chaparral sips, near Summit, Ridge 

Route, 1500 m. alt., June 4, 1933, Epling $ Wheeler 1854 (D, M, UC, UCLA); 

Laurel Canyon, June 7, 1901, Grant (D) ; dry, heavy soil, south end of Ridge Road, 

Мау 15, 1922, Pierce (P); Castae Canyon, 9 mi. п. w. of Saugus, April 25, 1926, 

Stanford (P). 

40a. Calochortus clavatus var. gracilis Ownbey, n. var.“ 

Smaller than the species in every way ; stem slender; petals 

very sparsely bearded, usually with a narrow, zigzag, reddis 

brown line above the gland; gland small, scarcely depressed; 

anthers 4—7 mm. long, shorter than the filaments. 

DISTRIBUTION. California: canyons, San Gabriel Mts., Los Angeles County. 

CALIFORNIA. LOS ANGELES CO.: on dry slope, Bichota Canyon, North Fork 

of San Gabriel hn on, June 28, 1930, Crow (P ТҮРЕ); San Antonio Canyon, 

May 15, 1910, Davis 53 (M); San Gabriel I May 29, 1919, Eastwood 9002 

(CA); grassy slope, under oaks, mouth of Pieo Canyon, near Newhall, 360 m. 
alt., May 17, 1930, Ewan 5519 (RM); San Gabriel Canyon, June 25, 1904, 
Grant (D); eanyons, Claremont, June, 1898, Illingsworth 108 (P); San Fran- 

eisquito Canyon, near Power Plant No. 1, June 12, 1922, Moxley 1113 (RM); dry 

slope, Mint Canyon, n. of San Gabriel Mts, May 25, 1923, Munz 6798 (NY, 

P); West Fork of San Gabriel Canyon, 675 m. alt., June 21, 1921, Peirson 2468 

(P). 

* Calochortus clavatus var. gracilis var. nov., minor omnino quam species; 

саде gracili; petalis pareissime barbatis plerumque supra glandulam linea angusta 

flexuosa rubro-fusea; glandula parva vix depressa; antheris 4—7 mm. longis fila- 

mentis brevioribus. 
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Subsection 8. GUNNISONIANI.*! 

Inflorescences subumbellate; sepals usually shorter than the 

petals, lanceolate, acute to acuminate; petals obovate, cuneate, 

rounded and obtuse to abruptly short-acuminate, invested near 

the gland with distally branched, gland-tipped hairs; glands 

depressed, transversely more or less oblong, and densely cov- 

ered with distally branched processes, the outermost of which 

are united at the base into a narrow, discontinuous membrane; 

anthers narrowly oblong to lanceolate, obtuse to apiculate; 

fruits linear-oblong, acute, 3-angled; seeds strongly flattened, 

with conspicuously inflated, hexagonally reticulate coats. 

The GUNNISONIANI may be recognized by their transversely 

more or less oblong glands, narrow gland-membrane, and the 

distally branched, gland-tipped hairs on the face of the petals. 

The two species referred here are closely related. One has a 

Rocky Mountain distribution (Map 8), from western South 

Dakota to central Montana, and southward to New Mexico, 

westward to Utah and Arizona. The other is confined to the 

semi-desert regions of southwestern New Mexico and Arizona. 

Of these, C. Gunnisoni, the only one investigated, has a chromo- 

some base number of nine. 

41. Calochortus ambiguus (Jones) Ownbey, n. comb. and n. 
sp.*? 

? GUNNISONIANI subseet. nov., inflorescentiis subumbellatis; sepalis petalis 

plerumque brevioribus lanceolatis acutis vel acuminatis; petalis pem cuneatis 

rotundo-obtusis vel abrupte brevi-acuminatis, е glandulam m apice ramosis 

glandulosisque; glandulis depressis transverse plus minusve ongis, processis 

apiee ramosis dense vestitis, processis pal aci: in d alle angustam inter- 

ruptam basilariter coalitis; antheris mds oblongis vel laneeolatis obtusis vel 

tri acutis vel apieulatis; capsulis lineari-oblongis acutis triangulatis; seminibus 

valde eomplanatis, testis insigniter 10 hexagono- idi ie: 8. 

* Calochortus ambiguus sp. поу., bulbo ovoideo membranaceo-tunicato; caule 

ereeto plerumque simplici saepe bulbif ero; foliis us attenuatis боосон 

reductis; inflorescentia 1—4-flora subum! reliant ta; floribus erectis campanulatis rose- 

olis aut eaesiis, interdum prope basem sepalorum petalorumque obscure purpureis; 

sepalis petalis brevioribus lanceolatis acuminatis glabris; petalis obovatis cuneatis 

rupte acuminatis, prope glandulam pilis fulvis apice ampliatis aut ramosis 

glandulosis praeditis; glandula depressa circulari vel transverse lunata, membrana 

angusta late fimbriata circumdata, processis brevibus apice ramosis dense vestitis ; 

antheris oblongo-lanceolatis obtusis aut aeutis roseolis filamentis basilariter dilatatis 

longioribus; ovario lineari non alato, stigmate persistente trifido; capsula lineari 

oblonga acuta err s ereeta; нении complanatis, testis insigniter inflatis 

hexagono-reticulatis 
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Calochortus Watsoni var. ambiguus Jones, Contrib. West. 

Bot. No. 14, p. 27. 1912 

Bulb ovoid, with membranaceous coats ; stem erect, usually 

unbranched, often bulbiferous; leaves linear, attenuate, re- 

duced upward; inflorescence 1-4-flowered, subumbellate; 

flowers erect, campanulate, pinkish or bluish gray, sometimes 
marked with dull purple near the base of the sepals and petals; 

sepals shorter than the petals, lanceolate, acuminate, glabrous; 

petals obovate, cuneate, abruptly acuminate, invested near the 
gland with yellowish, distally enlarged or branched, gland- 
tipped hairs; gland depressed, circular to transversely lunate, 
surrounded with a narrow, deeply fringed membrane, and 
densely covered with short, distally branched processes; an- 
thers oblong-lanceolate, obtuse or acute, pinkish, longer than 
the basally dilated filaments; ovary linear, not winged, taper- 
ing to a persistent, trifid stigma; fruit linear-oblong, acute, 3- 
angled, erect ; seeds flattened, with conspicuously inflated, hex- 
agonally netted coats. 

This species is most closely allied to C. Gunnisoni, from 
which it differs in its shorter gland and usually obtuse anthers. 
It is more likely to be confused with certain phases of C. Nut- 
tallii, but the gland-tipped hairs on the petals and the fungoid 
gland-processes readily distinguish it. 

DISTRIBUTION. In dry soil, southwestern New Mexico, northwestward across 
Arizona to the region of the Grand Canyon 
NEW МЕ т 00.: 015 City, 1911, Beard (М); Silver City, May 4 

1919, 5 8416 (CA, G); a River, near Silver City, May 4, 1930, Dun 
25930 (M, P); Mangas Springs, En mi. n. w. of Silver City, 1455 m. alt., May 9, 
1903, Metcalfe 55 (D, G, M, МУ, P, RM, UC). HIDALGO co.: dry, rocky places, 
San Luis Mts., s of Guadaloupe, April 25, Smith (N 

ARIZONA. COCHISE CO.: Dragoon Mts., June, 1899, Eby Р high mountains, 
ciu Мау 14, 1884, Parish 252 (G). NaAvAJO co.: Fort Apache, жы, 1893, 
oyt (NY); к Apache, 1903, Mayerhoff 112 (Е). ama co.: 2 mi. п. w. of Pine, 

ied 19, 1937, Cutler 1108 (М); on road to Amethyst Mine, Mazatzal Mts. , Apache 
Trail Region, May 11, 1929, Eastwood 17087 (CA, F, NY); Sierra зм, Apache 
Trail Region, May 17, 1929, Eastwood 17304 (CA); same locality, May 27, 

9 
Roosevelt, May 5, 1929, McK ne, road 

Natural Eu May 11, 1931, McKelvey 2150 (С). PIMA 00.: between Sonoita 

and Vail, , 1931, McKelvey 2107 (G, P); foothills, Santa Catalina Mts., 

Apri 26, tend Ра 6864 (NY); Tucson to Redington, 1140 m. alt., April 27, 

1935, Pestis 11323 (P); Santa Catalina Mts., May 11, 1883, Pringle (Е, G, NY, 
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PA); Santa Rita Mts., 1500 m. alt., May 17, 1884, Pringle (F, PA). SANTA CRUZ 

co.: Ruby, 1260 m. alt., May 4, 1935, Peebles $ Fulton 11436 (Е); near Sonoita, 

May 6, 1930, Peebles $ Harrison 7073A (CA). COCONINO co.: Grand View, 

Grand Canyon of the Colorado River, June 17, 1916, Eastwood 5791 (CA); on 

plateau above Oak Creek Canyon, 17 mi. в. of Flagstaff, 2100 m. alt., June 14, 

1927, Goddard 559 (UC); Cape Boys Kaibab Forest, near rim of Grand Canyon, 

2400 m. alt., July 17, 1930, Goodman p Hitchcock 1650 d D, M, NY, PA, UC, 

UM); dy n Flagstaff, 2100 alt., June 29, 1922, Hanson A22A (F, 

M, ); Jae 1, Kaibab Forest, July, 1926, Jaeger (Р); Flagstaff, Aug. 

5, 1884, Jones pa pes P ТУРЕ); Flagstaff, Aug. 7, 1884, Jones 48 (G); San Fran- 

cisco Mts., June 4, 1890, Jones (P); Bright Angel, esed Canyon, July А 1 

Jones (P); Grand Canyon, July 9, 1925, Jones (P); Williams, June 1 

Jones (P); Williams, June 15, 1930, Jones #5188 (D, M, P, UM); Toll кд = 

Francisco Mts., 2400-2700 m. alt., July 28, 1935, Kearney $ Peebles 12182 

(NY); Grand rien c the Colorado, 2100 m. alt., June 26, 1898, MacDougal 

164 (F, G, NY, PA, RM, UC); woods, Kaibab Plateau, n. of Jacob Lake, July 

14, 1929, Mathias 662 гас. Вакег Butte, Mogollon Mts., July 31, 1887, Mearns 

108 (NY); plains, near Flagstaff, May—Oct., 1900, pen 8017 E YAVAPAI 

co.: Fort Whipple, 1865, Cowes $ Palmer (M); Prescott, ned 22, 1919, East- 

wood 883? (CA); d Verde, geile 887, Mearns (NY); Ashfork, May, 1883, 

Rusby (F, NY, PA); 2 mi. n. of Preseott, 1500 m. alt., Apri 25, 1934, Stone 

91 (NY), Prescott, via а Tone, to Seligman, 15 m of Prescott, 1650 т. 

alt., April 26, 1934, Stone 93 (NY). MARICOPA CO.: near е М le, 1230 т, alt., 

May 18, 1935, Peebles Jis (NY). MOHAVE co.: Peach Springs, July, 1884, 

Lemmon $ Lemmon (UC). 

42. Calochortus Gunnisoni Watson, Bot. U. S. Geol. Expl. 

40th Par. [Bot. King's Exped.] p. 348. 1871. 

Calochortus venustus var. ? Torrey & Gray in Rept. U. S. 

Рас. R. R. Surv. 2 [Bot. Beckwith’s Rept. p. 130]. 1855. 

Calochortus Gunnisoni var. Kreglagi Regel in Gartenflora 

3: 129,1. 793. 1874 

Calochortus Gunnisoni var. maculatus Cockerell in West. 

Am. Sci. 5: 17. 1888 (misprinted maculatus); 6: 135. 

Calochortus Gunnisoni var. immaculatus Cockerell, J. c. 5: 

Calochortus Gunnisoni var. purus Cockerell, I. c. 

Bulb ovoid, with membranaceous coats; stem erect, un- 

branched, rarely bulbiferous; leaves linear, reduced upward; 

inflorescence 1-3-flowered, subumbellate; flowers erect, cam- 

panulate, white to purple, greenish within, often with a nar- 
row, transverse, purple band on each petal above the gland 
and a purple spot on the claw, sepals similarly marked ; sepals 
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usually much shorter than the petals, lanceolate, acute, gla- 

brous; petals obovate, cuneate, usually obtuse and rounded 

above, densely bearded about the gland with distally branched, 

gland-tipped hairs; gland depressed, transversely oblong, 

more or less arched, densely covered with distally branched 

processes, the outermost of which are somewhat united at the 

base to form a discontinuous membrane; anthers lanceolate, 

acute to apiculate, longer than the basally dilated filaments ; 

ovary linear, not winged, tapering to a persistent, trifid 

stigma; fruit linear-oblong, acute, 3-angled, erect; seeds 

flattened, with conspicuously inflated, hexagonally netted 

coats. 

The longer gland and acute anthers separate this species 

from C. ambiguus, the only species to which it is closely allied. 

DISTRIBUTION. Hills and mountains, western South Dakota to central Montana, 

southward through Wyoming, Colorado, eastern Utah and northeastern Arizona 

UTH о MEADE СО.: open limestone slopes, Tilford, July 9, 1924, Мс- 

Intosh 464 (RM); Piedmont, July, 1895, Pratt (P, WS). LAWRENCE co.: Black 

Hills, near a 200 m. alt., July 23, 1924, Ballow (D); meadow and open 

woods, yellow pine саи e District, Crooks Tower, Black Hills, 

Aug. 5, 1927, Hayward 2745 (F, RM); old open burn, limestone, rim of Spear- 

fish Canyon, near Savoy, 1680 m. alt., June 29, 1910, Murdoch 4182 (D, Е, G); 

Whitewood, 1350 m. alt., July 7, 1899, Rydberg 1046 (Gd, NY). PENNINGTON co.: 

open grassland, кйш Prairie, 3 mi. п. e. of Deerfield, July 23, 1927, Hayward 

2841 (Е, RM 

MONTANA. FERGUS CO.: near Judith Mts., Aug., 1860, Hayden (М). SWEET 

GRASS CO.: Greycliff, 1200 m. alt., June, 1913, Marsh 9870 (G, NY). CARBON Co.: 

Red Lodge, July 10, ae Draper 1 Rock Creek Canyon, Beartooth Mts., 

ard National Forest, 1800 m. „ July 27, 1937, Williams $ Williams 3726 

(G, NY). CASCADE 60: Belt bond July 22, 1886, Anderson 404 (UM); 5 mi. 

DE Ба, рн Belt Mts., 1800 т. alt., Aug. 17, T Flodman 348 (M, NY). 

MEAGHER CO.: rocky Mot in old b ‚ Nevad а. Cree ШОТ, ION, R 11 E, 

Jefferson Natio id Forest, 1560 t, Aug. 25, pa Park 57 (UM). ак 

0.: Livingston, 1901 pedes n (NR 

WYOMING. CROOK 00.1 foothills, Inyan Kara Creek, Black Hills, 1927, i pale 

2112 (Е); sandy soil under pines, 7 mi. п. w. of Hulett, July 13, 1 Ownbey 

(CA, Clokey, D, F, G, Kew, M, NY, O, P, PA, RM, UC, UCLA, UM, UO, US, WS). 

NIOBRARA CO.: along e К Hat Creek, June 30, 1938, бане 2467 (О). LARAMIE 

OO. : 88 d x July 31, 1930, Fuller (M). ALBANY CO.: Laramie Hills, July, 

1892, Buffum (RM); hillside, Laramie-Fort Collins Highway, near State Line, 

July 17, 1937, Detling 2310 (UO); Chimney Rock, Sand Creek, July 29, 1929, 

Greenman $ Greenman 6044 (M); University of Wyoming Summer Camp, Medi- 

eine Bow Mts., 2880 m. alt., Aug. 1, 1929, Greenman ф Greenman 6077 (M) ; moist, 
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grassy gulch or slope, Rock River, 2100 m. alt., July 19, 1914, Macbride 2836 
(RM); Sybille Hills, July 8, 1894, Nelson 319 (G, RM); Cummins, July 27, 
1895, Nelson 1451 (M, NY, RM); moist meadows, South Sybille, July 3, 1900, 
Nelson 7389 (G, M, NY, P, RM, UO); among the underbrush, wet bott toms, Cen- 
tennial, July 26, 1900, Hloh 7685 (Clokey, D, RM); dry gulch, west дор» of 
Sheep Mt., July 3, 1934, Ownbey 217 (О); near the Me of moist thickets and 
meadows, Medicine Bow Range, 3300 m. alt., July, 1936, Sella (Е). SHERIDAN CO.: 
open slope, near South Fork Inn, i Horn National Forest, July 17, 1933, 
Benner 5036 (PA); headwaters of Tongue River, Big Horn Mts., July, 1898, 
Tweedy 61, 62, 63 (NY); Big Horn, 1800 m. alt. , Tus; 1899, Tweedy 2559 (NY). 
BIG HORN CO.: dry south slope of Medicins Mt., Bi ig Horn Mts., 2550 m. alt., July 
6, 1936, Williams § Williams 3257 (G, M, NY, WS). JOHNSON CO.: cre ook bot- 
toms, Cafion Creek, July 27, 1901, Goodding 405 (G, M, NY, RM); eastern slope 
of the Big Horn Mts., ейтен of Clear Creek and Crazy Woman River, m 

NATRO 

Casper, July 13, 1893, Evermann (D). CARBON CO.: чений Hills, July 15 
1898, Nelson 4500 (P, RM); Indian pain Mts., July 17, 1898, Nelson 4897 (RM). 
YELLOWSTONE NATIONAL PARK: Soda But 8 22, 1922, Hawkins 937 (UCLA); 
open e Elk Fork, 2100 m. alt., Aug. Ti 1928, Smith 158 (WS). 

Cor - LARIMER CO.: Longs Peak Inn, Estes Park, 2850 m. alt., Aug. 11, 
1933, pres 136 (M); arid plains, 10 mi. n. of Fort eke June 21, 1933, Apple- 
gate 8626 (D) ; Estes Park, 2400 m. alt., Aug., 1933, Burton (М); at the „ Forks,” 
Thompson River, Estes Park, July 11, 1912, 8 (9); Estes Park, 1904, 
Cooper 279 (RM); hillsides, foothills, 1950 m. alt., June 17, 1895, Cowen (WS); 
Horsetooth Gulch, July 15, 1897 ‚ Crandall 2474 (RM, UC); above the Brinwood, 
Rocky Mt. National Ар P» о, 1933, Nelson ꝙ Nelson 876 (D, M, RM); Horse- 
tooth, July 16, 1895, Osterhout 837 (ВМ); grassy slope, 3 mi. п. of Estes Park, 
Rocky Mt. National Park, 2550 m. alt., Aug. 4, аі, Rollins 1888 (О); slopes of 
Deer Mt. o и 1927, Woodson 183 6 (М). LDER СО.: dry soil, Eldorado 
Springs, 1590 t., June 24, 1917, Ll PE: axes NY); mesa fronting 
Flagstaff Hill, Sai. 1710 m. alt., June 18, 1906, Daniels 53 (М); mesa slopes, 
Boulder, 1680 m. alt., June 23, 1921, Id C323 (M); Sugar apri эр , July 
21, 1906, Robbins 2210 (RM); Eldora, July 27, 1906, Robbins 2 2 (RM )3 
Boulder, June 23, 1913, Vestal (D, M). JEFFERSON CO: vicinity of 2 1950 
m. alt., July, 1934, Cletus 245 (F); mountain top, e Mt., 2190 m. alt., 
NE 95, 1917, Mp. 2864 (CA, Clokey, F, RM, UC); near Mt. Morrison, 1830 

. alt., Jun ‚ 1937, Constance ꝙ Rollins 1919 (M, 0, "UO, WS); Morrison, 
— iti ' foothills, near Golden, June 20, 1878, Jones 249 (P); apes 
June 24, 1913, Jones (PA); South Table Mt., Golden, June 17, 1896, wlton 
81 (G); Morrison, June 19, 1881, Smith (PA); Morrison, Jun 18, eg fni 
(M). GILPIN co.: open aspen woods, Tolland, 2730 m. „Aug. 2, 1919, Munz 
2991 (Р); Eldora to Baltimore, 2550-2850 т. D June 3 10, 1903, Tecate 
5510 на RM). CLEAR CREEK С0.: meadows, near Empire City, July 17, 1881, 
Engelmann (M); dry mountain sides, vicinity of Georgetown, June 28—Aug. 7, 
875, Pun (F); vieinity of 3 July N 11, 1876, Patterson 
(Е). PARK CO.: Como, South Park, 2932 m. alt, Aug. 3, 1895, Cowen (NY); 
mountains, South Park, July 26, Aug. ч 1892, Eee 64 (G). ELBERT co.: 
grassy park, 12 mi. e. of Kiowa, Jun 22, 1937, Ownbey 1294 (M, О). DOUGLAS 

5 mi. w. of Sedalia, 1800 m. alt., June 23, 1937, Snyder 4 Beetle 52 (RM). 
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EL PASO co.: Colorado Springs, June 29, 1926, ae pas Аун Е); Ruxton 

Creek, region of Pikes Peak, 2850 m. alt., Aug. 3, 1912, ack ꝙ Davies 22 
(F); Dark Canyon, 2900 m. alt. ‚ Ашу 25, 1901, 1 4 9 204 (D, G, 
NY, RM); Ruxton Dell, 2950 m. alt., July 27, 1901, Clements ꝙ Clements 347 
(D, G, M, NY, RM); grassy clearing in the brush, Manitou end of Ute Pass Trail, 
Pikes Peak Region, 2055 ш. alt., July 27, 1920, Johnston 2399 (UC); moist soil 
along creek, Pikes Peak PEN Highway, 2700 alt., Aug. 10, 1935, Ownbey 939 

М); Colorado Springs, July 16, 1872 qon (PA); Pikes Peak, 1904—1906, 
Sohedin $ Schedin 286 (RM); Ute Pass, FEN 15, 1904, Taylor Sg d loam soil, 
Pikes Peak Road, 2700 m. alt., Aug. 11, vp Williams 2475 (G, M, UC, WS); 
Colorado Springs, Williamson (P A). co.: Cripple боой, Nu. роко 
г; Schedin 264 (RM). FREMONT со.: fira po 1620 m. alt., June, 1877, Brande- 

UC). cUSTER co.: Wet Mt. Valley, July 24, 1872, Redfield (M). PUEBLO co.: 
Бай. Aug., 1887, Reed (Е). HUERFANO co.: Veta Pass, 2400-2700 m. alt., 
July 3, 1900, Rydberg § Vreeland 6434 (NY, RM); meadow, La Veta, July B. 

