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FOREWORD

In looking back over the nearly three decades of work that have led to this
treatment, I believe its genesis lay with my fascination for the Cassiinae found
on the roadside banks and in the dooryards of Georgetown, Guyana..In 1952,
while a Fulbright teacher at Queen’s College, I began making herbarium collec-
tions of local plants, partly for classroom use but mostly for my own edification,
and in that way encountered some of the several species of Cassia, Senna and
Chamaecrista indigenous and introduced along the alluvial coastal plain.

After moving the next year to Timehri Airport (then Atkinson Field), some 25
miles southward, I found that the lofty riverine forest along the Demerara River
and the nearby depauperate muri bush and scrubby dakama forest, both on white
sand upland, displayed distinctive floras, each with its own complement of Cas-
siinae. In time, airplane and jeep trips were made further afield to such places as
Orealla, Kaieteur Falls and Mount Roraima, and to several localities in the Ru-
pununi savannas and the Pakaraima range. Many of these forays were made solo
or with students but on some I enjoyed the company of the late Dennis Fanshawe,
then conservator of forests, whose help and encouragement meant much to me,
particularly in defining a significant taxonomic project for my postgraduate pur-
suit.

In 1954, after many discussions with Fanshawe and a visit to see Dr. B. L.
Turner at the University of Texas, I undertook intensive field study and collecting
of Cassia sens. lat., as we then regarded it, and not long afterward decided to
concentrate especially on the well defined subsection Xerocalyx. After acquiring
a copy of Bentham’s 1871 revision of Cassia from Sir Edward Salisbury, director
of the Royal Botanic Gardens at Kew, I made an exploratory trip to the rural
university at Vicosa, in the Brazilian state of Minas Gerais, where, thanks to the
generous prior assistance of Dr. Lyman Smith of the Smithsonian, contact was
made with botanists Chotaro Shimoya and Moacyr Maestri. With university and
state collaboration, Maestri and I made a memorable preliminary three-week jeep
trip through central and western Minas, southern Goids and the new Federal
District. I returned elated, not only over having seen and collected so much
Xerocalyx but at having confirmed Bentham’s description of the rocky ridges of
central Brazil as a veritable garden of Cassia. In addition to making extensive
field notes, hundreds of herbarium specimens and numerous seed sets, special
collections of flower buds and root tips were preserved for prompt chromosome
number determination (many by Turner in Texas). A few years later, while at the
University of Texas for doctoral work, I made numerous Cassia-collecting trips
in the American Southwest and Mexico and a seven-month return expedition to
central Brazil to continue work on Xerocalyx, which culminated in a dissertation.

In 1960, at Dr. Bassett Maguire’s invitation, I began work at The New York
Botanical Garden, initially as the leader of the series of the Garden‘s NSF-sup-
ported botanical expeditions to Amazonian Brazil and the Guianas and later as
The New York Botanical Garden principal in a collaborative exploration program
focused on the Planalto do Brasil and headquartered at the co-sponsoring insti-
tution, the Universidade de Brasilia. During this very productive period, from
1964 to 1972, which included a year’s residence in Brasilia and benefitted greatly
from the early assistance of Dr. Joao Murga Pires, numerous months-long mo-



torized forays were made to diverse localities in this vast savanna region, from
central Goias to southern Minas and from central Bahia to eastern Mato Grosso.
While making many thousands of survey collections, I arranged itineraries and
schedules according to what was known of the distribution and behavior of local
Cassiinae. In collaboration with Dr. David Rogers, a taximetric study of section
Apoucouita was completed in 1967—one of the first computer assisted taxonomic
studies to be published.

After I was appointed the Garden’s executive director in 1971, it became dif-
ficult to carry out regular field work and to advance the derivative research. Not
only was the next planalto expedition turned over to Dr. William Anderson but
I was dismayed to find so little time to continue work on sections Absus and
Chamaecrista.

In 1973, Rupert Barneby came to the rescue as collaborator, not only in the
present work but in several related projects as well. Without his enthusiastic
participation, superb taxonomic judgment and single-minded drive to see projects
through to completion, most would have foundered or lain uncompleted. Al-
though the taxonomic decisions made throughout this collaboration reflect much
discussion and eventual concensus between us, the keys, descriptions and notes
are mostly in his words, reflecting his mastery of the genera, his elucidation of
much new information and, in large part, his synthesis of relevant data. In ad-
dition to his devoting untold hours to the detailed study of thousands of speci-
mens, many of them borrowed, Dr. Barneby spent several weeks in the field in
the Planalto and undertook numerous study visits to American and European
herbaria.

The fifty-four figures that embellish these volumes are the work of Mrs.
Anneta Duveen (fig. 18), Mr. William S. Moye III (figs. 47, 50-53) and Ms.
Barbara Angell. The five contributed by Mr. Moye were drawn from life and
are reproduced here from an earlier paper (Irwin & Barneby, 1976a). Ms.
Angell’s forty-eight figures bear witness to her mastery of technique, her appre-
ciation of fine morphological detail, and her gift for restoring life to herbarium
specimens.

We both thank the Garden, the National Science Foundation, all participating
institutions in the countries visited and the scores of taxonomists and other col-
laborators who have assisted us in pursuing this extended project, whether in the
field, the herbarium, the laboratory, the office, at meetings, aboard airplanes,
around campfires, over coffee—the catalog is too extensive to detail. I do want
to single out three people, however, without whose intelligent, willing, and faith-
ful field service year after year in Amazonia and later in the Planalto the raw
material for this research would never have been so intensive. Sidney Geraldo
Fonseca, Raimundo Reis dos Santos and the late Raimundo Sousa are our unsung
Brazilian heroes who, in ways not evident to the reader, deserve as much credit
as those who helped us in their varied professional capacities.

Research in field and herbarium culminating in this volume was supported by
National Science Foundation grants GB 2293, GB 6458, BMS 74-19289. BMS 76-
24079 and DEB 78-18365 to The New York Botanical Garden.

H. S. Irwin
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THE AMERICAN CASSIINAE
A Synoptical Revision
of Leguminosae tribe Cassieae subtribe Cassiinae in the New World

HowARD S. IRWIN! AND RUPERT C. BARNEBY?2

INTRODUCTION

The subtribe Cassiinae is the largest of five which form the tribe Cassieae of
the Leguminosae Caesalpinioideae or of the family Caesalpiniaceae. A definition
of the tribe and its component subtribes has been published elsewhere (Irwin &
Barneby in Polhill & Raven, 1981, pp. 97-106), but for purposes of orientation
it is appropriate to reproduce here a short description of the Cassieae and a key
to its subtribes. Immediately following these will be found a diagnostic description
of the subtribe that is the subject of this monograph and a key to its three genera.

LEGUMINOSAE tribus CASSIEAE Bronn emend. Irwin & Barneby

Leguminosae tribus Cassieae Bronn, De formis pl. legum. 130. 1822, ex parte, quoad genus
typicum Cassiam L.

Leguminosae tribus Cassieae subtribus Irregulares Bronn, 1822, l.c., ex parte, quoad genus
Cassiam L., caeteris exclusis.

Trees, shrubs, bush-ropes and herbs; leaves paripinnate, imparipinnate (ex-
ceptionally bipinnate), 1-foliolate, phyllodal or 0, sometimes bearing nectariferous
glands on leafstalks or axes of inflorescence, the Ifts either opposite or alternate;
stipules lateral, rarely 0; inflorescence racemose or paniculate, the fls regular,
zygomorphic, or without axis of symmetry, either hermaphrodite, polygamous or
dioecious; bracteoles 0-2; hypanthium cupular, solid, or 0; sepals (3-)4-5(=6),
free beyond hypanthium rim, imbricate or rarely subvalvate; intrastaminal disc
sometimes (Ceratoniinae, some Dialiinae) present; petals 0-5; stamens variable
in number, some often reduced to staminodes; anthers either basi- or dorsifixed,
dehiscent by lateral or more often by (sub)terminal slits or pores; pollen 3- or
rarely 4-colporate, exceptionally 2-porate; pods highly diverse in form, texture,
dehiscence and dispersal; seedlings commonly epigeous; x = 6, 7, 8, 10, 11, 12,
13, 14.

Key to the Subtribes of tribe Cassiecae

I. Inflorescence cymose-paniculate; pod (with rare exceptions) either drupaceous or samaroid-
disciform, when thin-textured commonly winged along one or both sutures, in any case

! Vice-Chancellor for Resource Development, University Center, Long Island University, Green-

vale, New York 11548.
2 Curator, The New York Botanical Garden, Bronx, New York 10458.
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1-few-seeded, only exceptionally and tardily dehiscent; lvs imparipinnate or reduce_d toa

terminal Ift. subtrib. Dialiinae.
1. Inflorescence spirally racemose or, if paniculate, composed of racemose elements, 0cca-

sionally reduced to 1-2 fls but these in no sense cymose, in Australian Labicheinae some-

times distichously racemose; fruit commonly a conventional pod, but this either dehiscent

or not, usually several-seeded and always so if winged along the sutures, never dmpacequs;

lvs either paripinnate (in some Cassiinae 2-foliolate) or imparipinnate (in some Labicheinae

reduced to a terminal Ift. .

2. Fls hermaphrodite, petaliferous, lacking hypogynous disc; anthers mostly basifixed,
usually dehiscent (by pore or slit) at apex only, but some in subtribe Cassiinae at once
dorsifixed and basally dehiscent. ]

3. Pedicels jointed above the bracteoles; 2 exterior sepals larger than other perianth

parts and aligned on the vertical axis of the fl, the 2 interior sepals petaloid, 1 or both

2-lobate; petals gland-fimbriate, the abaxial pair minute; androecium of 4-5 stamens

united by their margins into a forwardly incurved synandrium. -
subtrib. Duparquetiinae.
3. Pedicels not jointed; perianth and androecium otherwise.

4. Lvs paripinnate (2-foliolate); phyllotaxy mostly spiral, distichous only in some
Chamaecrista (sects. Chamaecrista and Apoucouita), but the androecium then
5-10-merous; funicle of seed either filiform or deltately dilated, but aril 0.

subtrib. Cassiinae.