1896, Shear 3560 (NY, RM); La Veta, July 14, 1896, Shear 3641 (NY). 
ANIM co.: Trinidad, 1800-2100 m. usd Aug., 1912, Beckwith (CA); 85 

гун among oak brush, 1 mi. в. of Morley, "Trinidad to Raton, 2250 m. alt., July 

4, 1937, Rollins 1813 (G) ; dry minde north slope of Raton Mesa, near the head 
of San Francisco Canyon, 2400 m. alt., July 11, 1937, radioed s (МУ, О). 

JACKSON CO.: dry en North Park, near Teller, 2400 m. alt., Aug. 4, 1884, 
Sheldon 25 (Е, NY, PA, UC). GRAND co.: near Hot Sulphur "fap Middle Park, 

2280 m. alt., Aug. 3-8, 1907, Ramaley $ Robbins 8564 (RM, UC). LAKE co.: Lead- 

nes 1889, Bailey (UCLA); dry hillside near the къаны River, 1 mi. в. of Fre- 

Pass, Leadville to Dillon, 3300 m. alt., July 15, 1936, Rollins 1393 (б, NY); 
near Leadville Aug., Schedin § Schedin 265 (RM); near Leadville, pain 4 
Schedin 5 не Leadville, July 9, 1886, ex herb. Trelease (М). CHAFFEE СО 
uena Vista, 2250 m. alt., July, 1886, ex Bib. Harper (UC); Clear Oreck, n5 

13, 1889, 15 ler (PA); gravelly gx Buena Vista, 2460 m. alt., July 13, 1892, 
Sheldon (Clokey). GUNNISON со.: Jacks Cabin, region of the Gunnison Watershed, 
2484 m. alt., July 26, 1901, Baker 609 т NY, Р); Crested Butte, Eastwood (UC). 
SAGUACHE CO.: Steele Canyon, Villa Grows; July 23, 1896, Shear 5107 (NY). 
ARCHULETA CO.: Piedra, July 9, 1899, Baker 252 (F, G, M, NY, P, RM); Pagosa 
Springs, 2100 m. alt., July 18, 1893, Smith (PA). RouTT co.: Steamboat Springs, 

С 
RIO BLANCO СО.: North Elk Canyon, dei. 28, 1902, Sturgis (CA, G, NY). Gar- 
FIELD CO.: Glenwood Springs, July 1, 1895, Osterhout 838 ( * part co.: hills, 
Surface Creek, Grand Mesa, 2520 т. alt., June, 1892, Purpus 60 (F). MONTROSE 
со.: open aspen grove, Tabeguache Bask › 2400 m. alt., July 29, 1914, Payson 
546 (F, G, M, RM); dry foothills, пе 1950 т. alt., July 10, 1912, Walker 
218 (G, RM). LA PLATA CO.: Florida River, 7 mi. п. of Florida, July 29, 1933, 
Alexander 151 (UC). MONTEZUMA CO.: sage plains, Maneos, June 22-July 8, 
1898, Baker, Earle § Tracy 1125, in part (F, M, NY, ; entrance to Mesa Verde 
National Park, 2100 m. alt., June 29, 1930, Goodman $ pru ock 1855 (CA, 
D, M, NY, PA, UC, 8 ee Verde National Park, June 29, 1935, Zobel (M). 
NEW MEXICO. СОГРА low uplands, vicinity of Raton, E m. alt., July, 

1895, St. John 25 (G); good Canyon, July 8, 1937, Schwarz $ Talley (MD. 

TA ore than a mile above the тесто area, La Junta Canyon, July 22, 

1906, as 2146 (Е). RIO ARRIBA CO.: 3 mi. n. of Chama, 2355 m. alt., 
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July 24, 1928, a 2966 (CA, D, G). SANDOVAL co.: vicinity of Sulphur Springs, 

2500 17, сы Arséne $ Benedict 16459 (F); prak bushes, Balsam 
Park, Bandia Mia, 2460 m. alt., July, Aug., 1914, Ellis 238 (M, NY). MCKINLEY 

со.: Gallup t о Zul, July 19, 1932, Hawver (CA); Fort Wingate, 2100 m. alt., 

July, 1874, Rothrock 148 (Е). CATRON co.: Mogollon Mts., near the West Fork 

of the Gila River, 2550 m. alt., Aug. 14, 1903, Metcalfe 494 (D, G, М, NY, P, RM, 

UC). 

UTAH. CARBON CO.: Sunnyside, 2100 m. alt., 1905, Jones (P). GRAND CO.: ridge 

w. of head of Post Canyon, Book Cliffs, 2400 m. alt., July 27, 1935, Graham 9832 

(F, G, M); кде La Sal Mts., 3150 m. alt., Jus 31, 1924, Payson d Payson 

4085 (RM). JUAN C0.: vicinity of La Sal Ranger Station, La вај Mts., 2100 

m. N July " и, Maguire $ Redd 1705 (М); western slope of La Sal Mts., 

0—3000 m. alt., July 6, 1911, Rydberg $ Garrett 8603 (NY); meadow, s. E 

eite 2100 m. alt., July 24, 1911, Rydberg $ Garrett 9145 (NY); so 

side of Abajo Mts., 2000-2500 m. alt., July 28, 29, 1911, Rydberg § Garrett ub 

(NY); Hammond Canyon, Elk Mts., 1800 m. alt., ane. 10, 1911, Rydberg 4 

Garrett 9580 (NY). COUNTY NOT DETERMINED: without locality, Gunnison's Ex- 

pedition T TYPE). 

ARIZONA. APACHE CO.: Keet Seel Canyon, Navajo Reservation, 1950-2250 m. 

alt., Tins 17, 1933, Darsie (UCLA); 12 mi. e. of Big Lake, Apache National 

Forest, Aug. 2, 1938, Hitchcock, Rethke $ Van Raadshooven 4493 (О, WS). 

42a. Calochortus Gunnisoni var. perpulcher Cockerell in 

Bot. Gaz. 29: 281. 1900. 

Petals pale yellow; otherwise as in the species. 

Hardly more than a color form, but locally constant, and 
easily recognized. 

DisTRIBUTION. New Mexico: in the mountains of western Mora and San Miguel 

counties 

EW Mattoo, MORA CO.: Horsethief Meadow, itp Fe Forest, 3000 m. alt., 
Aug. 15, 1923, 5 19082 (NY). SAN MIGUEL co.: Hermits Peak, Aug., 

Snow (UC); Round I s River National fae 2700 m. alt., July 11 
1908, Standley 4268 (M M). COUNTY NOT DETERMINED: Pecos River Forest 

Reserve, July 19, 1898, pacts 78 (M). 

Section ПТ. СүсговотнкА 

СусговотнвА [D. Don in] Sweet, Brit. Fl. Gard. 3: t. 273. 
1828, as genus; Baker in Journ. Linn. Soc. Lond. 14: 307. 1874; 
Painter in Contrib. U. S. Nat. Herb. 13: 343. 1911, as sub- 
genus; Baker ex Watson in Proc. Am. Acad. 14: 267. 1879, as 
section. 

Bulbs ovoid, with fibrous-reticulate coats; stems usually 
branched, often bulbiferous in the axils of the upper leaves and 
bracts; basal leaves usually conspicuous, the cauline ones 
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lanceolate to linear, successively reduced upward; inflores- 

cences usually 2-flowered, the flowers narrowly to broadly cam- 

panulate, erect or nodding; sepals obovate to narrowly lanceo- 

late, obtuse to attenuate, glabrous to sparsely hairy, some- 

times with a gland like those on the petals; petals spatulate to 

broadly obovate, obtuse or acute, usually more or less con- 

spicuously bearded on the inner face; glands oblong to circu- 
lar, occasionally absent or represented by only a glandular 

blotch, surface naked or nearly so, rarely depressed; anthers 
oblong to lanceolate, obtuse to short-apiculate; ovaries linear, 

not winged, tapering to a persistent, trifid stigma; fruits lance- 
olate to linear, 3-angled, erect or nodding; seeds irregular or 
flattened, usually with minutely reticulate coats. (Spp. 43-57). 

Tyre Species: Calochortus barbatus (HBK.) Painter. 
The section CycLosorura includes those species with fibrous- 

reticulate bulb-coats and elongate, 3-angled capsules. The 
glands are usually entirely naked, and are never as densely 

covered with processes as in the other two sections. The basal 
leaves are conspicuous, but usually not so much so as those of 
the section Eucatocuortus. Nine is the haploid number of 
chromosomes in C. Plummerae, the only species which has been 

cytologically investigated. 

The species of the section Сустовотнвл are quite different in 
their morphology, and are easily separated into four, well- 
marked subsections. From both geographical and morpholog- 

ical evidence, these seem to represent four separate lines of 

development within the section. One of these, the WEEDIANI, 

closely resembles the section Manrposa in habit, particularly 
in its large, erect flowers. Another, the PunPunzr, shows а strik- 

ing superficial resemblance to the genus Fritillaria, as do also 

the BARBATI, to a lesser degree. 

In distribution, the section is entirely southern. Three of 

the species, comprising the subsection wEEDIANI, are confined 
to southern California and northern Lower California. The 
remainder are found from southern Chihuahua southward to 
Guatemala, entirely south of any other species of the genus. 
From this evidence, it would seem that there have been two 
centers of development and dispersal within the section Cvcro- 
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merae 

AT? MEE C Widhi var. intermedius 

e A OR eR C. Weedii var, peninsular 

C. Meedii 

C. Weedii var. vestus 

33 С. obispoensis 

РГУ С. venustulus 
ili 

кела Subsection 10, TO a eae vice е COMM 

J GHIESBREGHTIANI......4 . [........ C. Hintoni 

e C. Ghiesbreghtii 

HR Subsection 11. posue Г........0. barbatus 

ЖАЖА, uo dr rs bee C. f — р 
| . C. Pringlei 

DE C. nigrescens 

f PR C. cernwus 

ere Subsection 12 Г. eec deos . C. purpureus 

РОАРПАШ!.............- ‹ | И" С. Hartwegi 

L | V C. foliosus 

Fig. 3. Diagram showing gd ni tl TES of the subsections, species 
and varieties of the section CYCLOBO 

BOTHRA, the first in southern California, and the second on the 

Mexican Plateau. It is probable that the section originated in 

one of these areas and that the other represents an early migra- 

tion, but there is little evidence on this point. 

Subsection 9. WEEDIANI.*’ 

Stems slender, tall, usually branched, not bulbiferous; 

flowers erect; petals conspicuously bearded; glands slightly 

depressed, surrounded by a dense ring of more or less united, 

hair-like processes ; fruits linear, 3-angled, erect. 

The weeEpIANI are distinguished by their erect flowers, 

densely bearded petals, characteristic glands and non bulbif- 

erous stems. The three species referred here form an alli- 

ance somewhat apart from the remainder of the section Cvcro- 
BOTHRA on both morphological and geographical grounds. 

Superficially, two of the species, C. Weedi and C. Plummerae, 
resemble the section ManrPosa, with which they have been 

* WEEDIANI subsect. nov., caulibus gracilibus altis plerumque ramosis non bulb- 

iferis; floribus ereetis; petalis insigniter barbatis; glandulis subdepressis, annulo 

denso processorum filiformium plus minusve ойган circumdatis; capsulis 

linearibus triangulatis erectis. 
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placed, but their natural affinities are entirely with the section 

Сүсговотнкл. The third species, C. obispoensis, although 
closely related, is quite unlike any other species of the genus. 
This subsection is limited in its distribution to southern Cali- 
fornia and northern Lower California (Map 9). 

intermedius 
“эм P) 

г. peninsularis 
L 

var, vestus 

+ C. obispoensis 

Map 9. Distribution of the species and varieties of the subsection WEEDIANI. 

43. Calochortus Plummerae Greene, Pittonia 2: 70. 1890. 
Calochortus Weedii var. purpurascens Watson in Proc. Am. 

Acad. 14: 265. 1879, in part. 

Calochortus Weedii var. albus Hort. асе. Purdy in Proc. 
Calif. Acad. Ser. ITI. Bot. 2: 133. 1901, as synonym. 
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Bulb ovoid, with thick, fibrous-reticulate coats; stem slender, 

tall, usually branched, not bulbiferous; basal leaf broad and 

long, usually withering before anthesis; cauline leaves linear, 

attenuate, becoming involute, reduced upward; inflorescences 

usually 2-flowered, the bracts similar to the upper leaves; 

flowers broadly campanulate, erect, the petals pale pink to deep 

rose-colored, drying purplish; sepals equalling or exceeding 

the petals, narrowly lanceolate, acuminate, glabrous or with a 

few hairs near the base; petals broadly obovate, cuneate, usu- 

ally rounded and erose-dentate above, very rarely at all fim- 

briate, conspicuously bearded with long, yellow hairs in a 

broad band across the middle, glabrous distally or nearly so; 

gland circular, slightly depressed, nearly naked, bordered with 

a dense ring of long, hair-like processes which are usually 

more or less united at the base into fascicles; anthers very 

large, narrowly lanceolate, acute to short-apiculate, as long as 

or longer than the basally dilated filaments; ovary linear, not 

winged, tapering to a persistent, trifid stigma; fruit linear, 

acute, 3-angled, erect; seeds strongly flattened, with minutely 

reticulate coats. 

Calochortus Plummerae is closely allied to C. Weedii, but is 
easily recognized by its pinkish or rose-colored petals, which 
are not bearded to the apex and are only very rarely fimbriate. 

DISTRIBUTION. California: on dry, ond slopes, mountains of Los Angeles, 
San Bernardino and онат counties 

ALIFO LOS ANG co.: Lone Pine Canyon, desert slopes of the San 
Gabriel Mts., 105 ye p 5, 1908, ий § McGregor 681 (D, МҮ); moun- 
tains, near ану jus 25, 1897, Barber 176 (UC); hills, near Sherman, June 

, 1901, Braunton 131 (D); brushy ridge, Mandeville Canyon, yer Monica Mts., 
350 m. alt., June, 1929, Clokey $ Templeton 4579 (Clokey, Е, G, M, NY, P, RM, 

UC, UM); Garvanza, May 27-June 10, 1906, Eastwood 58 (CA); Claremont, June 
15, 1928, gita 15408 (CA, UC); Pasadena, June 17, 1904, Grant 126 (F, PA, 

RM); h of Long Canyon, San Gabriel Mts., 1275 m. alt., June 20, 1910, Grin- 
nell (D) pH Oak Canyon, tg nt, n. m. alt., June 10, 1897, Hill 10342 

(P); Claremont, June 2, 1926, Jones (CA, D, NY); dry hillside, in gesimo 

Verdugo Canyon, near Tis Pi dri June 22, 1915, Macbride $ Payson 762 (С, 

RM); Base Line Road, Claremont, June 10, 1919, Munz 3274 (P); rocky 1 

mouth of Los Alisos leise: Santa Monica Mts., June 27, 1938, Ownbey ꝙ Ownbey 

1666 (CA, Clokey, D, F, G, Kew, M, NY, O, P, PA, RM, UC, UCLA, UM, UO, US, 
WS); trail between Camp Coldbrook and Pine Flats, San Gabriel Mts., July II, 

1930, West, Sweet 4: Crow (P). SAN BERNARDINO CO.: Yucaipa Valley, June 18, 
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1902, Berry (D); Cajon Pass, 1860-1861, Cooper (G, type of C. Weedii var. pur- 
purascens Watson); Cajon 1115 San Gabriel Mts., May 16, 1931, Epling, Dunn 

$ Goen (СА, D, Е, M, NY, UCLA); Lower Mill Creek Canyon, San Bernardino 
Mts., June 10, 1897, Hall 631 1900 Cajon Pass, San Antonio Mts., 1050 m. alt., 
June 1—8, 1900, Hall 1417 (UC), 1480 (D); in chaparral, City Creek Road, below 
Inspiration Point," San Bernardino Mts., 1500 m. an July 10, 1927, Howell 

2770 (CA); Cajon Canyon, June, 1928, Jones (G, P, WS); dry, rocky soil, among 

1587 Cajon ce San Bernardino Mts., June 30, 1938, Ownbey $ Ownbey 

1 (G, Kew, M, 5 vicinity of San Bernardino, 300-450 т. alt., May, 

em Pau (NY); 75 esas, San Be . Valley, near San набі, 300 

ун June 8, 1917, ie 11333 (UC); Forest Home, San Bernardino Mts., 1590 

, July, 1928, Van Dyke (CA); un Creek, San Bernardino Mts., 900 m. 

ш, ene 1903, а (PA). RIVERSIDE CO.: lower canyons and shoe s, San 

Jacinto Mts., 600 m. alt., June 21, 1910, Condit (UC); canyon of the San Jacinto 
River, San Jacinto М. 750 m. alt., June, 1901, Hall 2015 (UC); near Banning, 

June 20, 1926, Jones (CA, D, NY, P); head of Banning Canyon, July 16, 1915, 

Seitz (CA) 

44. Calochortus Weedii Wood in Proc. Acad. Philad. [20]: 

169 

Calochortus luteus var. Weedu Baker in Journ. Linn. Soc. 
Lond. Bot. 14: 509. 1874. 

Calochortus citrinus Baker in Bot. Mag. Ser. III. 31: t. 6200. 

1875. 

Bulb ovoid, with thick, fibrous-retieulate coats; stem slender, 

tall, usually branched, not bulbiferous; basal leaf broad and 
long, usually withering before anthesis; cauline leaves linear, 
attenuate, becoming involute, reduced upward; inflorescences 
usually 2-flowered, the bracts similar to the upper leaves; 
flowers broadly campanulate, erect, the petals orange-yellow, 
minutely flecked and often margined with reddish brown; 
sepals equalling or exceeding the petals, narrowly lanceolate, 
attenuate, glabrous or with a few hairs near the base; petals 
broadly obovate, cuneate, usually rounded above, with the mar- 
gin minutely dentate to conspicuously fimbriate, conspicuously 
bearded on the inner face nearly or quite to the apex with long, 
yellow hairs; gland circular, slightly depressed, nearly naked, 
bordered with a dense ring of long, hair-like processes which 
are often united at the base into a more or less continuous 
membrane; anthers very large, narrowly oblong-lanceolate, 
acute to short-acuminate, about as long as the basally dilated 
filaments; ovary linear, not winged, tapering to a persistent, 
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trifid stigma; fruit linear, acute, 3-angled, erect ; seeds strongly 

flattened, with minutely reticulate coats. 

Calochortus Weedii may be distinguished from С. Plum- 

merae, its nearest ally, by its yellow flowers, usually fimbriate 

petals and different geographical range. It is very variable. 

DISTRIBUTION. Dry, rocky hills, southern California, in western Riverside and 

San Diego counties, southward to northern Lower California. 

CALIFORNIA. RIVERSIDE CO.: dry, sandy places, Temescal, June 9, 1895, Hall 

(UC); Santiago Peak Trail, Santa Ana Mts., May 30, 1931, Howell 6586 (СА); 

dry е trail from Glen Ivy hes Santiago —À Santa Ana Mts., 900 m. alt., 

Jun x 4 Munz 7104 (P, UC). SAN DIEGO co.: Mission Hills, San Diego, 

un E 1903, Abrams 3752 (D, G, M, NY, РА); dry ridges, between Ramona 

and Ballena, June 19, 1903, Abrams 3774 (D, G, M, NY, P, PA); Quince Street, 

between First and Front, San Diego, June 10-25, 1906, Brandegee (D, UC); Capi- 

tan School House, between Alpine and Lakeside, June 17, 1906, Brandegee (UC) ; 

hill, between Julian and Cuyamaca, July 17, 1906, Mess $ Stockton (UC); 

Laguna Mts., June 20, 1904, Brandegee (UC); near Valley Center, 360 m. alt., 

July 5, 1904, Chandler 5440 (NY, UC); dry soil, foothills, La Jolla, June 6, 1914, 

Clements ꝙ Clements 282 (F, G G, NY, PA); Descanso, June 24, 1919, Eastwood кы 

(СА); Cuyamaca, June 25, 1919, Eastwood 9140 (CA); Flinn Springs, June 19, 

1932, Epling, dine. Knox 4 Robison (СА, D, Е, P, RM, UC, UCLA); Torrey 

Pines Park, Jun ‚ 1935, Epling $ "Robson (UCLA); sandstone outerops, near 

the ‘Torrey Pines, 8. of Del Mar, 30 m. alt., Aug. 6, 1927, Howell 2950 (СА); 

Palomar, May 17-June 1, 1901, Jepson ꝙ Hall (UO); Rineon Grade, May 29, 1926, 

Jones (P); e. of Julian, May 30, 1926, Jones (CA, D); Santa Ysabel, June 11, 

1932, Jones (P, UC); Escondido, June, 1927, Meyer 221 (UC); in clearing in 

chaparral, on dry slope, Alpine, June 27, 1923, Munz $ Harwood 7147 (P); about 

rocks, 2 mi. s. e. of Santa Ysabel, June 29, ge Munz ф Harwood 7312 (NY, P); 

rocky soil, along Cottonwood Creek, 1 mi. n. f Buckman Springs, June 23, 1938, 

Ownbey d Ownbey 1657 (CA, D, F, G, Ker ‚М, NX, RM, UC); 

pied € hills, 2 mi. s. w. of Rainbow, June a 1938, оны $ чй 1665 

(CA, Clokey, D, Е, G, Kew, M, МУ, О, P, PA, RM, UC, UCLA, UM, UO, US, WS); 

5 Mts., ac Ме 1875, Palmer 878 (Е, ы NY, PA, UC); Rainbow P. O., 

Coast Range, June 17, 1897, Parish 4458 (G, M, NY); Moreno Grade, June 29, 

1897, Reed (29; i "hill, La Jolla, June 17, B Snyder (F); edge of woods, 

Pine Hills, 1260 m. alt., June 25, 1920, Spencer 1601, 1601A (G, P); chaparral, 

6 mi. w. : Henshaw Dam, Palomar Mts., June 14, 1928, Wiggins 3113 (D, UC, 

UCLA); mi. n. of Old Кеа оов, Point Loma, 60 m. alt., May 26, 

1931, PT 2070 (D); % mi. above bids Creek, on the Potrero Grade, 

360 m. alt., May 27, 1931, Wolf 2137 (D, U 

LOWER CALIFORNIA. Ensenada, June 4, p Brandegee (UC). 

44a. Calochortus Weedii var. vestus Purdy in Proc. Calif. 

Acad. Ser. ПТ. Bot. 2: 188. 1901 

Calochortus Weedii var. purpurascens Watson in Proc. Am. 

Acad. 14: 265. 1879, as to specimen from Santa Barbara. 
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Petals triangular-obovate, truncate, purplish, with a con- 

spicuous, reddish brown fringe, densely bearded on the inner 

face with yellow or reddish brown hairs; anthers lanceolate, 

apiculate; otherwise quite similar to the species. 
The original publication of C. Weedii var. purpurascens in- 

cluded two elements. The collection from Santa Barbara, 
which is mentioned first, is probably that of Torrey cited be- 
low, but since the description is entirely of the second element, 
the name cannot properly be applied to the present entity. 
This is a well-marked variant between C. Weedii and C. obi- 
spoensis, much nearer, however, to the former than to the 
latter. 

DISTRIBUTION. California: on dry hillsides, Santa Lucia Mountains, Monterey 
County, and near Santa Barbara, Santa Barbara County. 

CALIFORNIA. MONTEREY CO.: unte Lueia Mts., Aug., 1885, ex herb. Brandegee 
(G). SANTA BARBARA CO.: Santa Barbara, Aug., 1902, Elmer 3740 (D, M, P) ; near 
Santa Barbara, Aug., 1909, Goodwin (G); dry hillside, Franklin Canyon Trail, 

beyond Carpenteria, July 24, 1923, Grant 1699 (G, P); 2 mi. w. of La Cumbre Peak, 

July, 1939, James (О); without exaet loeality, Torrey 519 (G, M, NY). 

44b. Calochortus Weedii var. peninsularis Ownbey, n. var.** 
Petals pale yellow, not fringed, sparingly bearded below the 

middle ; otherwise similar to the species. 
This variety appears to be quite constant, and is probably 

more frequent than the two known collections would indicate. 

DISTRIBUTION. Mexico: mountains of d Lower California. 

Lower CALIFORNIA. Brushy, northwest slope, hills n. e. of Valle Redondo, May 
30, 1932 27 8387 (D, P); granitic soil on foothills of Sierra San Pedro Mar- 
tin, in the vicinity of TRAIN San oso, 25 mi. e. of San Telmo, 780 m. alt., March 1, 

1931, Meling 10 (D, NY, P, US түрк). 

44c. Calochortus Weedii var. intermedius Ownbey, n. var.*? 
Dried petals lilac to purple, conspicuously fringed at the 

apex and bearded on the inner face with long, yellow hairs; 
otherwise as in the species. 

Although clearly intermediate between C. Plummerae and 

* Calochortus Weedii var. peninsularis var. nov., D pallide aureis non 
fimbriatis infra medium parce barbatis; aliter similis speci 

* Calochort eedii var. intermedius var. nov., кыт ры lilaceis vel 

purpureis apice "p dea fimbriatis, facie interiore pilis longis flavis barbatis; 

aliter similis speci 
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C. Weedu, this variety does not seem to be of simple hybrid 
origin. In the first place, neither of the above species appears 

to occur in the immediate vicinity, and, in the second, it shows 

little tendency to segregate either yellow flowers or unfringed 

petals. The type collection is marked ‘‘variable,’’ but the vari- 

ation shown is hardly greater than that found in either 

C. Plummerae or C. Weedü. 

DisTRIBUTION. California: hills and canyons, Orange County. 

CALIFORNIA. ORANGE CO.: Trabuco Canyon, June, 1901, Abrams 1802 (D, M, 

NY); hills back of Laguna Beach, June 29, 1938, Copeland (O); sandy soil on 

sandstone outerop, hills on north side of Santa Ana Canyon, 240 m. alt., June 22, 

1927, Howell 2572 (CA TYPE, NY); dry, rocky slope, Claymine Canyon, Santa Ana 

Mts., 300 m. alt., July 3, 1927, Howell 2636 (CA). 

45. Calochortus obispoensis Lemmon in Bot. Gaz. 11: 180. 

1886. 

Calochortus Weed var. obispoensis Purdy in Proc. Calif. 

Acad. Ser. ТП. Bot. 2: 133. 1901. 

Bulb ovoid, with thick, fibrous-reticulate coats ; stem slender, 

erect, branched, not bulbiferous; basal leaf broad and long, 

usually withering before anthesis; cauline leaves linear, at- 

tenuate, becoming involute, reduced upward; inflorescences 

usually 2-flowered, the bracts similar to the upper leaves; 

flowers small, erect, opening flat, with the sepals reflexed, 

petals orange, tipped with purplish brown; sepals greatly ex- 

ceeding the petals, narrowly lanceolate, attenuate, glabrous; 

petals oblong, obtuse, fimbriate at the apex, conspicuously 

bearded with long, slender hairs; gland circular, slightly de- 
pressed, surrounded with a dense ring of slender, hair-like 

processes which are united at the base into a more or less con- 

tinuous membrane ; anthers oblong, obtuse or acute, about half 

as long as the basally dilated filaments; ovary linear, not 
winged, tapering to a persistent, trifid stigma; fruit linear, 
acute, 3-angled, erect; seeds flattened, with minutely reticulate 
coats. 

Its greatly reduced, profusely bearded petals give Calo- 
chortus obispoensis a curious appearance quite unlike that of 
any other species of the genus. It is closely allied to C. Weedii, 
but this affinity is evident only after close examination. 
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DISTRIBUTION. California: dry hills and canyons, San Luis Obispo to Arroyo 

Grande, San Luis Obispo Count 

CALIFORNIA. SAN LUIS OBISPO CO.: hills n. e. of San Luis Obispo, May 7, 1936, 

Eastwood § Howell 2246 (CA); Serrano Canyon, June 14, 1938, Eastwood 4 

Howell 5942 (CA); dry, gravelly hillside, in chaparral, between San Luis Obispo 

and Pismo, 270 m. alt., June 3, 1928, Hitchcock 5 (P); Steele's Ranch, 1885, 

Lemmon (UC); San Luis Obispo, June, 1886, Lemmon (G); Arroyo Grande, 1895, 

Lowe (UC); dry, rocky, clay soil, Reservoir Canyon, about 3 mi. n. e. of San Luis 

Obispo, July 4, 1938, Ownbey 4 Ownbey 1692 (CA, Clokey, D, F, G, Kew, M, 

NY, O, P, PA, RM, UC, UCLA, 1950 UO, US, WS); San Luis Obispo, 1915, Reed 

(G); Reservoir е June, 1930, 0 (P); Reservoir Canyon, near San 

Luis Obispo, June 20, 1930, л. er (CA, F, G, М, Р); Polytechnic Canyon, 

San Luis Obispo, ма 28, 1984, а (NY); Santa Lucia Mts., June 8, 

1882, Summers 842 (UC); San Luis Obispo, 1886, Summers (С); Tunnel, Бал Luis 

Obispo, June 24, 1906, Unangst (UC). 

Subsection 10. GHIESBREGHTIANI.*® 

Stems slender, simple or branched, flexuous, rarely bulbifer- 

ous in the axils of the upper leaves; flowers small, broadly cam- 

panulate, erect; petals obovate, cuneate, bearded near the 

base; glands present or absent; fruits iar 3-angled, erect. 

This subsection may be recognized by its small, erect flowers 

and inconspicuously bearded petals. Three of its four species, 

C. venustulus, С. Hintoni and C. exilis, are closely related; the 

fourth, C. Ghiesbreghtu, only remotely so. In the first three, 

the gland is obscure or lacking, while, in the last, there are 

glands on both petals and sepals. In iis character and in the 

occasional presence of bulblets in the axils of the upper leaves, 

C. Ghiesbreghtii connects the subsection GHIESBREGHTIANI With 

the subsection BARBATI. 

46. Calochortus venustulus Greene, Pittonia 1: 158. Jan., 

1888; ibid. 225. 

Calochortus madrensis Watson in Proc. Am. Acad. 23: 288. 

May, 1888. 

Bulb ovoid, with fibrous-reticulate coats ; stem slender, erect, 

flexuous, usually branched, not bulbiferous; basal leaf linear, 

acute to acuminate, about equalling the stem; cauline leaves 

^ GHIESBREGHTIANI subsect. nov., caulibus gracilibus simplicibus aut ramosis 

flexuosis raro in axillis foliorum superiorum bulbiferis; floribus parvis late cam- 

panulatis erectis; petalis obovatis cuneatis prope basem barbatis; glandulis aut 

praesentibus aut absentibus; capsulis linearibus triangulatis erectis. 
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linear, attenuate, reduced upward; inflorescences usually 2- 

flowered, the bracts similar to the uppermost leaf; flowers 

erect, broadly campanulate, clear yellow or with the sepals 

sometimes purplish; sepals equalling the petals, elliptic, acute 
or obtuse, glabrous except for a few short hairs near the base; 

petals obovate, cuneate, obtuse or acute, densely bearded near 
the base with short hairs; gland inconspicuous or absent; an- 

thers linear-oblong, obtuse or acute, shorter than the basally 
dilated filaments; ovary linear, not winged, tapering to a per- 

A C. venustulus 
© C exilis 
т C. Hintoni 
V C.Ghiesbreghtii 

Map 10. Distribution of the species of the subsection GHIESBREGHTIANI. 

sistent, trifid stigma; fruit linear-oblong, acute, 3-angled, 
erect; seeds irregular, with minutely reticulate coats. 

Calochortus venustulus is closely allied to only С. exilis and 
C. Hintoni. From С. exilis, itis distinguished by its larger size, 
yellow flowers, longer capsules and proportionately shorter 
and broader basal leaf ; from C. Hintoni, by its flower color and 
distribution. 

DISTRIBUTION. Mexico: in the Sierra Madre of Chihuahua and Durango; also 
apparently in San Luis Poto 

HIHUAHUA. On dry на а. Sierra Charuco, Rio Fuerte, Sept. 13, 1935, 
Gentry 1819 (F, G, M, UC, US); rock shale, on the cold shoulder of the peak of 



1940] 
OWNBEY— MONOGRAPH OF CALOCHORTUS 523 

Cascaron, Los Casearones, Rio Mayo, Sept. 11, 1936, Gentry 2670 (Е, G, UC, US); 

Soldier Canyon, Sierra Madre, 1800 m. alt., Sept. 16, 1903, Jones (D, M, P, US); 

1 Mts., Aug. we "ni LeSueur 577 (F); ; near Colonia Garcia, Sierra Madre, 

Aug., 1899, Ne lson 6108 (G, NY, US); pine plains, base of the Sierra Madre, 

Sept. 20, 1887, iei Р (F, G, NY, PA, UO, US), type collection of C. madren- 

sis Watson; Sierra Madre, 2100-2850 m. alt., Sept. 29, 1888, Pringle 1679 (NY, 

UC); near Colonia Gareia, Sierra Madre, 2400 m. alt., July 20, 1899, Townsend 4 

Barber 155 (F, G, M, NY, P, PA, RM, UC, US). 
DuRANGO. Sierra E w. of Durango, 2430 m. alt., Sept., Oct., 1881, Forrer 

(F, G, NY, PA, UC, US), TYPE COLLECTION ; Sierra Май. 15 mi. п. of Guanacevi, 

2250-2400 m. Ta dug. 17, 1898, Nelson 4761 (US 
San Luts Potosi. Minas de San Rafael, Nov., 1910, Purpus 5061 (UC). This 

collection has smaller flowers and shorter fruits than any other examined, and may 

possibly represent an undescribed variety intermediate between C. venustulus and 

C. exilis. 

47. Calochortus exilis Painter in Contrib. U. S. Nat. Herb. 

13: 346. 1911 

Bulb roids with fibrous-reticulate coats; stem very slender, 

erect, flexuous, often branched, not bulbiferous; basal leaf 

narrowly linear, attenuate, usually much longer than the stem; 

eauline leaf similar, but much shorter; inflorescences usually 

2-flowered, the bracts linear-lanceolate, acute, unequal; flowers 

small, erect, broadly campanulate, white or yellowish, usually 

with the sepals purplish; sepals equalling the petals, oblong, 

acute or obtuse, glabrous except for a few short hairs near the 

base; petals obovate, cuneate, obtuse or acute, densely bearded 

near the base with short hairs; gland inconspicuous or absent ; 

anthers oblong, short-apiculate, about equalling the basally 

dilated filaments in length; ovary linear, not winged, tapering 

to a persistent, trifid stigma; fruit narrowly lanceolate, acute, 

3-angled, erect; mature seeds unknown. 

Calochortus exilis is the smallest species of the section 

CYCLOBOTHRA. It is closely allied to C. venustulus, but con- 

stantly differs in its more slender habit, proportionately longer 

and narrower basal leaf, smaller, paler flowers, and shorter, 

thicker capsules. 

DISTRIBUTION. Mexico: in the mountains of Hidalgo. 

HipALGO. Cerro de los Navajos, Mineral del Monte, Nov., 1835, Ehrenberg 501 

(G); bare summits, Sierra de Pachuca, 3000 m. alt., Sept. 14, 1899, Pringle 8247 

(Е, G, M, NY, P, PA, RM, UC, US түрк); Sierra de Pachuca, 3000 m. alt., 

28, 1906, Pringle 13798 (G, US); Sierra de Paehuea, Sept. 24, 1906, Rose М жон 

11492 (NY, US). 
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48. Calochortus Hintoni Bullock in herb., п. sp.“ 

Bulb ovoid; stem slender, erect, flexuous, branched, not bulb- 

iferous; basal leaf linear, attenuate, about equalling the stem ; 

cauline leaves linear, attenuate, reduced upward; inflorescence 

usually 2-flowered, the bracts similar to the uppermost leaf; 

flowers erect, broadly campanulate, apparently dark red, dry- 

ing brown; sepals slightly shorter than the petals, elliptic- 

lanceolate, acute or obtuse, glabrous except for a few slender 

hairs near the base; petals obovate, cuneate, obtuse or acute, 

densely bearded near the base with slender hairs; gland incon- 

spicuous or absent; anthers elliptic, obtuse or acute, shorter 

than the basally dilated filaments; ovary linear, not winged, 

tapering to a trifid stigma; fruit and seeds unknown. 

Calochortus Hintoni is closely allied to C. venustulus and 

C. exilis, but differs from both in flower-color and distribution. 

The flowers in the dried condition are a rich chocolate-brown. 

DISTRIBUTION. Mexico: known only from the District of Temascaltepec, State of 

exico. 

Mexico. Oak woods, Cerro Мийеса, iie of N 2300 m. alt., 

Aug. 18, 1932, Hinton 1883 (M), TYPE COLLE oak woods, Limones, District 

of Temascaltepec, 910 m. alt., Sept. 12, 1933, Sisin pet (M). 

49. Calochortus Ghiesbreghtii Watson in Proc. Am. Acad. 

14: 268 

Calochortus Ghiesbreghtianus Watson in Jackson, Index 

Kewensis 1: 390. 1893, in error. 

Bulb ovoid, with thick, fibrous-reticulate coats; stem slen- 

der, erect, flexuous, often branched, rarely bulbiferous in the 

axils of the upper leaves and bracts; basal leaf linear, attenu- 

ate, nearly as long as the stem; cauline leaves linear, attenu- 

ate, successively shorter upward; inflorescences usually 2- 

“ Calochortus Hintoni Bullock in herb., , bulbo ovoideo; eaule gracili 

ereeto flexuoso ramoso non bulbifero; folio basali 8 attenuato и subaequi- 

longo; foliis eaulinis linearibus attenuatis, sursum ex ordine brevioribus; inflores- 

centia plerumque 2-flora, Vivien сно summo similibus; floribus erectis lat 

campanulatis obscure rubris ut videtur, in siccis fuseantibus; sepalis petalis leviter 

brevioribus elliptico- 5 acutis vel obtusis, — raeter paucos pilos 

graeiles prope basem; petalis obovatis euneatis obtu vel aeutis, prope basem 

pilis graeilibus dense barbatis; glandula inconspicua vel anes antheris ellipticis 

i ; ovario lineari non © c e. — 4 Ф 2 > в = + — E Eh — B Ф 2 [d — m c 2 @ 2: 8 > = ~ et Ф = > LE > = 8 — — un c 2 

Ё 
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alato, stigmate trifido; eapsula seminibusque igno 
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flowered, the bracts similar to the upper leaves; flowers erect 

on often greatly elongate pedicels, broadly campanulate, pur- 

plish; sepals about as long as the petals, elliptic, acute or ob- 

tuse, with a circular, glandular spot near the base, which is 

bordered above with a horseshoe-shaped, deeply laciniate mem- 

brane; petals obovate, cuneate, acute or obtuse, sparsely to 

densely bearded about the gland with short hairs which are 

distally more or less thickened and glandular; gland not de- 

pressed, naked, bordered above with a membrane like that on 

the sepals; anthers linear-lanceolate, apiculate, shorter than 

the basally dilated filaments; ovary вау; not winged, taper- 

ing to a persistent, trifid ona fruit linear-oblong, 3-angled, 

erect; mature seeds unknown. 

Uu hortas Ghiesbreghtw is readily distinguished by its 

erect, purplish flowers, with glands on both petals and sepals. 

DISTRIBUTION. Mountains of Hidalgo and Chiapas, Mexico, southward to Guate- 

mala 

HipaArLGo. Jaeala, Aug. 14, 1937, Edwards 812 (F); Jacala, 1500 m. alt., Aug. 