4. Lvs imparipinnate or 1-foliolate (the 1 Ift then terminal); phyllotaxy distichous;
androecium functionally 2-3-merous; seed-funicle dilated into a cup-shaped aril.

subtrib. Labicheinae.

2. Fls polygamo-dioecious, apetalous, with a fleshy hypogynous disc wider than the calyx;
lvs paripinnate (bipinnate), the Ifts prevailingly opposite; anthers dorsifixed subversatile,
dehiscent their whole length; pod compressed, indehiscent. subtrib. Ceratoniinae.

CASSIEAE subtrib. CASSIINAE Irwin & Barneby

Cassieae subtrib. Cassiinae Irwin & Barneby in Polhill & Raven, Advances in
Legume Systematics 1: 104. 1981.—Genus typicum: Cassia L. emend.
Gaertn.

Lvs paripinnate (2-foliolate) or (in Australia) sometimes phyllodal or (in S.
America) 0; Ifts opposite; inflorescence basically racemose, the anthotaxy spiral,
the racemes sometimes paniculate or corymbosely clustered, rarely cauliflorous,
or reduced to 1-2 fls; pedicels articulate only with the hypanthium, not below it;
bracteoles 0-2; fls hermaphrodite; receptacle flat or shallowly concave, if deeper
in-filled with solid tissue; sepals 5 imbricate; petals 5, the vexillar one almost
always interior in bud; hypogynous disc 0; stamens (2-)4-10, when 10 either all
fertile or 3 adaxial commonly staminodal, the anthers most commonly basifixed
and dehiscent by (sub)terminal pores or short slits, in genus Cassia subversatile
and some basally dehiscent; pod terete, variably angulate, or laterally com-
pressed, (1-)2-many-seeded, the valves variable in texture, sometimes winged
either along or between the sutures, either dehiscent or indehiscent, when dehis-
cent separating along the ventral or along both sutures, sometimes then elastically
coiling; funicle either filiform or dilated, but not arilliform.

Key to the Genera of subtrib. Cassiinae

1. Filaments of 3 abaxial antesepalous stamens sigmoidally curved (below middle outward
from the fi’s vertical axis, thence inward) and many times longer than their anther, this
dorsifixed subversatile and introrsely dehiscent by slits, the filaments of 2 abaxial antepet-
alous and of the remaining 5 adaxial stamens straight and shorter, their anthers dehiscent
mostly by basal pores; pedicels 2-bracteolate at or shortly above base; pod elongate, cylin-
dric or variously compressed, indehiscent, pulpy or pithy within; seeds 1- or 2-seriate, their
funicle filiform; seed-coat smooth, exareolate; no extrafloral nectaries; trees or early ar-
borescent shrubs; all continents, obligately tropical. Cassia (p. 4).
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1. Filaments of all stamens straight or simply incurved and either shorter than or not over
twice as long as their anther, if 3 abaxial ones longer than the rest these 2 antepetalous with
1 antesepalous between them, and the anthers in any case terminally dehiscent by slit or
pore; pedicels either bracteolate or ebracteolate, but if bracteoles present these (with ex-
tremely rare exceptions) inserted above or near middle of pedicel and the pod then elastically
dehiscent; pod various, but if resembling that of Cassia the pedicels ebracteolate; funicle
and seed variable; extrafloral nectaries common but not universal.

2. Bracteoles 0; pod either indehiscent or inertly dehiscent through 1 or both sutures, if
through one only then follicular, if through both then the valves tardily separating but
not coiling, or (infrequently) the valves breaking up into 1-seeded joints; androecium
commonly zygomorphic, the stamens tending to dwindle from abaxial to adaxial side of
the fl, the 3 adaxial members commonly staminodal, but sometimes all 10 subequal
fertile; anther-thecae naked along the sutures; extrafloral nectaries (when present)
mounded, claviform or phalloid, secreting nectar from a convex surface; funicle filiform;
seed-coat either smooth or minutely rugulose but not pitted, often charged on each face
(or on margin) with a closed areole; trees, woody vines, shrubs, herbs; all continents
and Oceania, a few extratropical. Senna (p. 64).

2. Bracteoles 2; pod elastically dehiscent, the valves coiling; androecium (suberratically)
actinomorphic, the 2 cycles of stamens bearing anthers of different lengths but never
zygomorphically dwindling from abaxial to adaxial side of fl; anther-thecae ciliolate along
the sutures; extrafloral nectaries, when present, dish- or cup-shaped, rarely flat, secreting
nectar from a concave (flat) surface; funicle deltately dilated; seed-coat either smooth or
pitted, but exareolate; all continents and Oceania, but primarily American, one section
(Chamaecrista) highly differentiated also in Africa, less so in Asia, Australia and the
Pacific, a few extratropcal in both Old and New World. Chamaecrista (p. 636).
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CASSIA [Tournefort] Linnaeus

Cassia [Tournefort] Linnaeus, Sp. Pl. 376. 1753 & Gen. Pl ed. 5, 178. 1754,
minore ex parte, androecio descripto et syn. Senna Tournef. exclu-
sis.—Sp. lectotypica (Gaertner, Fruct. sem. pl. 2: 313, t. 147, fig. 1.
1791, by implication; Britton & Brown, Ill. F1. N. U.S. and Brit. Poss.
ed. 2, 2: 335. 1913; accepted in Index Nom. Genericorum): C. ﬁs.tula
Linnaeus, a choice inappropriate because the androecium described
in the protologue (Gen. Pl. ed. 5, l.c.) is that of Senna, not that of
Cassia sens. restr., but a happy one insofar as it preserves the name
Cassia in its historical pre-Linnaean sense.—Cassiana Rafinesque,
‘““Amer. Mon. Mag. Crit. Rev. 2: 266. 1818°’ fide Merrill, Index Rafin.
143. 1949, a superfluous substitute for Cassia Linnaeus.

Cathartocarpus Persoon, Syn. Pl. 1: 459. 1805.—Lectogeneritypus: C. fistula (Linnaeus) Persoon
= (assia fistula Linnaeus.

Bactyrilobium Willdenow, Enum. hort. berol. 439. 1809.—Generitypus: B. fistula (Linnaeus)
Willdenow = Cassia fistula Linnaeus.

Cassia sect. Fistula DeCandolle ex Colladon, Hist. Cass. 83. 1816, nom. superfluum.—Sp. typica:
C. fistula Linnaeus.—Cassia subgen. Fistula (DeCandolle) Bentham in Martius, Fl. Bras. 15
(2): 83, in Conspectu definitum, 92. 1870, nom. superfluum.

Cassia sensu Link, Handbuch 2: 138. 1831; Roxburgh, Fl. Ind. ed. Carey 2: 332. 1832; Britton
& Rose, 1930, p. 229; Britton & Killip, 1936, p. 169.

Cassia subgen. vel sect. Fistula sensu Bentham, 1871, pp. 513-518. Cassia subgen. Cassia sensu
De Wit, 1955, pp. 202-228.

Cassia sensu Irwin & Barneby in Polhill & Raven, 1981, p. 105.

Hypanthium solid, turbinate or slenderly vase-shaped, sometimes obscure ex-
ternally, that of unfertilized fls disjointing from pedicel; calyx 5-merous, the sepals
little graduated obtuse, reflexed at anthesis, deciduous; corolla zygomorphic, the
petals commonly yellow or pink, less often red, white or heterochrome, the vex-
illum then of different color from the rest; petals obovate or elliptic-oblong,
clawed or subsessile, subhomomorphic or the vexillum differentiated by crenulate
margin, or by callosities at base of blade, or by laterally appendaged claw. An-
droecium (Fig. 1) zygomorphic 10-merous, the stamens irregularly accrescent
toward abaxial side of fl, 2-cyclic: antesepalous (lower) cycle consisting of a) 3
long abaxial members, their filament sigmoidally bent proximally and incurved
distally, often dilated (ribbonlike) or abruptly nodulose in the outer curve, their
anther dorsifixed ascending, dehiscent ventrally above middle by vertical slits
(absent in C. roxburghii, gaping in C. grandis) and by basal pores, and b) 2
adaxial much shorter, erect but apically recurved or coiled and the anther small,
sterile or nearly so; antepetalous cycle consisting of a) 2 unequal pairs of stamens
arising between and on either side of the 3 long sigmoid ones, their filament
straight erect or gently bent forward, sometimes carnosulous-incrassate, their
dorsifixed anther either ascending, or horizontal, or resupinate, the thecae de-
hiscent by basal pore; and b) 1 antevexillar stamen, much smaller and sterile.
Ovary stipitate, linear incurved, 1-locular multiovulate, the poorly differentiated
style terminating in a minute ciliolate stigmatic cavity looking in- and upward.
Pod (Fig. 2) pendulous, shortly stipitate, linear in profile, terete or laterally sub-
compressed, the sutural ribs either slender immersed or thickened and externally
raised as simple or double keels; valves woody, stiffly chartaceous or crusta-
ceous, consisting of a thin epidermal layer transversely fissured when dry and
a + woody endocarp, this (except in C. hintoni) produced internally between
ovules to form adventitious septa traversing usually the whole cavity, but in few
spp. across only = half the cavity, which is then divided into 2 shallowly inter-
digitating files of locules; seed-locules packed with either a) a sweet or bitter,
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leptophylla

moschata

CASSIA

Fig. 1. Androecia of genus Cassia (to scale, as shown): C. leptophylla Vog. (Hatschbach 25921);
C. grandis Linn. f. (Irwin 5034); C. moschata H.B.K. (Pittier 11477). ’
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commonly malodorous, gelatinous pulp drying to a brittle blackish pitch free from
the seed, or b) a fibrous-suberous coin-shaped envelope ultimately detached from
the valves but enveloping the seed; seed-funicle filiform; aril 0; seeds obovoid-
ellipsoid biconvex, in all but C. hintoni lying transverse, broadside to the septa,
obcompressed, the punctiform hilum near base on one broad face, in C. hintoni
basipetal, broadside to the valves, laterally compressed, the hilum sub-basal on
one rim, the testa in all smooth lustrous exareolate; endosperm copious; coty-
ledons irregularly corrugated, epigeal in germination.—Trees, some precociously
flowering as shrubs, some reaching large size. Phyllotaxy either spiral or disti-
chous. Pubescence of simple and sometimes partly of minute thickened discolored
trichomes. Stipules either simple or 2-lobed, usually caducous. Lvs paripinnate,
the pulvinulate Ifts either small and numerous (*10-25 pairs) or few and larger.
Inflorescence racemose, basically determinate, terminal to either hornotinous
leafy branchlets or to greatly shortened leafless branchlets arising (singly or gem-
inate) from annotinous branches below current foliage, the latter appearing to be
simple cauliflorous racemes. Pedicels laterally compressed, subtended by a bract
and furnished at or shortly above base on either side by a similar but smaller
bractlet, these all either caducous or persistent into anthesis. x = 12, 14.