14, 1937, Fisher (M); i Nov. 17, 1937, Kenoyer 462 (Е); 5 Aug., 

1905, Puts (UC). 

CHIAPAS. Without exact locality, Ghiesbreght 104 (G); on rocks, Aug., Sept., 

1864—1870, in eee 661 (Е, а Же: М); near San Cristobal, 2100-2640 т. 

alt., Sept. 18, , Nelson 3158 (6, 0 

ий ps lightly wooded MH mountains, Trinidad, Department 

of Huehuetenango, Aug. 13, 1896, Seler ў Seler 3200 (G). 

Subsection 11. Barsatt.*® 

Stems erect, flexuous, usually branched, often bulbiferous in 

the axils of the upper leaves; flowers small, broadly campanu- 

late, nodding; petals obovate to spatulate, conspicuously 

bearded; glands usually present; fruits linear or lanceolate, 

3-angled, erect. 

The вАЕВАТТ are characterized by their nodding flowers and 

conspicuously bearded petals. The four species here recog- 

nized are very distinct, and probably not closely related. 

50. Calochortus poa (HBK.) Painter in Contrib. U. S. 

Nat. Herb. 13: 348. 

RBATI subsect. nov., caulibus erectis flexuosis plerumque ramosis, saepe in 

axillis foliorum superiorum bulbiferis; floribus parvis late campanulatis cernuis; 

petalis obovatis vel spathulatis insigniter barbatis; glandulis plerumque praesenti- 

bus; eapsulis linearibus aut lanceolatis triangulatis ereetis. 
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Fritillaria barbata Humboldt, — & Kunth, Nov. Gen. 

& Sp. Pl. 1: 288. 1816; 7: f. 677. 

Cyclobothra barbata [D. Don in] Sia Brit. Fl. Gard. 3: 
t. 273. 1828. 

Calochortus flavus Schultes f. т Van Hall, Vrolik & Mulder, 

Bijdr. Nat. Wet. 4: 134. 1829; Schultes & Schultes, Syst. 

Veg. 7: 1535. 1830. 

Cyclobothra flava Lindley in Bot. Reg. 20: under f. 1662. 

1834. 

Calochortus pallidus Schultes f. in Van Hall, Vrolik & 

Mulder, Bijdr. Nat. Wet. 4: 129. 1829; Schultes & 

Schultes, Syst. Veg. 7: 1533. 1830. 

Cyclobothra pallida Lindley in Bot. Reg. 20: under t. 1662. 

1834. 

Cyclobothra lutea Lindley in Bot. Reg. 20: f. 1663. 1834. 

Cyclobothra propinqua Schauer apud Nees & Schauer in 

Linnaea 19: 701. 1847. 

Calochortus barbatus subsp. chihuahuanus Painter in Con- 
trib. U. S. Nat. Herb. 13: 349. 1911. 

Calochortus barbatus var. chihuahuanus Macbride in Con- 

trib. Gray Herb. N.S. No. 59, p. 28. 1919. 

Bulb ovoid, with thick, fibrous-reticulate coats ; stem slender, 

erect, flexuous, usually branched, rarely bulbiferous in the 

axils of the upper leaves and bracts; basal leaf broadly linear, 

attenuate, shorter than the stem; cauline leaves successively 

shorter upward, linear to linear-lanceolate, attenuate ; inflores- 

cences usually 2-flowered, the bracts similar to the upper 

leaves; flowers campanulate, nodding, yellow or with the petals 

sometimes and the sepals often purplish; sepals shorter than 

the petals, lanceolate, acute or obtuse, sparsely bearded within, 

often with a gland like those on the petals; petals obovate, 
cuneate, obtuse to acuminate, fringed laterally and densely 

bearded on the inner face to below the gland with slender hairs ; 

gland sometimes depressed, more or less circular to indefinite 

in outline, naked; anthers oblong, short-apiculate, shorter than 

the basally dilated filaments; ovary linear, not winged, taper- 

ing to a persistent, trifid stigma; fruit linear-oblong, acute, 3- 

angled, erect; seeds irregular, with minutely roughened coats. 
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Calochortus barbatus is a widespread and variable species. 

The variety chihuahuanus differs only in its purplish petals, 

and this character does not hold throughout the type соПес- 

tion. The species, as a whole, is easily recognized by its broad, 

densely bearded petals, linear fruits and yellow flowers. Its 
closest ally is C. fuscus. 

@ C. barbatus 
m C. fuscus 
4 C. Pringlei 
"C ig геѕсепѕ 

Мар 11. Distribution of the species of the subsection ВАКВАТІ. 

DISTRIBUTION. Throughout the plateau region of Mexico, from Chihuahua to 

Oaxac 

ша HUA. Majalea, = 18-20, 1935, LeSueur 94 (F); Santa Eulalia Mts., 

E ka blac $28 (Е, G, NY, PA, US, type of C. barbatus ssp. chihuahuanus 

en) near Loon 7 Aug. 29, 1887, Pringle 1580 (M, UC); Santa 

he Hills, "Bent. 1, 1885, Wilkinson (US). 

DuRANGO. Papasquiaro, Aug. 7, 1808 Nelson 4667 (G, US); Santiago Papas- 

quiaro, Aug., 1896, Palmer 415 (F, G, M, NY, 

San Luis Potosi. Region of San Luis Potosi, 1800-2400 m. alt., 1878, Parry 4 

Palmer 891 (G, M, PA, US); San Luis Potosi, 1879, Schaffner 229 IN Y, US); 

San Miguelito Mts., 1876, Schaffner 542 (G, PA). 

UANAJUATO. Mountains, Guanajuato, Sept., 1903, Dugés 3 (С). 

MICHOACÁN. i» ve vicinity of Morelia, 2100 m. alt., d 16, 1909, Arséne 

3039 (СА, Е, G, M, NY, 1 same locality, 1950-2000 m . 18, 

Arséne 5267 с: $ G, M, UC, US); n. of Lom ‚аа баз. vicinity о 

Morelia, 1950 m. alt., Aug. 4, 1910 Arséne 6606 (US); bb San Miguel, Mic 
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of Morelia, 2100 m. alt., т^ 15, 1910, Arséne 6909 (US); Punguato, Morelia, 
Aug. 8, 1911, Arséne (CA, Е 

HipALGO. El Chico, July, 1997, parma 184 (US); mountains, El Chieo, near 
Pachuca, Sept., 1906, Purpus 1703 (F, G, M, NY, P, UC, US); between Pachuca 
and Real del Monte, Aug. 31, 1903, Rote ч Painter 6702 (G, NY, US); near El 
о Sept. 16, 1903, Rose $ Painter 7084 (US); Sierra de Pachuea, July 20, 24, 

, Rose, Painter § Rose 8774 TL between Somoriel and Las Lajas, Aug. 5, 
— Rose, Painter $ Rose 9237 (NY, US). 

Mexico, Along Mexico City- Жаша Road, Valley of se 2400 m. alt., 
9, 1935, MacDaniels 490 (F); Pedregal, Valley of Mexico, Sept. 1, 1936, M 
Daniels 749 (Е); meadows and banks, Flor de Maria, pus 1. 1890, Pringle 3185 

, F, G, M, ; С, US); near Salazar, Sept. 14, 1903, Rose $ Painter 
7048 (NY, US). 

FEDERAL District. Mixcoac, Lomas de Caeapula, 2300 m. alt., Aug. 11, 1913, 

Arséne (US); Tlalpam, 2250 m. pue Aug. 3, 1924, Fisher (F, E^ Tlalpam 
Pedregal, Valley of Mexico, Aug. 20, 1896, Ночь 161 (G, PA); Lomas 
Че Santa Fe, Sept., 1927, сон 185 (б, М, NY, US); among rocks in rather 

dry situations, Pyramid of Cuicuileo, Tlalpam, Aug. 15, 1935, MacDaniels 36 (Е); 

earth pockets, lava flow, Pedregal near San Angel, Aug. 16, 1929, Mexia 2729 (F, 

M ‚ UC); hills above Santa Fe, 2550 т. alt., Sept. 4, 1901, Pringle 9302 

(G, NY, US); grassy slopes, near Eslaba, 2400 m. alt., Sept. 18, 1903, Pringle 
11714 (F, G, US); near Tlalpam, Valley of Mexico, Aug. 20, 1903, Rose $ Painter 

6457 (NY, US); 3 e. of Ajusco, Valley of Mexico, Sept. 8, rape Rose $ 

Painter 6842 (NY, US); near Tlalpam, Valley of Mexico, Aug. 14, 1905, Rose, 

Painter $ Rose 9440 (NY, 05); near San Angel, Valley of Mexico, ye 15, 1905, 

Rose, Painter $ Rose 9485 (О, NY, US); Tlalpam, 2280 m. alt., Aug. 22, 1930, 

Russell $ Souviron 33 (US). 

— ELOS. Toro, 2940 m. alt., Aug. 5, 1924, Fisher 169 (US). 

EBLA. Vieinity of San Luis Tultitlanapa, near Oaxaea, July, 1908, Purpus 

ма (G, МУ, UC, US); Cerro del Ого, 2400-2700 m. alt., Aug., 1909, andl 3941 

(UC 

OAXACA. Cerro de San Felipe, 2250 m. alt., Sept. 23, 1895, Conzatti 703 (G); 

Cerro San Felipe, Distrito del Centro, 2000 m. alt., Sept. 20, 1908, Conzatti 2250 

(Е); Valley of Oaxaca, 1650—2150 m. alt. Sra 20, 1894, Nelson 1428 (G, US); 

Sierra de San Felipe, 2100-2400 т. ups Oct Sot. Smith 745 (M, NY, US); 

La Carbonera, 2100 т. alt., Sept. 2 , 1805, vnl 1 (G). 

STATE Nw "DETERMINED. 2 Pbr o, Aschenborn q em d i aT 

at Berlin (M), type collection of Cyclobothra propinqua Schau xic 

De Karwinski, photograph of specimen at Munich (M), type у tai ye 

lidus Schultes f. 

51. Calochortus fuscus Schultes f. in Van Hall, Vrolik & 

Mulder, Bijdr. Nat. Wet. 4: 131. 1829; Schultes & Schultes, 

Syst. Veg. 7: 1534. 1830. 

Cyclobothra fusca Lindley in Bot. Reg. 20: under t. 1662. 
1834 

Calochortus spatulatus Watson in Proc. Am. Acad. 14: 267. 

1879 
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Bulb ovoid, with thick, fibrous-reticulate coats ; stem slender, 

erect, branched, bulbiferous in the axils of the upper leaves 

and bracts ; basal leaf linear, attenuate, not exceeding the stem ; 

cauline leaves successively shorter upward, the lower ones 

linear, the upper ones linear-lanceolate, amplexicaul; inflores- 

cences usually 2-flowered, the bracts similar to the upper 

leaves; flowers campanulate, nodding, brownish or purplish; 

sepals shorter than the petals, obtuse or acute, with a median, 

oblong, glandular spot which is bordered above with a horse- 

shoe-shaped, deeply laciniate membrane; petals narrowly el- 

liptie to oblanceolate-spatulate, acute or obtuse, ciliate distally 

and sparsely bearded above the gland with slender, crisped 

hairs ; gland not depressed, oblong, naked, bordered above with 

a membrane like that on the sepals; anthers linear-oblong, 

apiculate, less than half as long as the slender, basally dilated 

filaments; ovary linear, not winged, tapering to a persistent, 

trifid stigma; fruit linear-oblong, acute at both ends, erect; 

mature seeds unknown. 

Calochortus fuscus is related to C. barbatus, from which it 
differs in its narrower perianth segments, less densely bearded 
petals and the color of the flowers. 

DISTRIBUTION. Mexico: mountains, Chihuahua to Oaxae 

CHIHUAHUA. Tilted oak glens, Guasaremos, Rio Mayo, Aug. 15, 1936, Gentry 
2385 (Е, С); pine-oak country, Sierra Canelo, Rio Mayo, Aug. 30, 1936, Gentry 
2582 (UC, US 

MICHOACÁN. бег Azul, vicinity of Morelia, 2200 m. alt., 1910, Arséne 6753 

US). 

MEXICO. In Mexico ad Arismendi, я 1827,’’ De Karwinski, photo- 

graph of the TYPE in 0 herbarium at М h (M); Temascaltepec, District of 

iam ed өн 1750 m. alt., Aug. 30, 1088, “Hinton 1441 (US); same m 

Sept. 1, 1932, Hinton 1512 (F, M); Chorrera, District of Temascaltepec, 1 

alt. к 24, 1932, Hinton 1824 (M, NY); San Lucas, District of Temascaltepec, 

Sept. 1 14, 1933, Hinton 4752 (M, US). 

ithout exact locality, 1842, Ghiesbreght (G, type of C. spatulatus 

$1" 

52. Calochortus Pringlei Robinson in Proc. Am. Acad. 36: 

472. 1901. 

Bulb ovoid, with thick, fibrous-reticulate coats; stem slen- 

der, erect, branched, bulbiferous in the axils of the upper leaves 

and bracts; basal leaf broadly linear, attenuate, not exceeding 
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the stem; cauline leaves successively shorter upward, linear 

to linear-lanceolate, attenuate; inflorescences usually 2 

flowered, the bracts similar to the upper leaves; flowers small, 

broadly campanulate, nodding, apparently dark reddish 

brown; sepals shorter than the petals, oblong, obtuse or acute, 

with a tuft of slender hairs in the middle, and a glandular de- 

pression below; petals obovate, cuneate, short-acuminate, 

more or less ciliate laterally and bearded above the gland with 

slender, crisped hairs; gland slightly depressed, rounded 

distally, but indefinite below, naked; anthers oblong, short- 
apiculate, shorter than the basally dilated filaments; ovary 
linear, not winged, tapering to a persistent, trifid stigma; fruit 
elliptic-lanceolate, acute, 3-angled, erect; seeds irregular, with 
minutely roughened coats. 

Calochortus Pringlei is allied to C. barbatus, but is readily 
distinguished by the color of its flowers and its much thicker, 
shorter capsules. 

DISTRIBUTION. Mexico: mountains of Morelos and Puebla. 
ORELOS. Thin soil of the top of the knobs of the Sierra de Tepoxtlan, 2250 m. 

alt., Sept. 12, 1900, Pringle 8435 (Е, G TYPE, M, NY, P, PA, RM, UC, US). 
PUEBLA. 2 Tepates, 2100-2400 m. alt., Aug., 1909, Purpus 3930, in part (G, 

M, NY, UO) 

53. Calochortus nigrescens Ownbey, n. sp.*? 
Bulb ovoid, with thick, fibrous-reticulate coats; stem slender, 

often very short, more or less flexuous, branched, not bulbifer- 
ous; basal leaf linear, attenuate, greatly exceeding the stem; 
lower cauline leaves linear, attenuate, upper ones successively 
shorter; inflorescences 1-2-flowered, the bracts similar to the 

? Calochortus nigrescens sp. nov., bulbo ovoideo tunicis erassis fibroso-reticu- 
latis; caule gracili saepe brevissimo subflexuoso ramoso non bulbifero; folio basali 
lineari — eaulem multo superante; foliis eaulinis inferioribos linearibus 
attenu superioribus ex ordine brevioribus; inflorescentiis 1-2-floris, bracteis 
foliis sure similibus; floribus eampanulatis eernuis perobseure rubris u 
videtur, in siccis paene ie а: sepalis petalis subaequilongis lanceolatis 
acutis infra medium fasciculo pilorum brevium; petalis oblanceolatis acuminatis 
s nire rectis dense barbatis non ciliatis; glandula circulari non depressa 

revibus subelavatis circumdata ; antheris ири е ап atis apiculatis 
а гнета dilatatis subduplo brevioribus; ova ang non alato, stig- 
mate persistente trifido; eapsula lineari-oblonga acuta биено erecta; semini- 
us maturis ignoti 
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upper leaves; flowers campanulate, nodding, apparently very 
dark red, drying nearly black; sepals nearly equalling the 
petals, lanceolate, acute, with a tuft of short hairs below the 
middle; petals oblanceolate, acuminate, densely bearded with 
short, straight hairs, not ciliate; gland circular, not depressed, 
surrounded with short, subclavate processes; anthers oblong- 
lanceolate, apiculate, about half as long as the basally dilated 
filaments; ovary linear, not winged, tapering to a persistent, 
trifid stigma; fruit linear-oblong, acute, 3-angled, erect; 
mature seeds unknown. 

Calochortus nigrescens has no close allies. Its hairy petals 
and nearly black flowers distinguish it at once from any other 
known member of the section. The type collection is perhaps 
somewhat depauperate, and is badly mixed with C. Pringlei, 
but the two may be separated at a glance. 

DISTRIBUTION. Mexico: known only from the type locality. 
PUEBLA. Los Tepates, 2100-2400 m. alt., Aug., 1909, Purpus 3930, in part (Е, 

G, NY, UC, US ТҮРЕ) 

Subsection 12. PURPUREI. 5 
Stems erect, usually stout, leafy, often branched, usually 

bulbiferous in the axils of the upper leaves; flowers campanu- 
late, nodding ; petals glabrous or sparsely bearded on the inner 
face; glands naked, often absent; fruits linear, erect or nod- 
ding. 

This subsection is distinguished by its leafy stems, nodding 
flowers, and sparsely bearded petals. Three of the species, 
С. cernuus, С. purpureus and С. Hartwegi, are closely allied, 
while the fourth, C. foliosus, is only remotely so. In superficial 
appearance, the species of the purPurRE! are strikingly similar 
to certain species of the genus Fritillaria. 

94. Calochortus cernuus Painter in Contrib. U. S. Nat. Herb. 
13: 347. 1911. 

Bulb ovoid, with thick, fibrous-reticulate coats; stem slender, 

" PURPUREI subsect. nov., caulibus erectis plerumque robustis foliatis saepe 
ramosis plerumque in axillis foliorum superiorum bulbiferis; floribus campanulatis 
cernuis; petalis glabris aut facie interiore parce barbatis; glandulis nudis saepe 
absentibus; capsulis linearibus erectis aut cernuis. 
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erect, usually branched, bulbiferous in the axils of the upper 

leaves and bracts; basal leaf linear, attenuate, equalling the 

stem in length; lower cauline leaves linear, the upper ones suc- 

cessively shorter and broader, lanceolate, attenuate, amplexi- 

caul; inflorescences usually 2-flowered, the bracts similar to 

the upper leaves; flowers campanulate, nodding, purplish 

brown; sepals shorter than the petals, elliptic-lanceolate, 

b. * TM 

® C. cernuus 
A C. purpureus 
V C. Hartwegi 
@ С. foliosus 

Map 12. Distribution of the species of the subsection PURPUREI. 

acute, glabrous; petals narrowly elliptic, conspicuously ciliate 

above, invested with a few long hairs toward the tip; gland 

not depressed, blotch-like, naked; anthers oblong, short-apicu- 

late, about half as long as the basally dilated filaments; ovary 

linear, not winged, tapering to a deeply trifid stigma; fruit 

and seeds unknown. 

This species is very little known, and the two collections 

cited below are not absolutely identical. It is closely related to 

C. purpureus, differing only in the more slender stems, nar- 

rower leaves, smaller flowers, and more conspicuously fringed 

petals. 
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DISTRIBUTION. Mexico: known only from the State of Morelos. 
MonELos. El Parque, Aug. 31, 1910, Orcutt 4088 (M, US); Sierra de Tepoxtlan, 

near Cuernavaca, 2250 m. alt., Sept. 12, 1900, Pringle 9341 (G TYPE). 

бб. Calochortus purpureus (HBK.) Baker in Journ. Linn. 
Soc. Lond. Bot. 14: 308. 1874. 

Fritillaria purpurea Humboldt, Bonpland & Kunth, Nov. 
Gen. & Sp. Pl. 1: 288. 18106. 

Cyclobothra purpurea [D. Don in] Sweet, Brit. Fl. Gard. 
Ser. II. 1: $. 20. 1829. 

Calochortus Bonplandianus Schultes f. in Van Hall, Vrolik 
& Mulder, Bijdr. Nat. Wet. 4: 128. 1829; Schultes & 
Schultes, Syst. Veg. 7: 1532. 1830. 

Cyclobothra grandiflora Martens & Galeotti in Bull. Acad. 
Brux. 9?: 384. 1842. 

Calochortus grandiflorus Painter in Contrib. U. S. Nat. 
Herb. 13: 347. 1911, as to name-bringing synonym. 

Bulb ovoid, with thick, fibrous-reticulate coats; stem stout, 
erect, leafy, often branched, bulbiferous in the axils of the up- 
per leaves and bracts; basal leaf broadly linear, attenuate, 
about equalling the stem; lower cauline leaves linear, upper 
ones successively shorter, lanceolate, attenuate, amplexicaul ; 
inflorescences usually 2-flowered, the bracts similar to the up- 
per leaves; flowers campanulate, nodding, purplish brown; 
sepals shorter than the petals, oblong to lanceolate, acute or 
obtuse, glabrous, often with a glandular spot near the base; 
petals oblong to spatulate, acute or obtuse, more or less ciliate 
and usually sparsely bearded toward the tip; gland not de- 
pressed, more or less circular, naked, sometimes lacking; 
anthers oblong, short-apiculate, shorter than the basally di- 
lated filaments; ovary linear, not winged, tapering to a per- 
sistent, deeply trifid stigma; fruit linear-oblong, acute, 3- 
angled, erect; mature seeds unknown. 

Calochortus purpureus varies greatly in the size and shape 
of the perianth segments and in the amount of pubescence and 
ciliation of the petals. It is closely related to C. Hartwegi, 
but may be distinguished by its smaller flowers, broader leaves 
and bulbiferous habit. It is not so easily distinguished from 
its other near ally, C. cernuus, but in general has broader 
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leaves, stouter stems, larger flowers, broader perianth seg- 

ments, and less conspicuously ciliate petals. 

DISTRIBUTION. Southern plateau region of Mexico, from Guanajuato and Jalisco 

to Oaxaca. 

GUANAJUATO. Guanajuato, 1880, Dugés (G); mpi 1895, Dugés (G). 

JaLnisco. Rio Blanco, Aug. 15, 1886, Palmer 338 (G, M, NY, PA, US); 

slopes of canyons, near Guadalajara, Sept. 28, bes Pringle 2329 (F, G, M, 

А А А ; bluffs of Ъаггапса, near Guadalajara, Sept. 10, 1890, 

Pringle 8456 (Е); ей between Huejuquilla and Mesquitic, Aug. 25, 1897, Rose 

2589 (G, US); near Guadalajara, Sept. 28, 1903, Rose 4: Painter 7381 (US). 

MicHOACÁN. Punguato, vicinity of Morelia, 2100 m. alt., Aug. 9, 1909, Arsène 

2878 (CA, F, G, M, NY, US) ; Coronilla, vicinity of Morelia, Sept. 19, 1909, Arsène 

(US); Punguato, vicinity of Morelia, 1950 m. alt., Aug. 18, 1910, Arsène (G, M, 

US); same locality, 2000 m. alt., Aug. 25, 1910, — (9, M, NY, US); La 

Huerta, vicinity of Morelia, 1950-2000 m. alt., Sept. 1, 1910, 4 sees 5581 (Е, 

М, МУ, UC, US); near Lake Patzeuaro, Aug., 1840, RE 5513 (Brussels, type 

of Cyclobothra grandiflora Mart. & Gal.; photograph, M). 

Mexico. Bluffs of barranea, below Ozumba, 2400 m. alt., Sept. 24, чоры Pringle 

18893 (Е, G, US); near Tlacotitlan, Aug. 28, 1903, Rose 4 Painter 6 US). 

MoRELOS. In rae along the Mexico у 8 Road, near 9 

1650 m. alt., Aug. 1935, Mac Daniels 285 (Е). 

OAXACA. er on exáet loeality, ie p^ зч (G, US). 

96. Calochortus Hartwegi Bentham, Pl. Hartw. p. 26. 1840. 

Cyclobothra Hartwegi Kunth, Enum. Pl. 4: 231. 1843. 

Calochortus grandiflorus Painter in Contrib. U. S. Nat. 

Herb. 13: 347. 1911, excl. syn. 

Bulb ovoid, with thick, fibrous-retieulate coats; stem erect, 

sometimes branched, apparently not bulbiferous; basal leaf 

linear, elongate, about equalling the stem; cauline leaves 

linear to narrowly lanceolate, usually long-attenuate, amplexi- 

caul, upper ones successively shorter and broader; inflores- 

cences usually 2-flowered, the bracts similar to the upper 

leaves; flowers campanulate, nodding, purplish brown; sepals 

shorter than the petals, elliptic-oblong, obtuse or acute, gla- 

brous or with a few hairs below the middle, usually with a 

glandular spot near the base; petals elliptic-oblong, acute or 

obtuse, ciliate, usually with a median, longitudinal line of short 

hairs; gland not depressed, more or less triangular, naked; 

anthers oblong, acute, about one-third as long as the basally 

dilated filaments; ovary linear, not winged, tapering to a 

deeply trifid stigma; fruit and seeds unknown. 
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Calochortus Hartwegi is closely allied to C. purpureus, and 
may represent only a well-marked variety of that widespread 
and variable species. It is distinguished by its usually larger 
flowers, narrower leaves and perianth segments, nearly naked 
petals, and apparent lack of bulblets in the axils of the upper 
leaves. These characters are none too convincing, and further 
collections may unite the two entities. 

DISTRIBUTION. Mexico: in pastures, Aguascalientes, Nayarit and Jalisco. 
AGUASCALIENTES. In mountain pasture, near Aguascalientes, Hartweg 230 (G), 

TYPE COLLECTION. 

AYARIT. In pasture, Килү Tepic, Oct. 3, 1923, 6 15 $ Kempton 48 (US). 
Jauisco. Rio Blanco, Sept. 20, 1886, Palmer 580 (G, NY, US); Sierra Madre, 

w. of Bolaños, Sept. 15-17, 55 Rose 2949 (US); ae of Rio Blanco, near 

Guadalajara, Sept. 30, 1903, Rose $ Painter 7445 (G, US). 

97. Calochortus foliosus Ownbey, п. sp.“! 
Bulb unknown; stem rather slender, erect, very leafy, 

branched, bulbiferous in the axils of the upper leaves and 
bracts; cauline leaves linear-lanceolate, long-attenuate, the 
lower ones exceeding the stem, the upper ones successively 
shorter and amplexicaul; inflorescences usually 2-flowered, 
the bracts similar to the upper leaves; flowers campanulate, 
nodding, apparently bluish; sepals shorter than the petals, 
lanceolate, acute, glabrous; petals narrowly elliptic-oblanceo- 
late, obtuse, sparsely bearded; gland not depressed, more or 
less circular, naked; anthers oblong, short-apiculate, shorter 
than the basally dilated filaments; ovary linear, not winged, 
tapering to a persistent, trifid stigma; fruit linear-oblong, 
acute at both ends, nodding; mature seeds unknown. 

Calochortus foliosus is one of the most unusual species of 
the genus. Although it is related to C. purpureus, its nodding 

* Calochortus foliosus sp. nov., bulbo ignoto; caule subgracili erecto foli- 
atissimo ramoso bulbifero in axillis foliorum superiorum et bractearum; foliis 
eaulinis lineari-lanceolatis longe- 1 inferioribus caulem superantibus, su- 
perioribus ex ordine brevioribus mp PI ае plerumque 2-floris 
bracteis foliis superioribus similibus; floribus campanulatis eernuis subcaeruleis 
t videtur; sepalis petalis 1 A acutis glabris; petalis anguste 

elliptico- -oblanceolatis obtusis parce barbatis; glandula non depressa plus minusve 
circulari nuda; antheris oblongis brevi-apiculatis at is basilariter dilatatis 
brevioribus; ovario lineari non alato, stigmate persistente trifido; capsula lineari- 
oblonga utroque extremo acuta cernua; seminibus maturis ignotis. 
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capsules distinguish it from that and all other species of the 

section CycLoporura, and its very leafy stems are not found in 

any other known species of Calochortus. 

DISTRIBUTION. Mexico: known only from the type locality. 

MicnuoacAn. Campanario, vicinity of Morelia, 2200 m. alt., Sept. 14, 1911, Arsène 

5687 (G, M, US TYPE). 
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EXPLANATION OF PLATE 

PLATE 38 

Figs. 1-2. Calochortus persistens Ownbey. 

Fig. 1. Habit, x №. 

Fig. 2. Petal, x 1%. 

Drawn from the type collection. 

Figs. 3-4. Calochortus Greenei Watson 

Fig. 3. Habit, x 1%. 
Fig. 4. Petal, x 1%. 
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EXPLANATION OF PLATE 

PLATE 39 

Figs. 1-2. Calochortus minimus Ownbey 

Fig. 1. Habit, x !4. 

Fig. 2. Petal, x 2. 

Figs. 3-4. Calochortus monanthus Ownbey. Drawn from the type collection. 

Fi it, x 

Fig. 4. Petal, x 1%. 
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EXPLANATION OF PLATE 

PLATE 40 

Figs. 1-2. Calochortus 3 — Ownbey 
Fig. 1. abit, 

Fig. 2. Base a Ro x 2%, 

Figs. 3—6. Calochortus nigrescens Ownbey. Drawn from the type collection. 
Fig. 3. Habit, x %. 

mou — = . Ue c a л 

2 N "d ® q” x bo 

Petal, x 2. 
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PATHOGENIC HABITS OF THIELAVIOPSIS 
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RALPH EDMUND RAWLINGS 

Formerly Assistant in the Henry Shaw School of Botany of Washington University 

INTRODUCTION 

It is now common knowledge that many species of patho- 

genic fungi possess physiologic races that differ in one or more 

of such factors as cultural characters, morphology, patho- 

genicity, physiologic and ecologic relations, and biochemical 

effects. 

Stakman (’36) has suggested four principal explanations 

of the origin of races of fungi: (1) adaptation of an existing 

form, (2) hybridization of two existing forms, (3) mutations, 

and (4) heterocaryosis. Although new forms may arise 

through adaptation these changes are usually more satisfac- 

torily explained by other means. Many investigators have 

shown conclusively that new forms do arise from hybridiza- 

tion—especially well demonstrated in the Uredinales and 

Ustilaginales. There seems to be some conflict of evidence re- 

garding the origin of new forms by heterocaryosis, but it must 

be conceded that this phenomenon would satisfactorily explain 

some of the sectoring that has occurred in cultures. Results 

of many experiments, notably by Stakman and his students, 

seem to prove that mutations do occur in fungi. 

Results of investigations indicate that many physiologic 

races exist undiscovered today. Furthermore, considering the 

modes of origin of these races, it becomes painfully apparent 

that new forms are continually arising. Their importance can 

hardly be over-estimated. Any attempt to combat the ravages 

of a disease caused by such a variable fungus, in order to be 

successful, must be based on a comprehensive knowledge of 

the specialization or variation exhibited by the causal organ- 

ism in various regions. 

ANN. Mo. Bor. GARD., Vol. 27, 1940 (561) 
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Thielaviopsis basicola (Berk. & Br.) Ferraris, until recently 
considered the imperfect form of Thielavia basicola Zopf, is 
known to attack a large number of plants ranging through sev- 
eral families, and to exist in widely separated regions of the 
world. An investigation of the fungus should be not only of 
scientific interest but should have an economic value as well, 
since it causes a root-rot of tobacco resulting in the loss of mil- 
lions of dollars annually, seriously threatens other commer- 
cially important crops such as cotton and peanuts, and inflicts 
severe losses on violets, Primula, Cyclamen, and many of the 
Leguminosae. Before effective means of control of these dis- 
eases can be devised a more thorough knowledge of the varia- 
tion of the causal organism is essential. 

The purpose of this research was to study the variation in 
pathogenicity, morphology, and cultural characters of a few 
selected isolants of Thielaviopsis basicola as a basis for a more 
comprehensive study of the pathogen. 
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Tue History or Рнүвзтоговстс SPECIALIZATION IN 
THIELAVIOPSIS BASICOLA 

The literature pertaining to the existence of physiologic 
races of Thielaviopsis basicola is somewhat brief and scat- 
tered but it is interesting, nevertheless, in showing the gen- 
eral trend of thought on the subject. 
Among the first to report on the existence of physiologic 

races of Thielaviopsis basicola was Rosenbaum (712), who 
compared cultures of the fungus isolated from cotton, ginseng, 
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and tobacco, arriving at the conclusion that the forms isolated 
from the three different hosts were identical. 

Taubenhaus (14) secured pure cultures of Thielaviopsis 
basicola from cow-peas, violets, parsnips, and tobacco, and 
inoculated sweet-peas with them. At the same time he ran a 
parallel set of inoculations, using a culture obtained from 
sweet-peas. Since the fungus taken from hosts other than the 
sweet-pea would readily infect the latter, he regarded this as 
indicating the absence of physiologic races. 

Johnson (716) succeeded in infecting nearly one hundred 
species with T'hielaviopsis basicola from tobacco and cites this 
as further evidence that no specialized races of the fungus ap- 
pear to exist. Later, Johnson and Hartman (719) state: 

It should be said that as far as evidence from literature, or as far as the obser- 
vation of the writer is concerned, there is nothing to indicate that А 
races of Thielaviopsis basicola occur, or that the fungus varies in any wa 
virulence owing to differences in strains or age of culture. may be said en 
considerable certainty, therefore, that we are dealing are a relatively con- 
stant organism as to pathogenicity. 

Kletschetoff (’26) found that artificial inoculation of soil 
with Thielaviopsis basicola resulted in flax-sick soil. He did 
not consider the organism as a physiologic race because he was 
able to infect Viola odorata, V. tricolor, Trifolium pratense, 
and Lupinus luteus with it. 
From the Kentucky Agriculture Experiment Station (731) 

is sent the report that isolants of the black root-rot organism, 
Thelaviopsis basicola, from various sources and sometimes 
from the same source, varied markedly in morphological char- 
acters, including presence or absence of chlamydospores or 
endoconidia and in rate of growth. It has not been determined 
whether the differences observed represent permanent dif- 
ferences in the races. 

Tiddens (733) isolated two races of T'hielaviopsis basicola 
from Primula obconica, one from tobacco, and one from poin- 
settia. Inoculations with these isolants showed that Primula 
was more seriously damaged by the races from Primula than 
by the race from tobacco, while that from poinsettia was less 
virulent to them than that from tobacco. Tobacco plants were 
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most seriously damaged by the isolant from tobacco, while the 

races from Primula were less virulent to them than that from 

poinsettia. Bean plants were more seriously damaged by the 

race from poinsettia than by that from tobacco, while races 

from Primula were less virulent to them than that from poin- 

settia. 

Johnson and Valleau (’35), working with eleven cultures of 

Thielaviopsis basicola isolated from White Burley tobacco, 

found that they differ from one another when grown on potato- 

dextrose agar. Numerous sectors were formed when these 

cultures were transferred to this medium in Petri dishes after 

having grown a few weeks in test-tubes. Single endoconidium 

cultures of the original cultures differed from one another 

and were unstable. Further single-spore isolants of the single- 

spore cultures proved to be equally unstable. An albino culture 

and cultures producing only chlamydospores were among the 

variants. Eight single-spore cultures differing in appearance 

showed little variation in pathogenicity. 

The occurrence of physiologie specialization within Thie- 

laviopsis basicola was demonstrated by Sattler (36) in inocu- 

lation experiments on tobacco, beans, and lupines. Working 

with eolleetions of the fungus from the United States and Ger- 

many, he found that tobaeco reacted positively only to Ameri- 

ean races isolated from tobacco, while the other two (except 

Lupinus albus) were infected by the bean (Phaseolus multi- 

florus) and Cyclamen races from Germany and by that from 

Primula obconica of Holland but not by the tobacco collection. 

Berkner (737), while studying the use of certain legumes in 

crop rotation in Silesia, noticed a severe attack of Thielaviop- 

sis basicola on Lupinus luteus and observed that Lupinus an- 

gustifolius, field peas, and Vicia villosa were also affected. He 

indieated the existence of a physiologie race adapted to le- 

gumes and especially to Lupinus luteus. 

Allison (738) reports as follows: 

Seeds of various varieties of tobacco, including Burley and flue-cured types, 

were sown in flats containing soil artificially infected with single-spore eul- 

tures of Thielaviopsis basicola. Four definite physiologie races were deter- 

mined on the basis of their pathogenicity on 4 tobacco varieties: Special 400, 
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ску No. 5, Kentucky No. 16, апа Harrow’s Velvet. Kentucky No. 5 was 

moderately susceptible to race 1, while the other varieties were resistant. Ken- 

tucky No. 5 and Special 400 were moderately susceptible to race number 2, 

and Kentucky No. 16 and Harrow’s Velvet were resistant. Kentucky 

and Special 400 were susceptible, Kentucky No. 16 moderately . 

and Harrow's Velvet was resistant to race 3. Harrow's Velvet was moderately 

susceptible to race 4, while the other three varieties were susceptible. Races 

and 2 were isolated from specimens of black root-rot obtained from Tennes- 

see and North Carolina. Race 3 was isolated from material obtained from Ten- 

nessee and Washington, D. C. Race 4 was isolated from specimens sent from 

Wisconsin and Canada 

It would be an endless task to present the numerous publi- 

cations dealing with the host range of Thielaviopsis basicola. 

The work of Johnson (716) is outstanding in the presentation 

of a comprehensive list of all the hosts on which this fungus 

had been reported to occur, and includes a large number from 

his own observations. Since his work only a few additional 

hosts have been reported. 

In summarized form it may be stated that the fungus has 

been found on 120 species in 30 families, distributed as follows: 

Leguminosae—43; Solanaceae—25; Cucurbitaceae—8; Com- 

positae—5 ; Umbelliferae, Begoniaceae, Hydrophyllaceae, and 

Scrophulariaceae—each represented by 3 species; Cruciferae, 

Primulaceae, Chenopodiaceae, Violaceae, and Orchidaceae—2 

species each; and Portulacaceae, Bignoniaceae, Oxalidaceae, 

Malvaceae, Araliaceae, Linaceae, Convolvulaceae, Polemonia- 

ceae, Papaveraceae, Gesneriaceae, Liliaceae, Ranunculaceae, 

Oleaceae, Aquifoliaceae, Euphorbiaceae, Orobanchaceae, and 

Rosaceae—represented by one species each. 

MATERIALS AND METHODS 

From a total of ten cultures of Thielaviopsis basicola re- 

ceived from various sources and isolated from several hosts, 

three were selected for study. Of these three, one was isolated 

from tobacco in Tennessee, one from cotton in Texas, and one 

from Primula obconica in Holland. For the sake of conven- 

ience, the isolant from tobacco has been assigned the letter A, 

that from Primula the letter B, and that from cotton the let- 

{ег С. Single-spore cultures were made from each, and stock 
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cultures were prepared by mass transfers from the single- 
spore colonies. The single-spore colonies originated from 
endoconidia isolated according to the method suggested by 
Lambert (’39). All stock cultures were grown at room tem- 
peratures in test-tubes containing 10 се. of Difco potato- 
dextrose agar with a pH of 5.6. Throughout the entire study 
of cultural behavior 20-се. lots of media in 9-em. Petri dishes 
were used. | 

In comparing the three races of Thielaviopsis basicola the 
author has used rather freely the patterns of frequency and 
growth curves as a basis. At first, this may seem like a rather 
obscure method of comparing racial characters but it reveals 
certain differences that could be noted in no other way. For 
example, in fig. 1 the various patterns of the growth curves 
represent clearly differences in behavior of races A, B, and C. 
Again, in fig. 9 the patterns of frequency curves of chlamydo- 
spore chain lengths reveal distinctive differences in behavior, 
as in race A, for instance, where a great majority of the spore 
chains fall in the class having a length of 31.35 u and give the 
curve a high, narrow peak with very little spread. B, on the 
other hand, has the majority of its spore chains distributed 
through a range between 31.35 and 54.15 u, creating an entirely 
different pattern with a much lower apex and a much wider 
spread. The fact that A produces chains largely of the same 
length while those formed by B vary greatly in length cer- 
tainly forms the basis for a differential character between the 
two races which is well demonstrated by the patterns of the 
curves. 

VARIATION IN CULTURE 

The three isolants of Thielaviopsis basicola were studied for 
variation in eulture. Leonian's agar and onion agar were pre- 
pared after the recommendations of Riker and Riker (736), and 
the acidity of each adjusted to a pH of 5.8. Difco potato- 
dextrose agar with a pH of 5.8 was also used. Each medium 
was made up in a single lot and all three were tubed, sterilized, 
and poured at the same time. 

All Petri dishes were inoculated at the same time from stock 
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cultures of the same age, each culture originating from a single 
endospore. Six or seven cultures of each race were started on 
each of the three media, and an attempt was made to equalize 

the amount of inoculum used. The cultures were incubated in a 

glass case at room temperatures ranging from 21° to 29° C., 

and observed for fifteen days. The positions of the cultures 
within the cases were frequently shifted in order to reduce the 

possibility of exposure to slightly different environmental 

conditions. 

Room conditions were so variable over a period of five 

months that it was impossible to duplicate results exactly de- 

spite the fact that four different sets of cultures were observed. 