We here formally adopt the restricted definition of genus Cassia that we pro-
posed at the Legume Conference at Kew in 1978 (Irwin & Barneby, 1981, p. 105).
The true cassias differ from the sennas, which formed the major element of the
Linnaean genus Cassia and subsequently came to dominate botanists’ concept
of that genus, in the basically determinate (not lateral axillary) inflorescence,
bibracteolate pedicels and characteristic androecium. The androecia of Cassia
and Senna are superficially similar in their bilateral symmetry and in the inequal-
ity of their members, which dwindle from front to back of the flower, but the
organization of the stamens is different. In Cassia sens. str. the three long abaxial
stamens are antesepalous, members of the lower whorl of five; in Senna the two
longest are antepetalous, members of the upper whorl. In Cassia the four stamens
of medium length belong to the antepetalous whorl, two of them standing erect
from between the long sigmoid ones, whereas in Senna the four median ones
stand together in pairs, one of each pair antepetalous and one antesepalous. The
dorsally attached, versatile anthers of Cassia, which dehisce both ventrally by
distal slit and basally by a pore, are grossly different from the basifixed anthers
of Senna, which dehisce only terminally. These differences between Cassia and
Senna are definitive and constant, forming a morphological discontinuity uni-
formly encountered on all continents. As a syndrome they equal or surpass any
generic criterion widely accepted in the taxonomy of Leguminosae.

Cassia differs from Senna in the fruit also, but here and in the seeds the
difference is not absolute. The pod of Cassia is indehiscent and with one excep-
tion (C. hintoni) multicellular by stiff adventitious septa between the seeds, which
lie horizontal to the long axis of the pod and are obcompressed, with hilum at
foot of one broad face. The pod of Senna commonly dehisces along one or both
sutures, but the orientation and compression of the seeds is variable. In Cassia
hintoni the interseminal septa are poorly developed and the seed is at once
obliquely basipetal and laterally compressed, with hilum near base of one rim like

—

Fig. 2. Pods of genus Cassia (all x%5): C. grandis Linn. f. (W. D. Stevens 6157); C. leiandra
Benth. (M. Silva 757); C. fistula Linn. (S. Stein 1); C. javanica var. indochinensis Gagnep. (S. Stein
8).
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that of some sennas; and in several members of Senna ser. Coluteoideae the pod
is at once indehiscent and multilocular like that of Cassia. The long woody pipe-
like pod of Senna spectabilis superficially resembles that of some true cassias,
but when ripe it splits open along the ventral suture and it arises.from a flower
wholly unlike that of any Cassia in its androecium and asymmetric corolla, fea-
tures that remain in close harmony with related sennas characterized by pla}nq-
compressed pods. Cassia lacks petiolar glands, but while the gland .ch.ara}cterl.stlc
of the majority of sennas is absent in some series of the genus 1t 18 1nfa111bly
present wherever the pod approaches that of Cassia in form or other attr1bute§.
An internally pulpy pod, common but not ubiquitous in Cassia, occurs also in
some sennas (e.g. S. pendula, S. bacillaris); it is a specialization doubtless related
to seed dispersal which we suppose to have developed independently in the two
genera, as it has in some neotropical acacias. By itself, therefore, the pod does
not provide a sure means of separating Cassia from Senna, although the few
exceptions are not genuine obstacles but merely distractions due to convergent
evolution. The fallibility of the pod deserves emphasis, nonetheless, because of
its influence on the historical taxonomy of Cassiinae.

Cassia and Senna became first known to European botanists through the pods
of C. fistula and of S. italica and S. alexandrina, articles of herbal medicine
imported from the Orient by way of Egypt and Asia Minor. The fistular woody
multilocular pulp-laden pod of Cassia appeared (and really is) fundamentally
distinct from the bifacial papery unilocular dry pod of Senna, and it was in these
terms that Tournefort (Inst. Rei Herb. 618, t. 390, 392. 1700) defined the genera.
And it was to Tournefort’s durably influential work that the origin of confusion
between Cassia and Senna can be traced. While Tournefort illustrated Cassia by
pods of C. fistula and C. grandis and by a flower probably of the latter, he also
listed as species of Cassia seven American sennas, mostly known to him only
from antecedent accounts by Piso and Plumier. All of these were deliberately
absorbed by Linnaeus (1753, 1754, 11. cc.), along with several sennas discovered
after 1700 and the five then-known species of Chamaecrista, into the heteroge-
neous genus that survived into modern times. In this historically momentous
decision Linnaeus adapted, in the high-handed manner that shocked many con-
temporary botanists, a familiar name to an unfamiliar usage. For the genus Cassia
described in the fifth edition of Genera Plantarum is no longer Cassia of the
ancients but explicitly Senna. The carefully described androecium, which is pro-
foundly at odds with that of the genuine cassias or of the chamaecristas attributed
to Cassia in Species Plantarum, is that of Senna as observed alive in the con-
servatories at Hartekamp and Upsala; for the androecium of Cassia sens. str.,
a genus of tropical trees that had not yet been brought to flower in cultivation,
was evidently unknown to him. The world monographs of Cassia by DeCandolle
in Colladon (1816), Vogel (1837, incorporating a wealth of Brazilian sennas dis-
covered by Sellow) and Bentham (1871), while attaining progressively sophisti-
cated understanding of relationships between natural groups of Cassiinae, reaf-
firmed the generic concept of Linnaeus, and stifled the voices of protest.

In fact the intratribal generic limits, as we understand them today, had been
worked out intuitively as early as 1739 by Jacob Breyne (Prod. fasc. rar. pl.
secund. 50), who first described the genera Chamaecrista and Chamaecassia,
the latter equivalent to Senna P. Mill. Later on, piecemeal partitions of Linnaean
Cassia were attempted by Persoon and Willdenow, who abstracted from it the
true cassias as Cathartocarpus (1805) and Bactyrilobium (1809) respectively, and
also by Link (1831) and Roxburgh (1832), who contradictorily expelled the sennas
and chamaecristas and reserved a purified Cassia for the immediate kindred of



1982] CASSIINAE—CASSIA 9

C. fistula. When Britton and colleagues, in 1930-1936, revived Cassia sensu Link
and Roxburgh, its just claim to generic status was devaluated by association with
the false claims of a horde of ill-considered segregates from Senna. Nevertheless,
Bentham’s often quoted remark (1871, p. 503) to the effect that *‘no tolerably fair
botanist’’ had ever mistaken a cassia for anything else is true only provided that
the concept of a subtribe Cassiinae be substituted for a comprehensive genus
Cassia.

In his work on Caesalpiniaceae and Mimosaceae the generic criteria empha-
sized by Britton were primarily carpological and his taxonomy became as a con-
sequence highly formalized, like that of Rydberg in the papilionate legumes. While
the elastically dehiscent pod of Chamaecrista effectively and consistently, even
by itself, separates that great genus from Cassia and Senna collectively, there is
no one single feature of the pods of these two genera that will consistently sep-
arate one from the other. The terete indehiscent pulpy pod of Senna bicapsularis
is morphologically very close to that of some genuine Cassiae, even in its biseriate
seeds, and the chain of character states that has been found to lead from an
idealized plano-compressed dehiscent pod in Senna to a terete indehiscent one
in Cassia sens. restr. has made the case for the latter fatally vulnerable and given
decisive support to Bentham’s inclusive concept. Our definition of Cassia is,
however, no longer based ‘'on particulars of the fruit, but on an infallible syndrome
of characters expressed in form of inflorescence, bracteoles and floral morphology
that rigorously defines a genus much further removed from any one set of Sennae
than any one group of these is from another.

In his masterly discussion of Cassia sect. Fistula, Bentham (1871, p. 507) found
insuperable difficulty in arranging the species into subsidiary groups, owing to
lack of correlation between spatial dispersal and phenetic characters, particularly
size and number of leaflets, persistence of floral bracts, details of staminal and
carpological structure, and substance (pithy or pulpy) enveloping the seeds. With
the advantages of more complete materials and knowledge of several species
discovered since 1871, we find on the contrary that it is possible to distinguish
between the capricious effects of parallel or convergent evolution and clues to
presumed genetic relationships that are confirmed by patterns of distribution on
a continental scale. We have accordingly arranged the American cassias and
those exotic ones of which we have detailed knowledge into named series, our
purpose being to bring out relative degrees of relationship between groups and
stress the isolation within the genus of several unique species. Following a key
to these series, which encapsulates our basic classification of Cassia, will be
found (p. 10) a practical key to species native and commonly cultivated in the
Americas which is adapted for use both with flowering and fruiting specimens.

Key to Series of genus Cassia

1. Cavity of pod divided by transverse septa into one rank, or into 2 parallel ranks, of 1-seeded
locules: seeds transverse and broadside to the septa, obcompressed, their hilum situated
near base of one broad face.