On each medium the individual colonies of each race were sim- 

ilar within a set but different between sets. In other words, in 

race C a group of cultures on potato-dextrose agar observed 

February 12 differed from a set observed November 15. This 

variation between sets was probably due, to a small extent, to 

variation of culture media, since the media were made up in 

separate lots for each set. Cultures kept in incubation cham- 

bers under constant conditions failed to show a marked varia- 

tion from set to set. For this reason the variation exhibited 

between sets started at different dates was attributed largely 

to variable room conditions. The races were compared under 

room conditions, in preference to the constant conditions of an 

incubator, because the variable environmental factors brought 

out more striking differences. 

Race C was found to vary more than the other two races be- 

tween sets of cultures observed November 15, February 12, 

and March 8, exhibiting a wide range of color, zonation, sector- 

ing, and type of mycelial growth. This would seem to indicate 

that race C is more reactive to environment than either of the 

other races, but it is probable that its inherent instability is in 

part responsible for the variation. Race A was very constant 

between sets, showing slight variation in any respect, while 

B was intermediate in variability. 

Considering a single set of cultures, however, the variation 

among the colonies of a race on the same medium was surpris- 

ingly small, as shown by plates 42 and 43. Again race C showed 
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the most variation in color, zonation, sectoring, and type of 

mycelial growth. In this case it seems that the slight variation 
must be due to the relative instability of the race. The colonies 
of A were practically alike while race B showed very slight 
variation. 

In table т are summarized the cultural characteristics of 

races A, B, and C. The data were taken fifteen days after 

inoculation, with the exception of the diameters of the col- 

onies. The latter were recorded at the end of twelve days be- 

cause of difficulty in securing accurate measurements beyond 

this period—a difficulty due to uneven growth of the edges of 

the colonies. 

Unfortunately, photographs of the cultures employed in se- 

curing data were faulty, except those on Leonian’s agar. 

Photographs of cultures on onion and potato-dextrose agars 
at the age of nine days have been substituted, so there may 

be slight discrepancies between the photographs and the de- 
scriptions of table т. 

The data included in table 1, combined with the photo- 

graphs, can leave little doubt that the three races are culturally 

distinct. One of the characters serving best to differentiate the 

three isolants is zonation. Regardless of the medium, race A 

shows only a very faint or no zonation. When this character is 

noticeable in cultures of A it is usually due to a single band of 

scanty, more or less appressed mycelium which may or may not 

differ slightly in shade of color. Race B shows definite zonation 

which varies from 5 to 10 bands generally ranging through 

several shades of gray. Race C produces the most striking 

zonation, 5 to 15 zones distinguished by various colors, usually 

some shade of gray, and by a difference in the compactness of 

the mycelium. 

Race C is further distinguished by the production of white 

V-shaped sectors, usually more or less appressed and farinose, 

rarely felty. Their frequency varies with the medium em- 

ployed. On potato-dextrose agar sectors appear occasionally ; 

on Leonian’s agar they are more frequent; and on onion agar 

there are several sectors in each colony, giving a somewhat 

star-shaped appearance (pl. 42). Sometimes these sectors are 
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Fig. 1. Growth curves of races A, B, and С on potato-dextrose and onion 

agars. Growth of three colonies of each race үи separately. 

quite large, occupying as much as half the area of a colony. 

The stability of the sectors has not yet been established. 

Most of the data used so far to differentiate the races have 

been purely of a qualitative nature. The average diameters of 
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the three isolants on the various media form a quantitative 
basis for some interesting comparisons. Often throughout the 
following discussion reference will be made to the relative 
rates of growth of the isolants. It should be mentioned that 
the actual rates of growth have never been computed, but the 
average diameters have been used as an index of the growth 
rates since they are directly proportional to them. The aver- 
age diameters 12 days after inoculation are recorded in table 
т. Reference to this table and to figs. 1 and 2 shows that A has a 
more rapid rate of growth on both Leonian’s and onion agars 
than either B or C but is surpassed by C on potato-dextrose 
agar. On all media the growth rate of C is a great deal below 
that of either A or C. All three races grow fastest on potato- 
dextrose agar, slowest on Leonian’s agar, and at an intermedi- 
ate rate on onion agar. Statistically, the differences between 
diameters in A and В and В and С are in every case highly 
significant but those between A and C are much less so (table 
п). 

Colonies of the same race were studied on various media in 
an effort to find a differential response of the races. Evidently 
there was a variation in their ability to grow on the different 
media. This is best shown in fig. 4, where the average growth 
of five colonies is considered. Since the greatest amount of 
growth was secured on potato-dextrose agar, this was chosen 
as a standard and represented by a 100 per cent. The growths 
of the races on the other media were plotted in percentages of 
the standard. It immediately becomes apparent that although 
the growth rate of A is greatly affected by the medium, that of 
both B and C is affected to a greater extent. This diagram also 
shows that B is capable of growing to better advantage than 
С on Leonian’s agar while C grows better than В on onion 
gar. 

A study of the growth curves in figs. 1 and 2 reveals certain 
differences in the behavior of the three races. In each case the 
diameters of three colonies are plotted separately to give an 
idea of the variation within the race. On potato-dextrose one 
immediately notices that not only do the colonies of the three 
races differ in size but that there are distinct differences in the 
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patterns of the growth curves. Eight to ten days after inocu- 

lation growth-inhibiting factors of some kind seem to be af- 

fecting the growth of B. In race C these factors have not made 
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S OF THIELAVIOPSIS 
BASICOLA ON VARIOUS MEDIA FIFTEEN DAYS AFTER INOCULATION 

Diam. 
Race and| colonies Color t Zonation Type of mycelium 
Medium | i and sectoring 

67.33 + 0.45|Light einnamon-drab  |Slight—1 band of|Cottony, fari- 
Potato- canty, appressed|nose; no sector- 
dextrose mycelium ing 

B 45.29 + 0.48 Predominately gull- 5 to 7 faint zones Cottony, е 
Potato- ray, some zones а lightlof varying color|part far 
dextrose mouse-gray > 8 

69.43 + 0.49 From vinaceous-fawn in|5 to 7 pronounced I hite V- 
Potato- the center to pale mouse-|zones haped 8 
dextrose gray and neutral gray 

in outer portions 

62.17 + 0.61 From dusky drab in sao Slight—1 band of "riti fari- 
Onion ter nd blackish brown|scanty, appressed — sector- 

(3) and dark olive-gray|mycelium ing 
on Sl e edge 

37.16 + 0.53|Mouse-gray in eenter to|7 8 zones of bap Dou 
Onion light olive-gray and Ан color no sectoring 

white at outer edge 

59.5 + 0.65 — cinnamon-drab in|8 to 10 zones of|Part felty, part 
Onion enter to deep — varying color appressed and 

ы and mouse-gray i arinose; many 
outer portions sectors 

60.44 + 0.7 | Vinaceous-fawn Slight—1 band of|Cottony, fari- 
Leonian 's seanty, appressed|nose; no seetor- 

myeelium in 

B 34.86 + 0.5 3 mouse-gray in cen-|8 to 10 pro- Felty, outer part 
Leonian 's r to deep neutral gray nounced zones tga no вес 

— pale Бер gray in ring 
outer portion 

C 48.0 +1.04 petrol. "ind in «се. 10 to 15 pro- Felty, portions 
Leonian’s predominately oliv nounced zones pores sed and 

paie апа IB em. in far i several 
outer porti tor 

* Average 12 ters of five colonies 12 days after inoculation 
po according to Ridgway's ‘‘Color Standards and Color Nomenelature." 

19 

their appearance by the end of twelve days but in race A they 
may be observed from ten to twelve days after inoculation. 
Apparently A is able to grow faster than C for a few days 
following inoculation but by the end of twelve days the di- 
ameters of colonies of C surpass those of A, due partially to 
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TABLE II 

SUMMARY OF STATISTICAL DIFFERENCES IN DIAMETERS OF THREE 
CES OF THIELAVIOPSIS BASICOLA ON VARIOUS MEDIA 

Differences, Difference divided 
Comparisons Medium in mm. by probable error 

A and B Potato-dextrose 22.04 + 0.66 T 4 
А and C Potato-dextrose 2.1 t 0.66 3.2 
B and C Potato-dextrose 24.14 + 0.68 35.5 

A and B Onion 25.01 + 0.82 30.5 
A and C Onion 2.67 + 0.89 3.0 
B and C Onion 22.34 + 0.84 26.6 

A and B Leonian’s 25.58 + 0.86 29.7 
A and С Leonian’s 12.44 + 1.25 9.9 
B and C Leonian’s 13.14 + 1.15 11.4 

Ата. and A;* 5.16 + 0.19 27.2 
B, а. and B, 8.13 + 0.18 45.2 
Op. a. and C, 9.93 + 0.18 55.2 

Ара and Ay 6.89 + 0.84 8.2 
Bo. a. and B, 10.43 + 0.69 15.1 
Cp. a. and С, 21.43 + 1.14 18.8 

A, and Ay 1.73 + 0.93 1.9 
B, and B, 2.3. + 0.78 3.2 
С, апа 11.5 + 1.22 9.4 

* Ауа; Bpa) О.а. A, B, and и оп ро -dextrose agar. 
Ao, Bo, C.—A, B, ала C on onion agar 
Ar, Bi, Cs, B, and C on POT s ‘agar. 

an increase in C’s rate of growth and partially to growth- 

inhibiting factors affecting A. A comparison of the growth 

curves of the isolants on Leonian’s agar will show similar dif- 

ferences in pattern. Here, growth-inhibiting factors are defi- 

nitely affecting both B and C from ten to twelve days after 

inoculation while A is influenced very slightly. Again, the 

colonies of A on onion agar grow much more rapidly than C 

immediately after inoculation but C later exceeds A in rate 

of growth. The term ‘‘growth-inhibiting factors’’ has been 

used rather loosely to designate any factors of the fungus, 

medium, or environment that tends to reduce the rate of 

growth. It should be remembered, however, that in each set 

of experiments the fungus is theoretically the only variable. 

The fact that varying hydrogen-ion concentrations generally 
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affect the virulence of Thielaviopsis basicola suggested that 
the three races studied might respond differently. Since the 
time and facilities for a study of the effect of hydrogen-ion 
concentration on the virulence of the fungus were lacking, ob- 
servations were made of its effect on the races in culture. For 
this experiment Difco potato-dextrose agar was made up in a 
single lot and the acidity of portions adjusted to pH 4,5,6,7, 
and 8, respectively. Cultures of all three races were made at 
each of the pH values and incubated at 20° C. Observations 
were made for eleven days. There were very slight changes 
in appearance of the colonies at different acidities—so slight 
that no attempt was made to record them. The rates of growth 
showed a greater variation and were easily measured as ex- 
pressed by the average diameters of the colonies at the end of 
eleven days. This data is recorded in table їп. 

In all cases the rates of growth were more influenced by the 
changes from pH 4 to 6 than from 6 to 8. Oddly enough, the 
growth rates continued to increase up to pH 8, or at least the 
diameters of all the colonies observed were greatest at this 
concentration. A pH of 8 had been considered above the opti- 
mum for growth but unfortunately the results fail to show the 

TABLE ПТ 
RELATIVE EFFECT OF pH ON DIAMETERS OF COLONIES AND 

PRODUCTION OF CHLAMYDOSPORES OF RACES OF 
THIELAVIOPSIS BASICOLA 

ема diameters in| Relative production 
Race pH of five colonies | of chlamydospores 

A 4 58.3 + 0.23 Medium 
A 5 64.0 + 0.24 Heavy 
A 6 67.5 + 0.15 Heavy- 
A 7 67.2 + 0.82 Light+ 
A 8 69.6 + 0.20 Light 

B 4 37.2 + 0.68 Heavy 
B 5 45.0 + 0.43 Medium+ 
B 6 51.2 + 0.58 Heavy 
B 7 52.4 + 0.63 Heavy 
B 8 55.6 + 0.27 Heavy 

С 4 65.7 + 0.23 Light- 
C 5 71.7 + 0.60 Light- 
С 6 78.6 + 0.66 Light 
C 7 79.3 + 0.50 Light 
C 8 79.4 * 0.40 Light 
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expected decrease in rate of growth on the basic end of the 
scale. As originally planned, this experiment would have 
shown the relative inhibiting action of less favorable hydro- 
gen-ion concentration on each side of an optimum. 

100% 

0 

9 

8 

Diam, in percentage of those on potato dextrose agar, 

7 

| | 
1 T 

Leonian's ге dextrose onion 
dia 

Fig. 4. Relative influence of media on the growth of 
п А, В, апа С. Based on averages of five colonies of each 
rac 

In order to get an idea of the relative effect of hydrogen- 
ion concentration on the three races the average diameters of 
one race were plotted against those of each of the other two 
as shown in fig. 3. For instance, in one graph the average 
diameter of five colonies of A at pH 4 were plotted against 
the average diameter of five colonies of race C at a pH of 4, 
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and so on up the scale to a pH of 8. In another graph, A was 

plotted against B and in a third B was plotted against C. If 

the two races compared were equally affected the line formed 

by plotting their average diameters should form angles of 

45° with the abscissa and ordinate. If, however, the two races 

100% 

80% 

60% 

40% 

Diam, in percentage of those at 20?c. 20% 

| | | 
T T 

o 

10%, 20°C. 30°C. 
Fig. 5. Relative omm of temperature on the growth 

of races A, В, and C. sed on averages of five eolonies of 
each race. 

are unequally affected, as for example are A and B, the angles 

will differ. Since B is affected to a greater extent than A and 

since B is recorded on the axis of the ordinates the angles 

between the ordinate and the plotted line is less than 45°. In 

comparing the three races B was found to be most reactive to 

a variation in pH while race A was least affected. 
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A slight variation in the shade of color exhibited by race A 
on media of different pH suggested that perhaps the develop- 
ment of chlamydospores was influenced by these changes in 
hydrogen-ion concentration. An examination of the cultures 
showed a striking variation in chlamydospore formation 
(table тп). Race A was greatly influenced by changes in hydro- 
gen-ion concentration—spore production being greatly re- 
tarded by lower concentrations—while B and C were not 
noticeably affected. 

In order to study the effect of temperature on the rate of 
growth, cultures of each race of Thielaviopsis basicola were 
incubated at 10° C., 20° С., and 30° С. The cultures were 
made following the usual procedure, on potato-dextrose agar 
with a pH of 5.6. The average diameters at the end of 
twelve days are recorded in table ту. Fig. 5 shows more plainly 
the variation in response to temperature. Since 20° С. is prob- 
ably nearest the optimum for all three races, growth at that 
temperature was selected for a standard. As in fig. 4, this 
growth is considered a 100 per cent and the growth at the 
other temperatures plotted as percentages of the standard. 
From this diagram one can see that a change from 20° С. 
to 10° C. affects all races much less than a change from 20° 
С. to 30° С. Race В is least affected of the three by a change 
to 10° С. and most greatly influenced by a change to 30° С. 
while A is slightly less affected in both cases than C. The 
one outstanding variation shown here, and perhaps the only 
significant one, was the behavior of B at 10° C. It would seem 
to indicate that B is relatively better adapted to growth at 
lower temperatures than are A and C. Chlamydospore pro- 

TABLE IV 

AVERAGE DIAMETERS* OF RACES OF THIELAVOPSIS BASICOLA AT 
VARIOUS TEMPERATURES TWELVE DAYS AFTER INOCULATION 

Race 10356; 20° C. 80° C. 

40.5 mm 10.8 mm 
B 33.2 mm 48.8 mm 3.3 mm 

41.8 mm 12.2 mm 

* Average diameters of five colonies. 
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duction was found to be about the same at 10° C. and 20° C., 

decreasing at 30° C. This tendency extended throughout all 
three races and failed to disclose any differential reactions. 

MORPHOLOGICAL COMPARISONS 

Before entering into a comparison of the morphological 

characters of the three races of Thielaviopsis basicola perhaps 

it would be wise to give a brief description of the fungus. 
Thielaviopsis basicola (Berk. & Br.) Ferraris, in the light of 

information furnished by McCormick (’25), is generally con- 

sidered a member of the Fungi Imperfecti. More specifically, 

the fungus is classified under the Amerosporeae in the Demati- 

aceae. The mycelium of the fungus is made up of septate 

hyphae, variously branched, whose diameters range from 3 to 

7 u. The hyphae are hyaline when young but may become 

brown with age. The amount of protoplasm seems to decrease 

with age, and often the walls of the older hyphae are more or 

less collapsed. 

Two very characteristic spore forms are produced by this 
fungus. The first to appear are the endoconidia which are 
formed by hyaline branches of the mycelium known as endo- 
conidiophores. These endoconidiophores are phialides con- 
sisting of a bulbous base ranging from 5 to 10 y in diameter, 

and an elongate barrel 50 to 90 и in length, gradually tapering 
to a diameter of from З to 7 u. They arise as small protrusions 
from near the center of a hyphal cell into which a nucleus 
migrates after a division of the single parent-cell nucleus 
(Brierley, '15). The endoconidiophore is soon cut off from 

the vegetative hyphae by a eross-wall. Within the barrel of 

the endoconidiophore are successively formed a number of 
hyaline endoconidia whose walls result from a tangential 

splitting of the walls of the barrel and from the laying down 
of a transverse wall at the lower end. The end of the sheath is 
ruptured with the production of the first conidium and a 
chain of spores is gradually extruded. The endoconidia vary 
greatly in size—from 3 to би in width and from 8 to 30 u 
in length. The hyaline spores have a single nucleus and usu- 

ally two vacuoles and are capable of germinating immediately 
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to form a new mycelium. Although this spore form is exceed- 
ingly abundant in culture it was seldom noticed on the host 
plants. 

The chlamydospores seem to grow from any part of the 
mycelium and may occur in clusters composed of many chains, 
whorls of two or three chains, or in single chains. They may 
be borne laterally or terminally on the hyphae. The chains 
are composed of three to nine spores, some of which are thick- 

walled and brown but one or more basal spores may be thin- 

walled and hyaline. Occasionally, these hyaline spores are not 

basally located. At maturity the spores tend to break apart 

and each is capable of germinating into a new mycelium. They 

are well adapted as resting spores and are thought to func- 

tion in that capacity. They are abundant on the lesions pro- 

duced on the various host plants. According to Brierley (715), 

the chlamydospores are formed successively in the develop- 

ment of a hypha of limited growth. 

The fact that the three races of Thielaviopsis basicola dif- 

fered so distinctly in culture encouraged the belief that minor 

morphological differences might exist. Preliminary observa- 

tions indicated that the endoconidia, endoconidiophores, and 

the chains of chlamydospores would lend themselves very well 

to measurement. Temporary slides were made from each race 

by mounting samples in lacto-phenol. Four samples of each 

TABLE V 

SUMMARY OF LENGTH AND WIDTH OF ENDOSPORES OF THREE RACES 
OF THIELAVIOPSIS BASICOLA 

Number Length in microns Width in microns 
Race spores 

measured Mean Range Mean Range 

On potato- 
dextrose 

A 100 11.86 + 0.19 7.6—22.8 4.15 + 0.03 3.33-5.7 
B 100 15.64 + 0.23 7.6—28.5 4.72 + 0.55 3.33—5.7 

C 100 13.91 + 0.25 7.6—28.5 4.38 + 0.04 3.8 —5.7 

Оп опіоп 
agar 
A 100 11.74 + 0.11 7.6-17.1 4.09 + 0.02 3.33—4.75 
B 100 14.74 + 0.18 7.6—24.7 4.45 + 0.03 3.33-5.7 

C 100 14.21 + 0.22 7.6—24.7 4.41 + 0.04 3.33—5.7 
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race from approximately the same position in different 
colonies were taken when the cultures were fifteen days old. 
Observations were made on cultures grown on potato-dextrose 
agar. 

In table v are recorded the results of observations on the 
length and width of endospores. The endospores produced by 
race В are longer than those produced by С, and those of С 
are longer than those from A. The three races range within 
approximately the same limits with the exception of the upper 
limit of endospore length shown by race A. Race B produces 
the widest endospores and A the narrowest. 

Table уг indicates that all of the differences in length and 
width of endospores are statistically significant with the ex- 
ception of those between B and C on onion agar. It was thought 
that the kind of medium employed would have a great effect on 
the size of spores produced. However, a glance at table vi 
will show that the differences in spore size between colonies 
of the same race on different media are statistically insignifi- 
cant, with the exception of race B on potato-dextrose and onion 
agars. 