2. Seeds stacked in one vertical column within the pod, the intervening septa traversing
the whole cavity.
3. Both sutures of the pod thickened and externally prominent and each consisting of
2 ribs, the pod consequently bluntly compressed-quadrangular. Bracts persistent into
anthesis; anthers of 4 fertile antepetalous stamens erect; spp. 3 of S. America (Am-
azon Basin and the Guianas to s.-e. Brazil). Petals yellow. ser. Tetrapleurae (p. 36).
3. Sutures of pod either thickened or not, if prominent the semiferous one 2-ribbed and
the opposed one 1-ribbed.
4. Pod massively woody 3.5-5 cm diam, coarsely 3-ribbed by the sutures and the
valves coarsely transverse-venose; anthers of 3 long abaxial stamens pilose and
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widely gaping in dehiscence; anthers of 4 fertile antepetalous stgmens r?SUpinate;
1 sp. of tropical N. and S. America. Petals white-pink, the vexillum with callous

' yellow eye-spot; bracts early caducous.

ser. Grandes (p. 28).

4. Pod less than 3 cm diam, less woody, neither ribbed nor veiny as the preccdlng;
anthers of long abaxial stamens either glabrous or dorsally pilosulous but their
distal slits (absent in C. roxburghii) scarcely or not gaping in dehiscence.

5. Each seed enveloped in a disc of dry suberous tissue that becomes dgtached
from inner walls of the locule; bracts persistent into anthesis; spp. 4+ (in need
of revision) of India, Indochina, Malesia and tropical Australia, some planted
throughout the tropics. Petals pink-carmine, concolorous.

ser. Obolospermae (p. 46).

Each seed enveloped in gelatinous pulp drying to an amorphous usually black
brittle pitch, not coherent into a distinct disc; bracts early caducous.
6. Anthers of 4 fertile antepetalous stamens perched subhorizontally on tip of
their filament. spp. 8, primarily of Africa, 1 of Madagascar, 1 (C. fistula)
native of tropical Asia but widespread elsewhere in cultivation and sub-
spontaneous. Petals yellow, rarely white. ser. Cassia (p. 13).
6. Anthers of 4 fertile antepetalous stamens (in rare Amazonian C. rubriflora
only one pair of them) resupinate, the structurally proximal tails turned
upward and their filaments usually carnosulous; Neotropical, unless culti-
vated.

7.

Anthers of 3 long abaxial stamens obtuse and nearly always pilosulous
dorsally; corolla widely gaping, the petals at full anthesis plane or shal-
lowly convex (except the sometimes modified vexillum) and radially
spreading; spp. 4, of Amazon Basin and the Guianas. Petals yellow, red,
rarely white or pink; axis of racemes stiffly up-curved.
‘ ser. Amazonicae (p. 16).

. Anthers of 3 long abaxial stamens minutely umbonate-acute and glabrous;

corolla subglobose, the petals at full anthesis concavely connivent; sp.
1 of n. S. America to s.-e. Mexico and West Indies. Petals dark yellow,
bronze-yellow or yellow red-veined or -suffused; axis of racemes pliantly
pendulous. ser. Moschatae (p. 32).

2. Seeds stacked in 2 vertical ranks, the individual seed-locule occupying about half the
cavity’s diameter, the cavity itself becoming both transversely and longitudinally septate;
spp. 4 of tropical Africa. Petals either pink or yellow; bracts persistent into anthesis.

ser. Bifariae.?-

1. Cavity of pod continuous, the interseminal septa obsolete or almost so; seeds basipetal in
one vertical rank and broadside to the valves, laterally compressed, their hilum situated
near base of one rim; sp. 1, of s. Mexico. Petals yellow; bracts caducous long before

anthesis.

ser. Heterospermae (p. 35).

Key to the Species of Cassia Native or Spontaneous

in the Americas

1. Specimen in flower:
2. Bracts and bracteoles very early caducous, shed as the pedicel of young fl-bud begins
to elongate.
3. Vexillar petal scarcely different from the rest in shape except for sometimes slightly
longer claw, in native C. grandis 2-callose at base but the margin then entire. Petals
commonly yellow or bronze-yellow or orange, but pink turning salmon or white in
C. grandis and sometimes pink turning yellow in native C. spruceana.

4.

3 Cassia ser. Bifariae Irwin & Barneby, ser. nov., seminibus secus legumen quasi longitrorsus simul

Hypanthium clearly differentiated externally from the pedicel and 2-5.5 mm;
anthers of 4 fertile antepetalous stamens erect or subhorizontal (not resupinate);
racemes pliantly pendulous.

5. Lfts 3-7 pairs and the blade of larger pairs 9-21 cm long; petiole terete or

almost so; widely planted, occasionally subspontaneous. 1. C. fistula (p. 14).

5. Lfts 10-18(-20) pairs, the blade of largest pairs not over 5.5 cm; petiole

ac transverse septatum 2-seriatim dispositis praestantes.—Sp. typica: C. mannii Oliver.
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sulcate ventrally; native from s. Mexico to n. S. America, sometimes plant-

ed elsewhere.

6. Pedicels 34 cm; hypanthium 4.5-5 mm; petals light golden-yellow,
radially explanate at full anthesis and (1.8)2-2.5 cm; s.-w. Mexico.

9. C. hintoni (p. 35).

6. Pedicels 0.5-1.4 cm; hypanthium 2-3.5 mm; petals deep golden- or
bronze-yellow, at full anthesis concave and connivent into a bowl-
shaped perianth, 1.1-1.6 cm; s.-e. Mexico to n. S. America.

8. C. moschata (p. 33).
4. Hypanthium weakly differentiated externally or obscure, not over 1.5 mm;
anthers of 4 antepetalous stamens resupinate (the acute tails upward); racemes
either ascending from the parent axis or, if geotropic, their axis stiffly curved.
7. Lfts 8-20 pairs, oblong, their long sides parallel or almost so, the blade of

the longest pairs 3.5-6.5 cm; if Ifts less than 11 pairs then the anthers of

fertile stamens woolly pilosulous and the thecae of 3 long sigmoid ones

explanate in dehiscence and confluent.

8. Petals opening white or pink, aging salmon, the blade of vexillum
2-callose at base and yellow-eyed; fertile anthers woolly pilosulous, the
thecae of 3 long sigmoid stamens explanate and confluent in dehiscence;
stipe of ovary 7-11 mm. 7. C. grandis (p. 30).

8. Petals yellow or brick-red, the eye of vexillum neither callose nor het-
erochrome; anthers of fertile stamens glabrous or thinly pilosulous dor-
sally, the thecae of 3 long sigmoid stamens dehiscent by narrow distal
slit and proximal pore. 5. C. cowanii (p. 24).

7. Lfts 3-11 pairs, ovate or ovate-elliptic, their lateral margins convex, the

blade of the longest pairs 3.5-12 cm; anthers glabrous or thinly pilosulous

dorsally, dehiscent by distal slit and proximal pore but not explanate.

9. Lfts 6-11 pairs, the distal pair 3.5-6.5 cm; varzea forest of centr. Ama-

zon Basin. 2. C. leiandra (p. 17).
9. Lfts 3-5 pairs, the distal pair 9-12 cm; widespread on terra firme from
French Guiana to Para and w. to Ecuador. 3. C. spruceana (p. 19).

3. Vexillar petal heteromorphic, either its blade carnosulous and marginally crenulate
below middle, or panduriform, the claw then flabellately dilated on each side into

a crenate appendage; centr. and w. Amazonian Hylaea. Petals yellow, red, white,

or heterochrome.

10. Claw of vexillum not dilated, but the blade carnosulous and crenulate margin-
ally from near middle downward; anthers of the longer abaxial antepetalous
pair of stamens (those arising from between the 3 long sigmoid ones) obliquely
ascending, those of the shorter antepetalous pair resupinate; Ifts 10—14 pairs
oblong, to 2.5-3 cm, weakly penniveined but not reticulate-venulose. Petals
red, the vexillum sometimes heterochrome; fls foetid. 6. C. rubriflora (p. 26).

10. Claw of vexillum dilated on each side into a flabellate, marginally crenulate
appendage, the whole petal in outline panduriform; anthers of both pairs of
antepetalous stamens resupinate; Ifts (3-)4—7 pairs, the blade of larger pairs
8-14 cm, reticulate-venulose. Petals yellow, red, or white and pink; fls sweetly
perfumed. 4, C. swartzioides (p. 20).

2. Bracts and bracteoles persistent at least till full anthesis of associated fl. Anthers of 4
fertile antepetalous stamens erect.
11. Phyllotaxy spiral; fls yellow, both alive and dry; native in S. America, from the

Guianas and Brazilian Amazonia s.-ward, w. just into n.-e. Bolivia.

12. Racemes loose and open, the axis almost fully developed prior to anthesis and
many fls tending to open simultaneously to form an inflorescence much longer
than wide; pedicels at full anthesis 2.5-5.5(-6) cm; petals variable in length
and amplitude, but in s.-e. Brazil, within or near range of the next, very much
shorter, narrower, and subsessile; 3 long filaments dilated in their distal inward
curve but plano-compressed, ribbonlike; ovules 108-234.

13. Stipules relatively ample, at point of attachment 2.5-5 mm wide, the as-
cending lobe mostly 7-15 mm long; petals ample and long-clawed, includ-
ing claw mostly 25-37 X 13-26 mm, the claw itself 2.5-6 mm; anthers of
4 fertile antepetalous stamens (4-)4.4—6 mm; ovules 162-234; Hylaean
Brazil (Para and Amapa to Acre and Ronddnia) n. to French Guiana and
Surinam, w. just into Bolivia (Beni). 11. C. fastuosa (p. 40).

13. Stipules narrower and smaller, at point of attachment not over 1 mm wide,
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the ascending lobe mostly 2-7 mm long; petals variable in size but _mostly
narrower or shorter or both at once, and either sessile or subsessile, the
claw not over | mm; anthers of 4 fertile antepetalous stamens 2.4—}3.5 mm;
ovules 108-156; extra-Hylaean Brazil (centr. Goias and s. Ceara to Par-

ana). 10. C. ferruginea (p. 38).
12. Racemes dense and short, subcorymbose, the expanded fls raised to lev§:l of
succeeding buds, and anthesis progressing upward over several days; pedicels
at full anthesis 6.5-9 cm; petals 30+ mm, their claw 3-5 mm; 3 l_ong.ﬁlaments
abruptly dilated in their distal inward curve into a plumply ellipsoid nodule
+1.5-3 X 1.5 mm; ovules +80-114; s.-e. extratropical Brazil (lat. +23-31°S).

12. C. leptophylla (p. 43).
11. Phyllotaxy distichous; fls pink or red when fresh, but drying yellowish-tan; intro-
duced from Asia, occasionally planted but weakly or perhaps never spontaneous

in the Americas.

14. Filaments of 3 long sigmoid stamens abruptly dilated in their distal curve into
a globose or ellipsoid nodule and their anther pilosulous or puberulent dorsally;

petals mostly 18-35 mm; pedicels (2.5-)3-6 cm. 13. C. javanica (p. 46).
14. Filaments of 3 long sigmoid stamens not dilated, their anther glabrous; petals
10-14 mm; pedicels 10-19 mm. 14. C. roxburghii (p. 51).

1. Specimen in fruit, but lvs required:
15. Cavity of pod continuous, the septa vestigial; seeds obliquely basipetal, turned broad-
side to the valves and bearing the hilum on the rim; valves of pod velvety-puberulent.
Lfts 14—18 pairs, the blade of longest pair 2-3.5 cm; s.-w. Mexico. 9. C. hintoni (p. 395).
15. Cavity of pod divided horizontally by complete septa into 1-seeded locules; seeds
transverse, turned broadside to the septa and bearing the hilum near base of one broad

face; valves of mature pod usually glabrous or remotely puberulent, velvety only in

C. fastuosa var. fastuosa of the Guianas and e. and centr. Amazonian Hylaea; allo-

patric, unless obviously cultivated.

16. Petiole terete or almost so; Ifts 3—7 pairs, the blade of larger ones 9-21 cm and the
secondary veins arising on each side of midrib 30-60; widely planted, rarely sub-
spontaneous. 1. C. fistula (p. 14).

16. Petiole commonly grooved ventrally, emphatically so if Ifts less than 8 pairs, the
secondary veins then 8-22 pairs; native and introduced spp., but those with only
3-7 pairs of Ifts known only in the wild state, in Amazonia and the Guianas.

17. Pod bluntly 2-carinate both ventrally and dorsally by parallel contiguous pairs
of thickened emergent sutural ribs. Native spp., from the Guianas and Ama-
zonia to n.-e. Bolivia and s.-e. Brazil.
18. Secondary, tertiary and reticular venulation of Ifts all sharply prominulous
on both faces; pedicels 6.5-9 cm; pod heavily woody 2-2.5 c¢cm diam,
+80-114-ovulate; extratropical s.-e. Brazil. 12. C. leptophylla (p. 43).
18. Weak secondary and faint tertiary venulation of Ifts prominulous on one

or both faces, but neither face sharply reticulate; pod thinly woody 1.1-1.7

cm diam, 108-234-ovulate; pedicels 2.5-6 ¢cm, not over 4 cm in range of

the last.

19. Eastern Brazil, s. and e. from s. Ceara and centr. Goias; pod 108—156-
ovulate, its seed-locules +6-7 mm long. Valves of pod consistently
glabrate. 10. C. ferruginea (p. 38).

19. Amazon Basin from n.-e. Bolivia to n.-e. Brazil, thence n. to Surinam;
pod 162-234-ovulate, its seed-locules =3-3.5 mm long. Valves of pod
either velvety (var. fastuosa) or glabrate (var. calva).

11. C. fastuosa (p. 40).
17. Pod either terete, its sutures not or scarcely thickened and fully immersed, or
dorso-ventrally carinate, but the ribs then 3, 2 (parallel-contiguous) ventral,

| dorsal.

20. Pod extremely massive, 3.5-5 cm diam, the valves coarsely bluntly venose
and the sutural ribs coarse, at least 6 mm wide. Lfts 8-20 pairs, the longer

ones up to 3.5-6.5 cm. C. grandis (p. 30).
20. Pod narrower and less woody, sausage- or rod-shaped, less than 3 cm
diam, either terete or shallowly corrugated by constriction at the septa,

the valves veinless, the sutural ribs either immersed or, if prominulous,

much less than 5 mm wide.

21. Seeds embedded in viscous or gelatinous pulp, this drying to a flaky
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black pitch, amorphous and not coherent into a detached dry coinlike
envelope; native spp.
22. Pod perfectly terete, its sutures fully immersed, the body 1.3-1.7

cm diam; sp. of savanna habitats, n. Brazil n.-ward.

8. C. moschata (p. 33).

22. Pod bluntly 3-carinate by externally emergent sutural ribs, the

body 2-2.5 cm diam; spp. of Hylaean habitats, widespread over

the Amazon Basin and through the Guianas just into s.-e. Vene-

zuela.

23. Lfts of larger lvs either at least 8 pairs or the largest Ifts not

over 7.5 cm, usually both, the pulvinules in any case 1-2.5

mm.

24. Lfts of larger lvs 6-11 pairs and the longest Ifts ovate
(4.5-)5-7(=7.5) cm; camptodrome secondary veins of
larger Ifts 14-21 pairs, prominulous together with the ter-
tiary venulation on both faces; seasonally flooded forest
of centr. Brazilian Amazonia. 2. C. leiandra (p. 17).

24. Lfts of larger lvs 10-20 pairs and the longest Ifts oblong
2.5-5 c¢m; camptodrome secondary veins of larger Ifts
10-15 pairs; widespread but, where sympatric with the
last, found only on terra firme.

25. Both secondary veins and subsequent venules prom-
inulous on the *+ lustrous upper face of Ifts; wide-
spread from s.-e. Venezuela and the Guianas to
n.-e. Peru. 5. C. cowanii (p. 24).

25. Only secondary veins prominulous and these only so
beneath, the upper face of Ifts dull; rare in centr.
Amazonia. 6. C. rubriflora (p. 26).

23. Lfts of larger lvs 3-7 pairs, the largest 8—14 cm, the pulvinules
3.5-5.5 mm,; 2 spp. very distinct in form and coloring of fl but
essentially alike in fruit.

26. Known range extending from middle Brazilian Amazonia
to French Guiana, s.-e. Colombia and e.-centr. Ecuador,
51-78°W, 3°S—6°N. 3. C. spruceana (p. 19).

26. Known range limited to s.-w. Amazon Basin in Brazil
and extreme n.-e. Bolivia, 55-67°W, 3-11°S.

4. C. swartzioides (p. 20).
21. Seeds embedded in a dry pithy coin-shaped disc which becomes de-
tached from the interior walls of the seed-locule; Asiatic spp., planted
in the New World but only exceptionally subspontaneous.
27. Pedicels not over 2 cm long in fruit; rarely cultivated.
14. C. roxburghii (p. 51).
27. Pedicels (2.5-)3-6 cm long in fruit; widely cultivated for ornament
in parks, streets and gardens. 13. C. javanica (p. 46).

1. ser. CASSIA

Cassia Linnaeus ser. Cassia. Cassia sensu Linnaeus, 1753, l.c., sens. str.—Sp.
typica: C. fistula Linnaeus.

Petioles terete or almost so; inflorescence pliantly pendulous from annotinous
branchlets, simply racemose or branched; anthers of 4 fertile antepetalous sta-
mens subhorizontally versatile; pod terete, without thickened sutures, the 1-se-
riate seeds embedded in pulp.—As here provisionally defined, monotypic, native
to tropical Asia but now circumtropical in horticulture and locally naturalized.

We provisionally define ser. Cassia as a monotypic group, our knowledge of
the African cassias (Cc. abbreviata Oliv., afrofistula Brenan, angolensis Welw.
ex Hiern, arereh Del., burtii Baker fil., hippophallus Capuron, thyrsoidea Bren-
an) other than members of ser. Bifariae being insufficiently detailed to permit
evaluation of degrees of kinship to the generitype, C. fistula. In the Asian flora
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C. fistula is isolated, all native sympatric species being referable to ser. Obolo-
spermae, which have persistent bracts, internally dry pods and seed§ embeddpd
in a corky disc. It is equally alone as an immigrant among American cassias
which, if similar in pod or deciduous bracts or both, have grooved petioles and
resupinate antepetalous anthers. The few large leaflets induced Bentham to as-
sociate C. fistula with American C. spruceana (and synonymous C. sagotiana)
in an informal group; but examples of mutual size-number adjustments in leaflets
of Cassieae are so frequent that we have learned to look elsewhere for sure

indications of consanguinity.

1. Cassia fistula Linnaeus, Sp. Pl. 377. 1753.—‘Habitat in India, Agypto.”’—
Described first by Linnaeus in 1737 (Hort. Cliffort. 158, Cassia No.
2) and again in 1747 (Fl. Zeylan. 63) from a spm in Hermann’s her-
barium, but the concept enriched from the first by earlier descriptions
of Bauhin (whence the epithet), J. Commelijn (Hort. Med. Amstel. 1:
215, t. 110. 1697) and Rheede tot Draakestein (Hort. Ind. Malabar. 1:
t. 22. 1686).—Lectoholotypus (Fawcett & Rendel, 1920, p. 102, con-
firmed by DeWit, 1955, p. 209), Hermann s.n., BM (hb. Hermann.).—
A If from Cliffort’s garden survives in Herb. Cliff., Cassia No. 1, BM!
and another, source unknown, in LINN 528/12 (as ‘C. falcata’)!'—
Cathartocarpus fistula (Linnaeus) Persoon, Syn. Pl. 1: 459. 1805. Bac-
tyrilobium fistula (Linnaeus) Willdenow, Enum. hort. berol. 440. 1809.

Cassia excelsa Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6 (fol): 267. 1824.—‘*. . . prope
Porto-Cabello et in convallibus Araguensium [n. Venezuela] . . .”’—Holotypus, P-HBK!—
Cassia bonplandiana DeCandolle, Prod. 2: 490. 1825, a legitimate substitute (non C. excelsa
Schrader, 1821). Cathartocarpus excelsus (Humboldt, Bonpland & Kunth) G. Don, Gen.
Hist. Dichl. Pl. 2: 453. 1832.—Equated with C. fistula by Bentham, 1870, p. 92.