TABLE VI 
SUMMARY OF STATISTICAL DIFFERENCES IN RELATIVE LENGTH AND 

H OF ENDOSPORES OF THREE RACES OF THIELAVIOPSIS 

BASICOLA 

Differences between means 
Differenees — 2 pe error 

Races difference 
compared 5 : 

Length Width Length Width 
1 и и 

On potato- 
dextrose 

B 3.78 + 0.29 57 + 0.05 13.0 11.4 
A&C 2.05 * 0.32 0.17 + 0.05 6.4 3.4 
B & C 1.73 + 0.34 4 + 0.06 DE 6.7 

On onion agar 
A&B 3.0 + 0.21 0.36 + 0.04 14.3 9.0 
A&C 2.47 + 0.25 0.32 + 0.04 9.9 8.0 
B & O 0.53 + 0.28 0.04 + 0.05 1.9 0.8 

Ара & A,” 0.12 + 0.22 0.06 + 0.04 0.55 1.5 
В, & B, 0.9 + 0.29 0.27 + 0.05 3.1 5.4 
Cj & C, 0.3 + 0.34 0.09 * 0.06 0.88 1.5 

Aba, Ва, CA, B, and C on potato-dextrose agar. 
Au В, ak, B, and C on onion agar 
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Fig. 6. Frequeney eurves of endospore lengths and widths of races A, B, and 
C on potato-dextrose agar Samples from 4 colonies, each of 25 measurements, 
were plotted separately in each graph. 

In fig. 6 are plotted frequency curves of the endospore length 
and width on potato-dextrose agar. Four samples of twenty- 
five measurements each are plotted separately for each race, 
each sample being taken from a separate colony. The most con- 
spicuous features of these graphs are the distinct differences 



[VoL. 27 

582 ANNALS OF THE MISSOURI BOTANICAL GARDEN 

in pattern shown by the three races as well as the variability 

within the races. For instance, the samples of race A are 

surprisingly similar, all showing the same mode, 12.35 y, and 
practically the same pattern. The samples of C have the same 

mode as those of A but show a much greater variation in pat- 
tern between the four samples. In addition, the general pat- 
tern exhibited by samples of C shows a much greater spread. 
Samples of В have a mode of 16.15 и and the frequency curves 
have a pattern different from those of A and C. 

In the light of information on spore lengths one would ex- 
pect the spore widths to be most constant between samples of 
A, with B intermediate, and C most variable. Oddly enough, 
this order is reversed, with A most variable and C most con- 
stant. C has a mode of 4.28 u; two samples of В have modes 
of 4.28 u, and two of 4.75 и; while three samples of A show 
modes of 3.8 u, and one, 4.28 y. 
By plotting the widths of the endospores against their cor- 

responding lengths (fig. 7) a slight difference in trend may 
be detected in race C. In race A an increase in length is usu- 
ally accompanied by an increase in width. There is a slight 

difference in this respect between A and B, but race C is dis- 

tinetly different. Although in race C a small increase in endo- 

spore width accompanied inereases in length, it is proportion- 

ately much less than in A and B. 

The same samples employed for a study of the endospores 

were used in the measurement of chlamydospores. A study of 

the chlamydospores revealed that the spore chains of A were 

shorter and broader than those of B and C, and those of B 

were longer and narrower than those of C. These measure- 

ments are summarized in table уп and the differences are sta- 

tistically significant (table упт). 

The arrangement of the spore chains on the hyphae varied 

with the races but it was not a character lending itself easily 

to quantitative measurement. It may be stated, however, that 

in race À the chains were often in large conspicuous clusters. 

In race B the number of chains in a group usually ranged from 

one to three and in € seldom more than one chain arose from a 

point on the hypha (pl. 44). 
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The frequency curves of chlamydospore chain lengths of 
race A are remarkably similar in pattern, all having a very 
narrow spread and a mode of 31.35 u (fig. 9). The four samples 
of C are more varied than those of A as shown by the differ- 
ences in pattern between the samples and the fact that two 
samples have modes of 31.35 u and two of 38.95 и. They all 
show a much greater spread than samples of A. The curves 
representing B are very distinctive due to the extremely wide 
spread near their tops. 

The number of spores in each chain formed the basis for 
another differentiating character. The arithmetic mean fails 
to show the true differences in this case. A has a mean of 4.26 
spores per chain, and B and C have 4.83. According to the 
arithmetic mean, В and С are identical in the number of 
chlamydospores in a chain but the frequency curves in fig. 8 
show that there is a great difference between these races. 
There are differences in the patterns of the curves of all three 
races. A is very constant, all four samples exhibiting a nar- 
row spread and a mode of 4. B is more variable than ‘A, has a 
somewhat wider spread, and a mode of 5. C is extremely vari- 
able, and the four samples measured have three different 
modes. Two samples have modes of 4, one a mode of 5, and 
one a mode of 6. The curves show an even greater spread than 
those of B. 

TABLE VII 

LENGTH AND WIDTH OF CHLAMYDOSPORE CHAINS OF THREE RACES 
OF THIELAVIOPSIS BASICOLA 

Length in mierons Width in mierons 
Race No. chains | 

measured Mean Range | Mean Range 

A 100 32.36 + 0.31 | 20.9-55.1 | 11.86 + 0.03 9.5-13.3 
B 100 43.93 + 0.23 | 24.7-74.1 | 10.1 + 0.07 7.6—11.4 
C 100 36.1 + 0.56 | 22.8—60.8 | 11.04 + 0.05 9.5—15.2 

The actual lengths of individual chlamydospores were not 
measured but they were computed for each sample of the three 
races by dividing the lengths of the chains by the number of 
spores per chain. This is not a perfect measurement due to 
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variation of spore length within a chain, but it will give the 

correct arithmetic mean (table тх). 

Apparently the individual spores of B were longer than 

those of A or C, and those of A were slightly longer than those 
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TABLE VIII 
SUMMARY OF ий угу" DIFFERENCES al CHLAMYDOSPORE 

AIN LENGTH AND WID 

Differences between means 
Races Differences divided by probable error 

compared of differences 

Length Width Length | Width 

A&B 11.57 + 0.46 1.76 + 0.08 25.2 22.0 
A&C 3.74 + 0.64 0.82 + 0.06 5.8 13.7 
B & C 7.83 + 0.61 0.94 + 0.09 12.8 10.4 

TABLE IX 

LENGTH OF CHLAMYDOSPORES OF RACES A, В, AND C 

Sample * Sample Sample Sample Means of all 
Race 1 2 3 4 four samples 

A 7.41 и 7.6 ш 7.41 u 7.98 и 7.6 u 
В 8.93 u 9.12 u 9.31 м 8.74 u 9.03 u 
C 7.98 и 7.41 u 7.6 д 7.03 ш 7.51 ш 

* 25 measurements in each sample. 

of C. The longer chain length of B is primarily due to longer 
individual spores rather than to the number of spores in a 
chain since C and B have the same arithmetic mean for num- 
ber of spores per chain. The chain length of C exceeds that of 
A, largely because C has more spores per chain than A though 
the individual spores of A are slightly longer. 

VARIATION IN PATHOGENICITY 

In order to determine if there were any variations in patho- 
genicity of the three races of Thielaviopsis basicola, inocula- 
tion experiments were carried on in the greenhouse. Wooden 
flats, 8” x 11”, were filled with soil composed of two parts 
garden loam and one part peat moss. The soil was sterilized 
and its acidity adjusted to approximately pH 7 by the addi- 
tion of lime. 

On October 24 seeds of cotton, tobacco (Kentucky White 
Burley), Primula obconica, peanuts, and watermelons were 
planted—four flats of each plant (Series I). On October 29, 
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five days after planting, three flats of each plant were inocu- 

lated with races A, B, and C, respectively, and the fourth flat 

was reserved for a control. The flats were inoculated by water- 

ing with 200 ce. of a heavy fungal suspension which had been 

prepared by mixing thoroughly the contents of eight test-tubes 

of each race—all ten days old and on 10 сс. of potato-dextrose 

agar—with 1000 сс. of distilled water. The inoculum thus con- 

tained both endoconidia and chlamydospores, along with 

mycelium, and was probably greatly in excess of the amount 

necessary to insure infection. 

A second set of inoculation experiments was set up on De- 

cember 2 (Series II), differing from the first in the kind of 

soil and containers used. The soil was composed of a mixture 

of equal parts of garden loam, sand, and peat moss and was 

placed in 7” pots. Lime was added to secure an approximate 

pH of 7. The plants were inoculated in the same manner as 

those in the flats. 

It was impossible under the experimental conditions to regu- 

late the soil temperature. During the latter part of October 

and the first part of November it ran somewhat higher than 

the accepted optimum for the development of Thielaviopsis 

basicola. Primarily for this reason the second set of host 

plants was installed early in December. 

Periodieal examinations indieated that the relative patho- 

genicity of the races could have been established four or five 

weeks after inoculation but a careful analysis of Series I was 

delayed until January 30—approximately twelve weeks after 

inoculation. Series II was examined February 10, about ten 

weeks after inoculation. 

In determining the relative pathogenicity of each race on 

the various hosts, the extent of damage to the plant as a whole 

was stressed, along with the size and number of lesions. Micro- 

scopical examinations of the roots and stem bases were made. 

Specimens of each kind of plant were selected as standards for 

scoring the amount of injury. Heavy infection causing severe 

stunting and even death in some cases, along with large con- 

spieuous lesions, was assigned a numerical value of 8; an inter- 

mediate degree of infection causing a slight stunting but with 
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plainly visible lesions was given a value of 5; slight infection 
causing hardly discernible damage and very small lesions was 
represented by the number 2; and those plants which failed 
to show any lesions, even under microscopical examinations, 
were scored 0. Slight variations from these standards were 
scored with intermediate numbers. 

The whole series of numbers was assigned as follows: 

No infection 0 Medium 5 
Slight- 1 Medium+ 6 
Slight 2 Heavy- T 
Slight+ 3 Heavy 8 
Medium- 4 Неауу+ 9 

The results of the examinations are summarized in table x 
and shown in graphical form in fig. 10. 

These experiments indicate that there is a decided difference 
in the ability of the three races to parasitize various hosts. 
Throughout the whole series race C is a very weak parasite— 
so weak, in fact, that its damage can practically be ignored. 
This race damaged cotton more severely than any of the other 
host plants, showing a pathogenicity index of 2.3 in Series I. 
There was a great deal of variation in the virulence of C be- 
tween Series I and II, but since the greenhouse conditions were 
not adequately controlled it was impossible to even guess at 
the faetors entering into this variation. 

Race A is, on the whole, more virulent than either B or C and 
was able to parasitize all of the host plants employed in the 
experiment. It was most virulent on watermelon but caused 
severe damage to both tobacco and peanuts. Race B was inter- 
mediate between A and C in virulence, considering the whole 
set of host plants. B exhibited its greatest virulence on water- 
melon in both Series I and II. In Series I, however, its damage 
to the other plants, with the exception of Primula, was very 
slight. In Series II, B inereased amazingly in virulence, caus- 
ing much heavier damage to cotton and peanuts. Unfortu- 
nately Primula seedlings were not available for this series. It 
is impossible under the experimental conditions employed to 
consider intelligently the cause of this great increase in viru- 
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lence. On the other hand, it does not seem out of place to men- 
tion one possible factor. Reference to table rv and fig. 5 indi- 

cates that lower temperatures are relatively more favorable to 

B than to either А or C and that high temperatures are rela- 
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EXPERIMENTS WITH THREE RACES OF 

Number plants| Pathogenicity Percentage 
Race Host examine inde infection 

Series I 

A Tobaceo 100 7.5 91 
В Tobacco 100 0.0 0 
e Tobacco 100 0.0 0 

A Peanut 20 7.0 100 
B Peanut 20 1.8 90 
e Peanut 20 0.1 10 

А Watermelon 20 9.0 100 
B Watermelon 20 7 95 
С Watermelon 20 0.0 0 

A Cotton 20 2.8 90 
B Cotton 20 1.6 80 
C Cotton 20 2.8 60 

А Primula 5 4.5 | 60 
в Primula 9 3.9 | 56 
С Primula 7 0.0 | 0 

Series II 

A Tobacco 98 5.3 94 
B Tobacco 125 0.0 0 
C Tobacco 130 0.0 0 

A Peanut 20 7.0 100 
B Peanut 20 6.4 100 
С Peanut 20 0.0 0 

A Watermelon 20 8.0 100 
B Watermelon 30 7.0 100 
e Watermelon 29 0.9 45 

A Cotton 20 3.4 95 
B Cotton 20 6.2 100 
O Cotton 20 0.4 20 

tively more unfavorable to B. Recalling that Series I was ex- 
posed to rather high temperatures and Series IT to cooler ones, 
there is a possible correlation in the soil temperatures and the 
variations in relative virulence exhibited by the races but it 
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must be conceded that this is not substantiated by all of the 
data. 

The outstanding feature of this set of experiments was the 
failure of race B to infect tobacco. Although approximately 
225 plants were examined carefully not a single sign of infec- 
tion was noted. It is true, of course, that C also failed to para- 
sitize tobacco but this is not surprising since C has proven to be 
such a weak parasite. B, however, has exhibited a much higher 
index of pathogenicity and has infected every plant tested 
except tobacco. These data indicate that B possesses certain 
inherent factors, foreign to those exhibited by A and probably 
different from those of С, which prevent it from infecting 
tobacco. 

SUMMARY 

l. Three isolants of T'hielaviopsis basicola were selected 
for study—one from tobaeco in Tennessee (A), one from 
Primula obconica in Holland (B), and one from cotton in 
Texas (С). 

2. The three isolants were distinctly different in cultural 
habits as shown by general appearance (color, zonation, type 
of mycelial growth, and sectoring). 

3. Race C proved to be extremely variable in culture, A quite 
constant, and B intermediate. 

4. Race A grew more rapidly on both Leonian’s and onion 
agars than either B or C but was surpassed by C on potato- 
dextrose agar. The growth rate of B was a great deal below 
that of either A or C on all media used. 

5. The rates of growth of all three races were greatly af- 
fected by the media but A showed the least reaction, while B 
grew better than C on Leonian’s agar and C grew better than B 
on onion agar. 

6. The effect of hydrogen-ion concentration on growth rates 
was greatest on B and least on A. 

7. Chlamydospore production by race A was materially re- 
duced at pH 7 and 8. B and C were only slightly affected. 

8. В seemed to be better adapted to growth at lower tem- 
peratures than A or C. 
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9. The endospores of the three isolants of Thielaviopsis 

basicola showed differences in length and width on potato- 

dextrose agar which were statistically significant. Race A— 

width 4.15 + 0.03, length 11.86 + 0.19 u; B—width 4.72 + 0.55, 

length 15.64 + 0.23 u; C—width 4.32 + 0.04, length 13.91 + 0.25 u. 

10. Differences in endospore measurements of the same race 

on potato-dextrose agar and onion agar were statistically in- 

significant, with the exception of race B which showed slightly 

significant differences. 

11. The chlamydospore chains of A were shorter and 

broader than those of В and С, and those of В were longer and 

narrower than those of C. The differences were statistically 

significant in every case. A—width 11.86 + 0.03, length 32.36 + 

0.31 u; B—width 10.1 + 0.07, length 43.93 + 0.23 и; C—width 

11.04 + 0.05, length 36.1 + 0.56 y. 

12. The chlamydospore chains of A were often borne in 

large clusters, those of B in groups of from one to three, and 

those of C usually singly or in pairs. 

13. The individual spores of B were longer than those of 

А or С, and those of A were slightly longer than those of С. 

14. Race A severely damaged tobacco, peanuts, and water- 

melon; infecting cotton and Primula obconica less severely. 

15. Race B infected watermelon severely, damaged cotton 

more seriously than did A, affected Primula and peanuts 

slightly less than A, but failed entirely to infect tobacco. 

16. Race С was an extremely weak pathogen, showing a 

slight infection of cotton, peanuts, and watermelon and not 

infecting tobacco or Primula at all. 

17. The three isolants proved to be distinct physiologic 

races. 
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Bs 

EXPLANATION OF PLATE 

PLATE 42 

i A. Colonies of race A on potato-dextrose agar nine days after inoculation. 

. Colonies of race В on potato-dextrose agar nine days after inoculation. 

с. Colonies of race C on potato-dextrose agar nine days after inoculation. 
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EXPLANATION OF PLATE 

PLATE 43 

A. Colonies of race A on onion agar nine days after inoculation 

B. Colonies of race B on onion agar nine days after inoculation. 

C. Colonies of race C on onion agar nine days after inoculation. 
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EXPLANATION OF PLATE 

PLATE 44 

Race A on Leonian’s agar twelve days after inoculation. 

Race B on Leonian’s agar twelve days after inoculation. 

Race C on Leonian’s agar twelve days after inoculation, 

Photomierogr: aph of ehlamydospores of race A on potato-dextrose agar. 

Photomicrograph of chlamydospores of race B on potato-dextrose agar. 

Photomicrograph of chlamydospores of race € on potato-dextrose agar. 



ANN. Mo. Bor. GARD., Vor. 27, 1940 

RAWLINGS THIELAVIOPSIS BASICOLA 

PLATE < — 



GENERAL INDEX TO VOLUME XXVII 

New scientific names of plants and the final members of new combinations are 
printed in bold-face type; synonyms and page numbers having reference to figures 
and plates, in italics ; and previously published names and all other matter, in ordi- 

ype. nary t 

A 

Acidity of media, effect of, on growth of 
Thielaviopsis г 571, 573 

Acids, lichen ts? 
Algae, parasitism a jd on, 1, 21, 34 
Alibertia тет 34 
Allen, Paul H., Miscellaneous Panama 

collections, rap e y Я 
Allenanthus, at LL REN 344 
Also ophila нн "265 
Amblirion album, 487 

eridosperms, eon, 
with а рч а to the see- 

5 
n the T weeds 

ith 
ticular reference to the hatha 
wood, 5 

Anemia millefolia, 265 
Aneurophyton, 71, 90; germanicum, 72, 

85 
Angiospermae-Dicotyledeae, tracheid 

measurements in, 87 
8 chraceoflavum, 19, 28, 

; pyrenuloides, 19, 28, 5 

тё nian, 2 
Araliaceae, Panamanian, 324 
pres ucario xylo 

pyrenia ИА 27 
8 
Asclepiadaceae , Panamani an, 333 
Audibertia, 259, 260 

B 

us CM A monograph of the genus, 

Boptisia, sd alba, 167, 222, 224, 236; 
albe escen ‚ 169; albiflo ra, 167; austra- 

66; serie ea, au SINE 
calycosa var. ; con 
151, 200; 
188, 234; 

ANN. Mo. Bor. GARD., Vol. 27, 1940 

eu 4; x Deamii, 
— 149. var. tomen- 

tosa, 150; exaltata, 200; x 2 ж 

flora, 179, 244; pi ds 156, 228, 
var. glabrescens, 161, 230; le 
phaea, , var. laevicaulis, 

oam pom op yl la, 162; pen- 
dula, 170, 238, var macrophylla, 
172, 238, var. obovata, 171, 3 

193 ‚ 155; Зегепае, 190; 
simblicitolia, 140, 224 ; sphaerocarpa, 
194, 226; stipulacea, 142; x stri 
166; x sul S 935 * 
151, 203; ene 899, 224, 
var. сгефга, 185, 234, E: var. pro- 
jecta, 188; tinctoria var. Gibbesii, 

3, triflora, 208; «ailin 148, 151; 
versicol 208; versicol 200; ve 
pertina, 203; villosa, 181; villosa 
166; viridis, 196, 230, 232 

Barnhart, J. Panamanian Lentibu- 
lariaceae determined by, 3 

Ba 1 conditions, a of, on tree- 
68 

chiriquensis, 321; e 
22; pumilio, 322; Torresii, 322 

Begoniaceae, Panamanian, 321 
t P. An attempt to re- 

eord internal tree-trunk pressures, 365 

(599) 
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Bennettiales, lengths of tracheids in the, 

Besleria acropoda, 341 
Bilignea resinosa, 82, 85, tangential sec- 

tion — secondary wood, 118; 
solida. 

Borreria poU 
Bottaria, 18, 28; pom 18 
Bout eloua filifo ormis, 26 
Bromeliaceae, Panamanian, 279 
Buddleja alpina, 330 

С 

Cactaceae, Panamanian, 323 
Calamopityeae, 63 
Calamopitys: ray divisions in, ы. 