Cassia fistuloides Colladon, Hist. Cass. 87, t. 1. 1816.—‘‘Hab. in calidis Mexici.’—Described
from plate and manuscript of Sessé & Mocino, Fl. Nov. Hisp., the plate, long lost, copied
at G.—Lectotypotypus, Hb. Sess. & Moc. 1141 & 1146, MA!—Cathartocarpus fistuloides
(Colladon) G. Don, Gen. Hist. Dichl. Pl. 2: 454. 1832.—Equated with C. fistula by Bentham,
1870, p. 92.

Cassia fistula sensu Bentham, 1871, p. 514; Sessé & Mocino, Pl. Nov. Hisp. 59. 1893; Schery,
1951, p. 44, fig. 117; DeWit, 1955, p. 207-212, q.v. for exhaustive citation of literature,
synonymy based on Old World types, and discussion of ecology and dispersal in Asia; Isely,
1975, p. 96, map 39 (cult. in Florida).

Slender deciduous or semideciduous trees potentially attaining 20 m and trunk
diam up to 6 dm but often flowering as treelets, with smooth gray bark and
narrowly ascending, then out- or downwardly arching branches, the livid annot-
inous branchlets ridged and lenticellate, the hornotinous ones together with Ivs
(except the sometimes glabrous upper face of Ifts) and axes of inflorescence all
finely minutely puberulent or thinly pilosulous with appressed or less often
spreading-incurved hairs up to 0.05-0.2(-0.25) mm, the incipient lvs and fl-buds
transiently silky-canescent, the amply chartaceous Ifts bicolored, rich green and
(dry) dull or sublustrous above, pallid or subglaucescent beneath, the openly
many-fld, pliantly pendulous racemes of large yellow fragrant fls arising, singly,
geminate or paniculately few-branched, directly from annotinous branchlets and
+ coeval with fall of old and flush of new foliage.

Stipules erect appressed, broadly or narrowly subulate 1-2 mm, caducous be-
fore expansion of associated If.

Lvs, disregarding the often depauperate first If of annual growth,
(1.5-)2-5.5(=6.2) dm; petiole including wrinkled pulvinus 4-7.5(=9) ¢m, at middle
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1.3-2.8(-3.2) mm diam, subterete, the ventral sulcus obscure or very shallow and
narrow, only upward along rachis becoming a little excavated below each pair of
pulvinules; rachis (7-)10-33(—40) cm, its longer interfoliolar segments 4-7(-8.5)
cm; pulvinules pallid or livid wrinkled, sulcate ventrally (2.8-)3-8(-9) mm; Ifts
(2-)3-7 pairs, accrescent upward but either the terminal or the penultimate pair
largest, these subsymmetrically ovate from broadly or narrowly cuneate base,
(7-)9.5-21 X (4.5-)5-8.5(-9) cm, (1.6-)1.8-2.8(-3) times as long as wide, at apex
obscurely to emphatically acuminate, the acumen itself obtuse or retuse mucro-
nulate, the plane margin delicately nerve-marginate, the tapering midrib immersed
or shallowly depressed above, cariniform beneath, giving rise on each side to
+30-60 camptodrome and almost equally strong intercalary secondary veins,
these all with the tertiary and reticular venulation finely sharply prominulous on
both faces.

Racemes laxly (7-)15-75-fld, the tapering primary axis 1.5-6.5 dm, that of some
lateral axes shorter, all elongating prior to anthesis, then several fls simultaneous-
ly expanded and often retaining their + reflexed petals after both sepals and
androecium have fallen; bracts subulate or linear-caudate 2-5 mm, caducous with
the similar but shorter bracteoles as the pedicel begins to elongate; pedicels (of
fully expanded fls, including the hypanthium) 3-6(-7.5) cm, widely spreading or
from geotropic axes refracted and twisted to restore the (actually resupinate) fl
to vertical; hypanthium slenderly vase-shaped 2-5.5 mm; sepals early reflexed,
thinly herbaceous membranous-margined, greenish, brownish or pink-tinged, pu-
berulent on both faces, scarcely or moderately graduated, the inner ones obovate
or oblong-elliptic (6-)6.5-9.5(-11.5) mm; petals clear golden-yellow drying pale
yellow delicately brown-veined, subequilong or the vexillum shortest and the
abaxial petals longest, the elliptic-oblanceolate or obovate blade cuneately nar-
rowed to a claw 1-2.5 mm, the longest petal (18-)21-32 X (8-)11-24 mm; an-
droecium glabrous except for dorsally pilosulous fertile anthers, the sigmoid fil-
aments of 3 long stamens (26-)31-43 mm, of 4 fertile antepetalous ones erect
linear-attenuate, varying (in 2 pairs) from 5-7 to 11-13 mm, of 3 adaxial stamens
4-13 mm, that of the 2 antesepalous ones curved or coiled at apex, that of the
antevexillar one straight; anthers of 3 long stamens elliptic or ovate-elliptic obtuse
(3.5-)3.64.6 x 2.1-2.5 mm, of 4 fertile antepetalous ones pitched forward, in
lateral view gently sigmoid-curved, in dorsal view broadly oblanceolate
4-5.2 X 1.8-2.4 mm, the anthers of 3 adaxial stamens much smaller +1.2-2.4
mm, sterile or almost so; ovary strigulose, sometimes subglabrous, rarely pilo-
sulous, its stipe 5.5-9 mm, the style 3—4.5(-5) X (0.6-)0.65-0.9(-1) mm, its
obliquely antrorse stigmatic cavity 0.15-0.3 mm; ovules (80-)92-122(-151).

Pod pendulous, slowly maturing and long persisting on the tree, narrowly rod-
shaped terete (strangulated only where ovules abort), when fully fertile 3—6
dm X 1.5-2.3(=2.5) cm, abruptly rounded at both ends, the sutures externally
visible but not thickened and fully immersed, the thin fibrous epidermis early
atrolivid or black, smooth glabrous and transversely fissured when dry, the woody
endocarp 0.5-1 mm thick, the interseminal septa stiffly chartaceous 0.15-0.2 mm
thick, the fertile locules =5 mm long; seeds transverse, turned broadside to the
septa embedded in sweet glutinous blackish pulp, this lining the locule when dry
with a pitchlike layer and also enveloping the seed with a thin loose envelope,
the seed itself biconvexly obovoid-ellipsoid 7.5-10 X 6-7 X 2.5-3 mm, the cas-
taneous testa smooth and glossy; x = 14.—Collections: 56.—Fig. 2 (pod).

Native of s.-e. Asia, probably (De Wit, 1955, l.c.) originally in open forest
subject to dry monsoon conditions, prized for the beauty of its flowers sometimes
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used for ritual adornment and for its medicinal pods, long since disperseq through-
out the Indian subcontinent, Malesia, Indochina and some islands of Micronesia,
thence to tropical and n.-e. subtropical Africa, prior to 1800 established in the
West Indies and Mexico; in the Neotropics widely planted in streets, par.ks and
gardens, whence sparingly spontaneous but nowhere extensively naturah;ed or
appearing native, known by spms from s.-e. Mexico through Central Any;nca to
Colombia, n. Venezuela, Trinidad and the Guianas, in Brazil from cities and
botanical gardens only, common in the Greater and many of the Le§§er Antilles,
cultivated in warm temperate Florida and California, and in Hawaii.—Fl. most
abundantly in the dry or cool season, but sporadically throughout the year, Fhe
foliage annually renewed and the pods long persisting through slow maturation
on the tree, the seeds released only by rotting of the pod on the ground.—Golden
Shower Tree, Indian Laburnum, Pudding Pipe Tree, Purging Cassia; Canéficier
(French Antilles); carafistula (Spanish Amer.); canafistula (Brazil).

Cassia X nealiae Irwin & Barneby, nom. nov. C. fistula X javanica Neal, In Ho-
nolulu Gardens 145. 1929.—¢‘. . . [Hawaii, Oahu: Honolulu]. . . . with
pinkish-orange flowers at 1060 Lunalilo Street . . . with cream-colored
flowers at Kamanele Park, others at 1543 and 1555 Pensacola
Street.”’—No typus known to exist, but Degener 7267 (NY) from Ka-
manele Park, the Rainbow Shower mentioned by him under C. javan-
ica in Fl. Hawaiiensis, is considered authentic.

Cassia fistula X javanica sensu Neal, In Gardens of Hawaii 372. 1948.

Intermediate between the supposed parents in size of Ifts; bracts more persis-
tent than those of C. fistula, and the raceme-axis stiffer; petals persistent after
fall of androecium and calyx, as often in C. fistula, but = suffused with pink
coloration of C. javanica; filaments of 3 long stamens not nodular; pod not seen,
said by Degener to take full form but to bear only barren seeds.

A highly decorative ornamental tree, said by Degener (in annotation of speci-
mens, NY) to have been raised by David Haughs, and now existing in several
color-forms. The parentage is known only from tradition, but seems altogether
plausible morphologically, the javanica forebear being presumably var. indochi-
nensis, commonly cultivated in Hawaii.

ii. ser. AMAZONICAE Irwin & Barneby

Cassia ser. Amazonicae Irwin & Barneby. ser. nov., a ser. Cassia quoad legumen
vix diversa imprimis petiolo ventre sulcato (nec tereti) staminumque
fertilium ante petala sitorum antheris resupinatis separandae.—Sp.
typica: C. leiandra Bentham.

Bracts and bracteoles caducous long before anthesis; inflorescence from an-
notinous branchlets, incurved-ascending from parent axis (not pliantly pendu-
lous); flowers yellow, orange, blood-red, or rarely partly white or pink, the petals
either subhomomorphic or the vexillum variably modified (but its blade not
2-callose ventrally at base as in ser. Grandes); anthers of 4 (in rare C. rubriflora
only of 1 pair of) antepetalous fertile stamens resupinate; pod almost that of ser.
Cassia, its valves sometimes shallowly corrugate, the seeds embedded in bitter-
sweet pulp.—Spp. 5, primarily of the Amazon Basin, 2 extending into the Guianas
and 1 of these into extreme s.-e. Venezuela.

The series Amazonicae is a closely knit group, despite a number of unusual
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modifications peculiar to one or two of its members and a marked divergence in
number and size of leaflets. The sulcate leaf stalk, the stiff inflorescence axis and
the resupinate anthers of antepetalous fertile stamens separate the series from
paleotropic ser. Cassia, which has essentially the same pod and similarly ca-
ducous bracts and bracteoles. The core of the series consists of C. spruceana,
C. leiandra and C. cowanii, alike in their sweet-scented yellow (exceptionally
reddish) and subhomomorphic petals, but different from one another in number
and inversely in amplitude of leaflets. The vexillum of C. rubriflora and C. swartz-
ioides is unlike the other four petals, in the first hooded and marginally crenulate,
in the second flabellately appendaged at either side of the claw so as to become
pandurate in total outline. The flower of C. swartzioides, which has the few large
leaflets of C. spruceana, is fragrant and heterochrome, most commonly orange
with paler vexillum but in one variety, where the yellow pigment is suppressed,
white with pinkish vexillum. The flower of C. rubriflora, which has the relatively
numerous and small leaflets of C. cowanii, is malodorous and blood-red with
paler or yellowish vexillum pitched forward to form a roof over the antepetalous
stamens, of which the pair further from the vexillum bears ascending, that nearer
to the vexillum resupinate anthers. These modifications in color and attitude of
anthers are presumably imposed by the mechanics of pollination, a study of which
should be undertaken in the field.

2. Cassia leiandra Bentham in Martius, F1. Bras. 15(2): 94, t. 30 (optima, nisi
staminum breviorum antherae erectae delineantur). 1870.—‘‘Habitat
in provincia do Alto Amazonas secus flumen Rio Negro: Schomburgk
n. 894.; ad ostium ejusdem fluminis: Spruce n. 1557.; secus flumen
Amazonum ad Punta Paricatuba: Spruce n. 439.; in sylvis Manaqueri
prov. Para [? Amazonas]: Martius; prope Borba ejusdem prov. [on
lower Madeira in Amazonas]: Riedel; in ripa fluvii S. Francisci prope
Malhada, prov. Bahiensis: Martius.”’—Lectoholotypus, Schomburgk
894, mislabelled ‘British Guiana,’ collected probably (fide Sandwith)
near Manaus, K (hb. Benth.)! = NY Neg. /435; isotypus K (hb.
Hook.)! paratypi, Spruce 439, 1557, K!'—Martius s.n. from Bahia, not
found at BR or M, is presumed either misidentified or mislabelled.

Trees with simple or branched trunk and rounded crown, commonly encoun-
tered at 5-10 m, attaining 20 m, and rarely seen as a (presumably immature) shrub
3 m tall, the older stems fuscous, eventually lenticellate, obtusangulate by dark
smooth ribs descending from each If-scar, the young stems and foliage densely
pilosulous or puberulent with spreading-incurved, often lutescent hairs up to
(0.1-)0.2-0.5 mm, the foliage red at flush, when adult 2-colored, when dry brown-
ish-olivaceous dull beneath, above darker lustrous and except along the midrib
glabrous or almost so, the erect racemes arising singly or paired from axils of
annotinous branchlets, usually below the current lvs but sometimes accompanied
by persistent old ones of the previous season.

Stipules caducous before expansion of the associated If, consequently little
known, subulate or triangular-subulate 1-2.5 mm.

Adult lvs 14-30 cm, the shallowly openly sulcate petiole proper * as long as
the interfoliolar segments of rachis, these up to 13-25 mm; pulvinules (1-)1.5-2.5
mm; Ifts (5-)6-11 pairs, either gently accrescent distally or except for 1-2 prox-
imal (and exceptionally the distal) decrescent pairs all of subequal length, the
larger distal pairs in outline ovate- or oblong-, rarely lance-elliptic, obtuse
(4.5-)5-7(=7.5) x 1.4-2.5 cm, =2.2-3.4 times as long as wide, at obtuse or broad-
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ly cuneate base + inequilateral, broader on distal side, the margin subrevolute,
the midrib depressed above, cariniform beneath, the 14-21 pairs .of major camp-
todrome and subequally strong intercalary secondary veins prominulous on both
faces, an irregular tertiary venulation always sharply raised on the ventral face,
sometimes also dorsally.

Racemes 15-65-fld, the several expanded fls standing well below the narrow
cone of developing fl-buds, the axis including short or obscure peduncle becoming
1-3(=3.5) dm; bracts firm, broadly ovate-triangular, densely gray—puberulent on
both faces, before anthesis of fl deciduous together with 2 sirrplar but smaller
bracteoles; pedicels ascending or curved outward, at full anthesis 8—18 mm, the
few fertile ones greatly thickened and lignified at maturity; buds ovoid pbtuse,
densely gray-puberulent; hypanthium not over 1 mm, often obscurely differen-
tiated externally; sepals firm ovate- or oblong-elliptic obtuse, subhomomorphic
except the 2 outermost a trifle shorter and wider, the 3 inner (6.5-)7-11 mm, all
early reflexed; petals yellow, widely spreading (12.5-)13-20 mm, the blades be-
yond a short claw all oblanceolate or oblong-elliptic entire or those of the vexillar
petal and sometimes of its two neighbors minutely auriculate at base; androecium
glabrous, its members 4-morphic; the anthers of 3 long stamens erect, those of
the rest resupinate; 3 abaxial antesepalous, sigmoidally curved filaments 20-24
mm, 2 abaxial antepetalous ones erect 6.5-9.5 mm, 3 adaxial antepetalous ones
greatly dilated 3.5-6 X 1-1.7 mm, and 2 interposed between the last +2 mm;
anthers, in the same ab- to adaxially descending sequence, ovate 2-2.6 X 1.6-2.2
mm, 2.5-3 X 1.4-1.7 mm, 1.8-2.3 mm, and (shortest) sterile 0.6—0.9 mm diam;
ovary densely pilosulous; style very short, the stigmatic cavity minute, looking
obliquely upward and inward; ovules 70-98.

Pod pendulous cylindric or a trifle laterally compressed, when fully fertile up
to 60 cm long, 2-2.5 cm diam, shallowly corrugated by constriction at the inter-
seminal septa, the sutures scarcely elevated, the valves firm, at maturity dull
blackish-brown or livid glabrate, the endocarp 0.5-1 mm thick, the stiff but thin
septa £0.2 mm in section, the seed-locules 6-10 mm long; seeds unknown.—
Collections: 24.—Fig. 2 (pod).

Annually flooded riverbanks and varzea forest below 200 m, widespread in the
centr. Amazon Basin in Amazonas and w. Para, Brazil, both on the great river
and its affluents Negro, Jurua, Puris and Madeira, between +54-68°W and
1-8°S.—Fl. III, V, VIII-XI, perhaps irregularly through the year, the pods ma-
turing slowly and sometimes coeval with fls of another season.

A small crooked tree, described by Ducke (1939, p. 79) as common on back-
waters and quiet lateral channels of the Amazon river system, one of several true
cassias and sennas known locally as marimari. The flowers are bright yellow,
fragrant, and the gelatinous pulp of the fruit is said to be bittersweet but edible.

Cassia sp.

Closely akin to, perhaps only an aberrant form of C. leiandra, notable for these
features: a tree to 27 m; Ifts 6-8 pairs, ovate acuminulate, the longest 5.5 x 2.4
cm, highly lustrous above, dull pale beneath; inflorescence of C. leiandra, but
the bracts subpersistent (into anthesis, then falling), the fls smaller, the anthers
puberulent; longest sepal 6.5 mm and longest petal +11.5 mm; long filaments 17.5
mm, their anther 1.6 X 1.2 mm.

BRAZIL. Amazonas, basin of Rio Madeira: near Tres Casas, mun. Humaita,
IX-X.1934, Krukoff 6466 (NY).

The cited specimen was tentatively identified by Killip & Smith as C. leiandra
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and is obviously allied to it. The great stature, the persistence of the bracts almost
or quite into anthesis, the small size of the flower and of its puberulent anthers
fall outside the range of variation recorded elsewhere in C. leiandra. The latter
is found only in varzea forest, whereas this tree was recorded by Krukoff from
terra firme. Typical C. leiandra is also known from the flood-plain of the Madeira
river near Humaita (Ducke 221, NY) and in this station alone has, suggestively,
thinly puberulent anthers.

3. Cassia spruceana Bentham in Martius, Fl. Bras. 15(2): 92. 1870.—‘*Habitat in
Brasilia boreali, in sylvis ‘‘Gapo’ ad Rio Uaupés: Spruce n. 2558.”"—
Holotypus, collected I1X.1852 (fl, fr) near Panuré, K (hb. Benth.) (2
sheets)!=NY Neg. /1432; isotypi, GH, NY'!

Cassia sagotiana Bentham in Martius, Fl. Bras. 15(2): 93. 1870.—‘*. . . a cl. Sagotio in Guiana
gallica ad flumen Acarouany lecta et sub numero 802 distributa . . . .”’—Holotypus, K (hb.
Benth.)! = NY Neg. 1434; isotypi, G, GH, NY, P, W!—Equated with C. spruceana by
Ducke, Arch. Jard. Bot. Rio de Jan. 3: 112. 1922.

Cassia spruceana sensu Bentham, 1871, p. 514, t. 60 (optima, nisi antheris medianis haud re-
supinatis); Ducke, 1939, p. 80.

Cassia sagotiana sensu Bentham, 1871, p. 515.

Amply leafy trees 10-30 m, with trunk 1.5-2.5(-~?) dm diam, the glabrate an-
notinous branchlets prominently angulate by smooth livid or castaneous ribs de-
scending from each If-scar, the hornotinous branchlets, lower face of Ifts, all axes
of inflorescence and sepals finely minutely pilosulous with incurved or sinuous
(along costa of midrib beneath sometimes straighter erect) hairs up to 0.1-
0.2(-0.3) mm, the vesture of the inflorescence lutescent, the relatively few large
subcoriaceous Ifts strikingly bicolored, lustrous dark green (when dry brownish)
above, pale dull beneath, the racemes (strictly speaking inhibited leafless branch-
lets) stiffly incurved-ascending, singly or paired, from axils of fallen or soon-to-
fall lvs on annotinous branchlets and + coeval with flush of new foliage.