ашег1еа 7 63; annularis, 63, 82, 
tions of xylem, 106, pitting in the 
tracheids of, 118; beinertiana, 63; 
fascicularis, 63; radia ata, 63; иш, 
68, transverse section of stem, 104 

Calath iops Bernhardti, 71 
Callixylon trifilieve, 85; Newberryi, 85 
Calochilus Holtzei, 536 
— А monograph of the genus, 

371 
Calochortus, 385; acuminatus, 480; 

albu us, 396; albus, 487, var. amoenus, 
ru 

505, rers dh amo enus, $ а 

73 
var. grae cilis, 504; clavatus var. avius, 

v r. 416; 
M Mns 408 $ — 42 ; oo 
mosus, 464; concolor, ; cyaneus, 

р i 
493 Douglasi- 

pe 409) —j y 458; elegans, 417, 
var. oreophilus, 419, var. selwayensis, 

— 430; Ele ganti (subsect Ji 
; Englerianus, 396; Eucalochortus 
2 391; eurycarpus, 440; euwm- 
bellatus ah excavatus, 497; — 
523; flavu 5 exuosus, 
foliosus, 535 5; меб 528; Galei, 400; 

——— 524; Ghiesbreghti- 
ni (subseet.), 521; Ghiesbreghtii, 

glaucus, 408; Goldyi, 407; 
c oma 533, 534; Greenei, 444, 
554; Greenei var. calvus 444; 
nisoni, 508, var. perpuleher, 512; 
Gunnisoni var. immaculatus, 508, var. 

t . mo 
tanus, 459; Ken к Чоо, Kennedyi 

var. Vestae, 471, var. Weedii, 517; 
z^ x Td 2 476; Lyallii, 446; 
Lyoni, 454; Macroca rpi (subseet.), 
480; macrocarpus, сөм, var. — 
losus, pe crocarpus var. cyane 
480; 5 1 3913 
maculatus, 406; maculosus, 485; ma- 
dre 521; ariposa (section), 

enus) : 
Maweanus, 408, 414, var. major, 
409, var. roseus, 409; medius, 536; 
minimus, 430, 556; monanthus, 465, 
556 ; monophyllus, 406; montanus, 
459; man 416; nigrescens, 530, 
558; Nitidi. (subseet. ), 436; nitidus, 
440; nitidus PA Cornutus 406, va 
eurycarpus, Nudi 4 = зуд 
425; nudus, үт} nudus var. shas- 
tensis, 432; a (subsect.), 
485; Nutta hi li, „зеш aureus, 493, 
var. bru 49 2. pan 
mintensis, 103; Nutta айй, атт, var. 
australis, 4 var. Leichtlinii, 477, 
var м Be 471; онг, 

458, тат. paludicolus, 459; — 
459; parviflor 441; "ра; onaceu 
439; shove: 448, 554; ; pictus, 406: 
Platycarpus (subgenus), 392, 450; А 
Plummerae, 515; Pringlei, 529; Pul- 
chelli (subsect.), 393; pulchellus, 
401; pulchellus var. amabil 402, 
v macul , 402, — 
406; Purdyi, 409; purpurascens, 466; 

tensis, ee sp., 439; spatulatus, 528; 
specio ‚ 499; sple ndens, 460; splen 
dens var. atroviolaceus, 460, var. 
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major, 460, var. montanus, 459, 
var. ruber, 460, var. rubra, 460; stri- 

469 ; erbus , 469; 
Tolmiei, 408; umbell 5; 
bellatus, 441; uniflorus, 428; Venusti 
(su , 452; venustulus, 521 

oculatus, 469, va ictus, 466, 
urascens, 466, г. purpureus, 

466, var. robusta, 469, var. roseus, 
„ v nguin 466, var. sul 

515, obispoens pur 
ee, 515, 518, va ar. „ 416 

Calymmatotheca "Kidstoni i, i 
ы 5 
Cam H., Ec nian y BT 
eor mined by, 

ir npe * CLobelioideae), Pana- 
, 947 

Capparidaceae оне, 311 
Cappar 
Carboniferous Bas 52, 91 
Cardamine o 

Casparya, 3 
С astilleja 8 338; bicolor, 340; 
СЕ 338; communis, 34 1; 
Seibert 

Ca sondishia melastomoides, 328; sten- 
hylla, 327 

Centropogon affinis var. costaricanus, 
352, var. bean ш, 351; coccineus 
353; congestus, 
352; cuspidatus, 350. ” diocle eus, 352; 
ferrugineus var. costa: ricanus, 352, 
var. ооа. 351; рг ranulosus, 
350; macrophyllus var. congestus, 

; mutans, 350; radicans, 353; 
35 

~ 

pap ont reagents, reactions = some 
yrenocarpous р with, 

Clusia с co 8 is, 
a togoensis, oe of, be 79 

rae rt trachei d measurements in, 87 
Contributions to the ae of the Tryp- 

etheliaceae, 
oer Re ‘tow. ard a flora of Pan 

Ty. окуур нел chiefly 
by P ҮН. Allen 

i-es dem о ИИ 334 

Cordatailes, tracheid measurements in, 

Cordyceps, 
ricus pathogenicity of Thielaviopsis 

cola on, 
бош w p 167; perfoliata, 

Crotalopsis, 122, 136 
Cretaceous Dicotyledons, tracheid meas- 

urements of, 88 
Cruciferae, Panama , 311 
uir entrum ser Iis dq 284, Stand- 

leyi, 284 
Curtia tenuifolia, 330 
Cutak, L., Panamanian Caetaceae deter- 

74, series of ray Ба in, 80, 
ential ‘ation through as 
lem, Tf 

Cycads, 52, 55 
ees caerulea, 408 

Cyclobothra, 386, 512; alba, 396; bar- 
bata, 526; coerulea, 414; elegans, 417, 
var. Tutea ? 406; Лай y H 

a, 526; paniculata, 396; 
a 526; pulchella, 401; pur- 
pur uniflora, 428 

Cytisus ны riesci 249 

D 

Dadoxylon sp., pitting in tracheids of, 

Dermatoearpon, 19 
Devonian- Carboniferous complex, rela- 

89 
Cretaceous, tra- 

e heid me 
Dieranopteris mellifera, 265 
Dioscorea convolvulacea, 271; race- 

mosa, 271 
Dioscoreaceae, Panamanian, 271 
Diplazium Sanetae Rosae, 965 
pas ру! Сер 62 
Drepilia 
ld to Ёа nd 266 

E 

Eaplosia, 136; ovata, 140 
Endoxylon zonat um, 67, 82; tangential 

seetion through secondary wood, 118 
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Epidendrum criniferum, 282; repens, 
282; triangulabium, 282 

Epiphyllum а) =ч 323 
Epling, С: manian specie of 

Labiatae — by, 337 ay ee 
mentary notes on Salvia: Audibertia, 
25 

Ericaceae, Panamanian, 327 
ен ия, 268 
Erioc n Wo odso um, 268 
Eristophyton, 63; QU, 67, 82; 

3 
Zuphorbiaceae, Panamanian, 314 

F 

Fossil woods, 52 
or alba, 487; barbata, 526; pur- 

purea, 533 
Funastrum glaucum, 
Fun ngi: gin of ra p 561; pat 

genie, "561: ру! enomycetous, 1; mee 
tion of, to lichens, 

G 

Gaiadendron poasense, 309 
Gaultheria chiriquensis, 328; hirtiflora, 

29; pichinchensis, 329 

manian, 341 
CD 2 326 
Gin е" ales, tracheid measurements іп, 

87 
Gonolobus Allenii, 333, 333; uniflorus, 

334 
Gramineae, Panamanian, 266 

osperms, — Aoii of early, 71 

н 

ео strietissima var. odonto- 
petal 
éterangium вр., , 90; pitting in, 

Зур 1853 tillaeoides, 85 
us, 319 

en-ion concentration, effect of, 
on Qum of Thielaviopsis basicola, 
571, 573 

Hydrophyllaceae, е 335 
nodium crinitum, 266 

Hiyperhaens Allenii, 310; oblongifolia, 

o A 29 

Indigofera, 135 
Instrument for — ре tree- 

trunk pressures, 365, 
3 chiriquensis, 334 
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J 

Jacquinia axillaris, 330; panamensis, 

Johnson, George Thomas. Contributions 
to the study of the Trypetheliaceae, 1 

Jonker, F. Pa cer Gentiana- 
ееае determined by, 330 

Jussiaea inclinata, 324 

L 

Labiatae, Panamanian, 337 
Laelia Lueddemanii, 282 

i Maxine. A monograph of 
the genus Baptisia, 119; A revision 
of the Nor th American species of the 
genus Thermopsis, 

Lasinia, 136; bracteata, 155, 156; 
cinerea, 181; fulva, 181; reticulata, 
14 
— 17, 32; spore germination of, 
соо 50; madre маена 
4, 50; — 18, 

ВА чик бн к amanian, 341 
Leonian's agar, growth E Thiclaviopsis 

basicola on, 566, 571 
Lepanthes rot tundifolia, 275 354; Turi- 

зеро 10108 ое; 68 
Lichens, . of. is Зоран ues 

же acids "21, 37; ore germina- 
tion in, 23; “substrate * of, 24 

Liliaceae, Panamani 270 
E өөө 282 

misphaeriea, 336; oxyphyllaria, 
> я i, 335 

Lisianthus — 331; latifolius, 
1 

Lithosperum Drummondii, 263 
3 Я ми 321 
Loa. , Panamanian, 321 
Lobelia " Cardinalis, subsp. Cardinalis, 

m 

— nang 348; 
Лот у £28 

= 

фә 28 > P 349; per 
mollis, $50. ge S чөө 349; pres 

350 
Loganiaceae, Panamanian, 330 
Loranthaceae , Panamanian 307 
Lundell, C. M nama plants perite 

mined by: riesen 313; Theophra 
staceae 9 

Luziola Spruceana, 266 
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Lyginopteris, 72; ся. 56, 69, тау 
division in, 74, 74, ra s of secondary 
xylem, 116, tr hed measurements 
p 86; transverse seetions of roots, 

of s s, 98, 100, 102, 104, 108 
I Koden MR 'anom valum, 78 
Lyginorachis, 62 

M 

McVaugh, Rogers, Panamanian Cam 
panulaceae (Lobelioideae) deter- 

Malvaceae, Panamanian, 319 
Manometers in tree-pressure work, 365 
Maregravia ampulligera, 319; mem- 

branacea, 320 
Marcgraviaceae, Panamanian, 319 
Mariposa, 450 
А trivirgulata, 334 
Marsilea ныр ра, 
Marsileace ‚ Panamanian n, 265 
Masdevallia ' Allenii, 7 Б Е 

lensis, 274; ecaudat mula, 
ma 

Maxillaria Allenii, 282, 362; char- 
tacifolia, 283; Kaoma, 283; 
Е x Wer кагу, aie 

‚ dete of Pan- 
ma ' plants "by: Ma jit Dao, 265; 

Polypodiaceae, 26 
ке Ы: of Thielaviopsis basicola 

п, 566, 572, 575; Leonian’s, 571, 598 ; 
onion, mi 596; potato- dextrose, 569, 
594, 598 

Medullosa anglica, 69, 76, 85, 87; centro- 
It E Ti 82; Leuck arti, 69, 76; 

; Solmsii, 69, 81, 

68, 77, 90; Scottii, 69, 
е tial section through secondary 

11 
Melanotheea 6, 32; spore |. ier ipd 

aggregata, 6, 46; ar- 
оой 01520; Bes бу 18; 

еп{а, 
Menispermaceae , Panamanian, 310 
Mert a Drummon dii (Lehm. ) GELD 
263, 264 ‚ sibirica var. e 
268; idis, 263, 264 

Mesopitys Tehihatehef 68 
Mesoxylon multirame, 85; pitting in 

Panama plants de- 
, Frioeaulaceae, 268; 

Verbenaceae, 
Monograph of kis genus Baptisia, 119 
Monograph of the genus Calochortus, 

371 

mts e. С. V., Panama plants vel 
ned by: Dioscoreaceae, 271; Ges 
1 341; оор 330; 
eae ace ded del anum, 337 

Munz, P. A., Panamanian Onagraceae 
jam by, 324 

Myrtaceae, Panamanian, 323 

Neobrittonia acerifolia, 319 

О 

Oaks, internal pressure of, 367 
Mieter ee on the eultural and patho- 

e habits of Thielaviopsis basicola 
Berk, & Br.) Ferraris, 561 

Onagraceae, Panamanian, 324 
бис globuliferum, 284, var. costari- 

cense, 284 
Onion agar, growth of Thielaviopsis 

basicola on, 566, 569, 596 
Аааа, Panamanian n, 271 

nax, 327 ostaricensis, 327; 
Oerstedianam, 3263 Standleyi, 326; 
vesti , 324 
окай aurantiacum, 284; Werck- 

lei, 
Ownbe ги оп. A monograph of the 

genus Ко. 371 
Oxalidaceae, Panamanian, 3 
xalis darienensis, RT 
313; ramulosum, 

312 
peruviana, 

E 

и 71, 90; Milleri, 72, 85 
Pan Con tribu tions toward a flor 

Miscellaneous collections 
chi efly by Paul p 279 ‚ 265 

Pathogenic fungi, 5 
Pathogenicity, о in, of races of 

Thielaviopsis M sieola, 586 
Paullinia T 315; glomerulosa, 

317; verecund 2,516 
Peanuts, pathogenicity of Thielaviopsis 

cola 561 
F. W., riere ^ Serophulari- 

eae Ed by, 
Peperomia albescens, 09, antoni var. 

reducta, 299, f. fertilior, 299, f. lutea, 

is, 
ova-helvetiae 304; ri st 

304 ; sarcodes, 304; Simulatio, 305; 
tenebraegaudens, 305; Woodsonii, 
305 
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Pericaulon, 136; cordatum, "o е 
phyllum, 142; perfoliatum, 1 
€ Allenii, 307; 7 

; no ae-helvetiae, 307; Pana- 
ж. (see. ts), IM pergranulatum, 

Woodsonii, 308 
Physiologie specialization in Thielavi- 

opsis cola 
Mni nardi mg и. 
Piper affectans, 287; а 

‚ 287; 8 oni, 287; ь 
287; amphibium, 288; arctilimbum, 
288, var. leni, 288; barbirostre, 
288; bisac a, 289; casitense 
289; cerro-puntoense, 289; colon- 
insulae, 290; con ‚ 290 E 
molense, 290; Di = уаг 

eanae, 290; esc — rube 
291; fluvii- initii, 291; frijolesanum 

8 
cocleanum, 292, var. latum, 292; 
Gigas, 292 — 292, var. pens 
292, var. 'coclea 292 umori- 
gaudens, 293; исін 2033 kon- 
kintoense, 293 | 

|; paso. so-anchoense, — ч 
р 

var. remediosense, 297, 
var. tabogense, 297; seducentifolium, 
297; tabernillanum, 298, var. an- 
conense, 298; tardans, 998; tubereu- 
latum var. Alleni, 298; varium, 299; 

Pipera ceae, Pa namanian, 287 
Сера nepalensis, 208 

ua, 85 

еж Alieni, 275, 358; calyp- 
276, 358; cobraeformis, 9 

оп е 

› 

56; Rowleei, 276; simulans, 281, 
858 

Роа апппа, 266 
Podalyria, 136; alba, 167, 172; austra- 

lis, 200; bracte ata, 55; mollis, 248; 
perfoliata, 141; tim ctoria, 183; uni 

Polypodium Kunzeanum, 2663 =, 
266 

[Vor. 27 

ANNALS OF THE MISSOURI BOTANICAL GARDEN 

Ponthieva maculata, 272; racemosa, 272 
Poroxylon S pitting in tra- 

cheids of, 
Potato 1 agar, growth of Thie- 
е — basieola on, 566, 569, 581, 

"rc an Alleni, Ls almiran- 
tensis, 506; Baileyorum, 306, var. 
paucispica, 306; — н 306, 

. grandis, 307 
8 stachyodes „272 
Pressures, An atte empt to record inter- 

nal tec fent 265 
ia Prestonia Allenii, 332; remediorum, 

332; speciosa, 332 
Pri nica, pathogenicity of 

Thielaviopsis чане = 565, 

А а, 
Pseudorhi T himantoclada, 323 
Pseudostroma, defini 
Psittacanthus 

309; lateriflorus, 309; кор ать j 
310; chiedeanus, 310 

Psychotria Allenii, 342 
e ee was On elar anatomy 

with particular reference to 
ood, 5 

; Coryli, 27; жч 
;m Sai 44; US 

ec brem aceae, notes on the 

Q 
Quercus macrocarpa, internal pressure 

of, 367; rubra, internal pressure of, 
369 

R 

m perfoliata, 141; 
wolfia purpurascens 

Rawlings, alph Edm oy y^ ations 
eultural and pathogenic — 

of “Thilaviopsis basicola (Be 
Br.) Ferraris, 56 

~~ structure E — xylem of 
pteridospermous woods, 70 
8 — p 

p^ ride 208 

E Алино speeies 
sis, 245 

асеае, Pa 
Rhamnus capreaefolia, 318 
— Arberi, pitting in tra- 

cheid ; 418 
Rhipidopteris Standleyi, 266 
Rhynia, of, 
Ripasia, 125 136; cerulea, 201 
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pue олио т 
Ros 
PE Pan 9 34, 345 
Rutaceae, Panamanian, 

Salvia: Audibertia, Supplementary 
notes 

Salvia, 259; albopileata, 337; apiana, 
260; x mellifera, 261, x Munzii, 261; 

; 9, : А 

0, 262; Clevelandii, 260; 
la, 260; X cA 261; Mun 1711, 

; x apiana agneriana, 337 
indaceae, Iu 315 

t ert Е. Woodson 
and. оре toward а Flora 

of Pan nama. IV. Miscellaneous col- 
lections, chiefly by Paul H. Allen, 
265 

Schizopodium, 90 
Schomb urgkia. Lueddeman, 
Schultesia brachyptera, 331; Peckiana, 

331 
Scolobus, 24 
crophulariaceae, Panamanian, 338 

Selaginella кета ва, 
po cissi P oi. 
Sigmatostalix хи 284, Г 

costaricensis, 285; guatemalensis, 285; 
hymenantha, 286; racemifera, 285, 

Siphocampylus coccineus, 353; macro- 
phyllus, 352; radicans, 353; roseus, 

Sloanea microcephala, 318;  platy- 
phylla, 318 

Smilaeina Gigas, 270; paniculata, 270 
Smith, A. C., Panamanian plants deter- 
=й by: Araliaceae, 324; Ericaceae, 
a 

Smith, L. B., Panamanian Bromeliaceae 
1 by, 

Solanaceae, Panamanian, 336 
Solandra brachycalyx, 
Solanum chiriquinum 
RE enehylozum, 337; 

337 
, 336; Edwardsii, 

grossularia, 

"e 136; alba, 167; ыы, 200; 
еде Мы, 200; lanceo olata, 14 per- 
foliata, 141; " tinctoria, 183; villosa, 
1 

Souroubea exauriculata, 320; triandra, 
320; venosa, 32 

Spathiphyllum floribundum, 267; Fried- 
nen 267 ; . 267; phrynii- 
foliu 267; tekianum, 267 

Sphacraies 29, aN 
Sphenopteris Baumleri, 

hausi, a taitiana, 62 
61; Hoening- 

605 

pcc Ue 71, 90; eupunetata, 63, 72, 
angen ntial section through second- 

E; ra Panama plants deter- 
ned by: Araceae, 267; 

tifera e, 321; Malvaceae, 319; Meni- 
sp rmaceae, 31 d Myrtaceae, 323; 
AER 5а Sa ы О. ае, 3 75 

ceae е, 346 
Stelar anatomy of the оре, 

with particular reference to the sec 
ondary wood, 

Stelis шы 272; Storkii ‚ 273 
Stenomyelon tuedianum, 855 Ee 

nal seetion through primary wood, 
118; е іп har gracheids of, 11 8 

Stigm annular 
Stillingia pupils ded 314; zelayensis, 

3 
Stroma, definition = term, 9, 28 
Substroma, definition of, 
Supplementary 8 on Salvia: Audi- 

berti 
utelifiia а 76, 85; ие г 
section through secondary wood, 
transverse section of secondary akg 
8. 

Swallen, J. R., Panamanian Gramineae 
determined by, 2 66 

Symbiosis in the lichens, 1 
ы Pittieri, 269 

T 

W qr dq amygdaloides, 
pendula, 331 

Telangium affine, 71 
pb qoe effect of, on Rl tree- 

runk pressures, 366; uence of, on 
pe of Thielaviopsis basicola, 

332; 

РД 

Tetrastichia, 71, 90; bupatides, 71, 72, 

Thecophyllum Wir tine 269 
i er anian, 329 
Thermia, 246; ede rdi 249 
Therm повар, use of, 366 
Thermopsis, A revision of = North 

velut 256; 
dao io А 251 7 

roliniana, 

var. 5 ta, 257, и venosa, 257; 
racil ar. velutina, 25 ugeri, 

248; ales ысу; 950, var. ' velutina, 
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256; mollis, 208, pak N 253; 
montana subsp. a, 254; ovata, 
254; sr sie 252; 8 252 

ia, 249, var. an 
250, var. arenosa, 251; robusta, 255; 
stricta, 253; subglabra, 257; velutina, 
256; venosa, 257; zylorrhiaa, 254 

Thielaviopsis basicola, Observations on 
the cultural and pathogenic habits of, 
561: chlamydospores, 579, 583, 585, 
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