Stipules caducous before expansion of associated If, submembranous, minutely
2-lobed, the subulate ascending lobe =1 mm, the descending one half as long.

Lvs (13-)20-36 cm; petiole including livid rugulose pulvinus 17-32(—45) mm,
at middle 1.2-2.1 mm diam, widely shallowly sulcate ventrally; rachis (4-)5.5-19
cm, the ventral groove interrupted at each pair of Ifts, the longer interfoliolar
segments (2-)2.5-5.2 cm; pulvinules (3-)3.5-5.5 mm; Ifts 3-5 pairs, accrescent
distally, the terminal pair broadly ovate or ovate-elliptic, commonly shortly,
sometimes obscurely acuminate (the acumen obtuse or emarginate), =9-12 X 4-5.5
cm, 1.9-2.4(-2.8) times as long as wide, at obscurely inequilateral base either
broadly or narrowly cuneate, the (adult) margin subrevolute, the midrib immersed
or shallowly depressed above, cariniform beneath, the 14-22 pairs of campto-
drome with random intercalary secondary nerves sharply prominulous on both
faces, the open irregular tertiary and reticular venulation prominulous likewise
on both faces or more sharply so above than beneath.

Racemes loosely 15-30-fld, the fls serially expanding below unopened buds,
the stiffly incurved-ascending axis (measured from parent branchlet) becoming
7-19 cm; bracts enfolding the young buds, cast off as pedicel begins to elongate,
concavely ovate obtuse or subacute 2-3.5 mm, the 2 bracteoles similar but small-
er, equally caducous; pedicels ascending, at and after anthesis 10-20(-28) mm;
hypanthium scarcely differentiated externally, narrowly turbinate 1-2 mm; sepals
reflexed at anthesis, subequilong, ovate-obovate mostly 6-9.5 (rarely 10-12) mm,
densely puberulent on both faces, falling with the petals and androecium; petals
subhomomorphic, yellow red-veined, widely spreading and almost plane, oblong-
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elliptic or -oblanceolate mostly 13—15 (rarely 17-19) x 5-8.5 (-9.5) mm, the blade
minutely (of abaxial petals sometimes obscurely) auriculate at base, the claw
(1-)1.5-2 mm; androecium glabrous except for dorsally pilosulous fertile anthers,
the sigmoid filaments of 3 long stamens 15-19 mm, of 2 interposged slenderly
tapering erect 4.5-6 mm, of 3 adaxial antepetalous ones greatly dilated fleshy
3.5-4.5 x 1.2—1.5 mm, of 2 adaxial antesepalous ones less than 2 mm, the anthqrs
of 3 long stamens ovate in dorsal view 1.1-1.7 X 1.1-1.4 mm, those qf 4 fertile
antepetalous stamens and 1 much diminished antevexillar one all resupinate, the
4 subequal or in 2 pairs (the adaxial smaller) 1.6-3 X 0.9-1.2 mm, those of the
2 antesepalous minute sterile; ovary strigulose-pilosulous, sometimes thinly so
laterally, its stipe 3-5.5 mm; style 1.6-2 mm, at apex 0.5-0.65 mm diam, the
stigmatic cavity looking inward =0.1 mm diam; ovules 60-76.

Pod pendulous, rodlike, terete or a trifle laterally compressed, when fully fertile
said to be 3-6 dm, in diam *+2-2.5 cm, the double ventral and single dorsal sutural
ribs immersed or almost so, the thin, transversely cracking exocarp early glabrate,
brown, livid-castaneous or blackish, the crustaceous endocarp 0.3-0.4 mm thick,
the interseminal septa stiffly papery 0.1 mm thick, the fertile locules 6-9 mm
long occupying the whole width of the cavity; seeds (little known) turned broad-
side to the septa enveloped in a thin pulpy, when dry papery envelope separating
from the valve walls, biconvexly ellipsoid 12 X 7.5 X 6 mm, the smooth atro-
purpureous testa moderately lustrous.—Collections: 13.

Forest margins and high land along rivers, in Ecuador reaching 500 but mostly
below 250 m, on terra firme, surviving in capoeira and along fences, sometimes
encountered in abandoned fields as though formerly cultivated, middle and lower
Amazonian Brazil downstream from lower Rio Branco and on the lower reaches
of rios Trombetas and Tapajoz, n.-w. in Amapa to the valley of R. Araguari and
to the coastal lowlands of French Guiana; apparently isolated on the upper
Vaupés near the Brazil-Colombia border, and on the upper Rio Morona near
77°30'W in e.-centr. Ecuador.—Fl. VIII-XI, * coincident with If-fall and flush
of new foliage, and with maturity of preceding year’s pods.

Close to C. leiandra except for the few large leaflets and habitat in non-flooded
forest. According to Ducke (1939, p. 80) the pulp enveloping the seeds is inedible,
unlike that of C. leiandra. In spite of a notably discontinuous dispersal C. spru-
ceana appears very uniform morphologically, and we readily follow Ducke’s
reduction of C. sagotiana, originally supposed to differ in more obtuse leaflets
and smaller flowers, characters that have not been borne out by subsequent
collections.

4. Cassia swartzioides Ducke, Archiv. Jard. Bot. Rio de Jan. §5: 129. 1930, sensu
ampliato.—Typus infra sub var. swartzioide indicatur.

Trees 8-20 m with trunk attaining 4 dm diam, the annotinous and older branch-
lets fuscous, obtusely angulate by livid or blackish ribs descending from each If-
scar, the young branchlets and lower face of the ample chartaceous Ifts with axes
of inflorescence and calyx at first densely, later more thinly puberulous with fine
sinuous or straightish subappressed hairs 0.1-0.25 mm, the foliage bicolored, the
Ifts when dry brownish-olivaceous and lustrous above, paler dull beneath, sharply
reticulate-venulose on both faces, the solitary, paired or rarely paniculate racemes
stiffly ascending from nodular spurs on old wood below the current foliage or
from temporarily leafless annotinous branchlets.

Stipules linear-subulate 0.8-1.4 mm, caducous from the incipiently expanding
If, absent from mature foliage.
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Adult lvs 1.5-3.3 dm; petiole including livid pulvinus (2-)2.5-4.5(-6) cm, openly
shallowly sulcate ventrally; rachis (6-)7-19 cm, its longer interfoliolar segments
(1.5-)2.5-4(=5) cm; pulvinules 3.5-4.5 mm:; Ifts (3-)4-7 pairs, accrescent distally,
the ultimate pair broadly elliptic or ovate-elliptic obtuse or shortly bluntly acu-
minate 8-14 X 2.5-6(-7) cm, (1.9-)2-2.8 times as long as wide, at subequilateral
base rounded or broadly cuneate, the margin strongly or obscurely revolute, the
midrib depressed on upper and cariniform on lower face, the 10-21 major camp-
todrome and usually many intercalary secondary veins prominulous on both
faces, a close tertiary and subsequent venulation sharply raised on upper face
and equally or sometimes more faintly so beneath.

Racemes sessile or almost so, 1545-fld, the young fl-buds crowded into a
narrow cone above the expanded fls, the axis elongating, becoming 8-18 cm:
bracts and bracteoles firm, broadly ovate 2.5-4 mm, densely gray-puberulent on
both faces, caducous as the pedicel begins to elongate; pedicels at full anthesis
1-3 cm; sepals greenish or fuscous obovate subequal, densely puberulent both
within and without, 7.5-10.5 mm, all early reflexed; fls fragrant, the petals either
homochromous or the pandurate vexillary one heterochromous, the shape and
coloring described under the vars.; the longest petal 15-21 mm; androecium gla-
brous except for dorsally puberulent anthers, the 3 sigmoid, distally dilated long
filaments 20-30 mm, the 2 between them erect 7-9 mm, the 3 adaxial antepetalous
ones dilated 5-7 X 1-1.4 mm, the 2 between these 1.5-3.5 mm; anthers of 3 long
abaxial stamens 2-3.8 X 1.7-2 mm, those of the 5 antepetalous ones diminishing
toward the vexillum all resupinate 2.2-2.9 mm, those of 2 adaxial antesepalous
ones substerile 0.65-1.1 mm diam; ovary densely gray-strigulose; style very short,
the minute stigmatic orifice introrsely terminal; ovules 70-110.

Pod (of var. scarlatina, even this little known) pendulous cylindric a trifle
laterally compressed 40-70 X 2.5 cm, bluntly carinate by sutures =5 mm wide,
the ultimately woody valves fuscous rough, transversely fissured and =1 mm
thick at maturity, the cavity divided by stiffly chartaceous septa =6—7 mm apart;
seeds (not seen ripe) turned broadside to the septa, suspended in pulp.

In habit, foliage, inflorescence, fragrance, and what is known of its ecology,
C. swartzioides closely resembles C. spruceana, from which it differs chiefly in
the heteromorphic vexillary petal and the color of the rest. The vexillum takes
the form of a pandurately oblanceolate blade constricted toward the base and,
between this constriction and the short claw, dilated on each side into a flabellate
lobe irregularly crenulate around the margin. The lateral and abaxial petals are
not different from those of C. spruceana; they vary from oblanceolate to oblong-
obovate, sometimes (especially the 1-3 adaxial) minutely angulate-appendaged at
the claw. There are two color patterns in the flower of C. swartzioides for which
Ducke proposed specific status. In the commoner var. scarlatina all petals open
vivid brick-red, blood-red, or pinkish-orange, or the banner may open yellowish
and fade to red in age. In var. swartzioides the yellow element in the pigment is
suppressed but some red persists, the vexillum remaining rose-tinted in contrast
with white lateral and abaxial petals. Despite Ducke’s insistence on the impor-
tance of flower-color in this group, we are at a loss for characters of substance
to support the differences in pigmentation, obviously capable in this group of
canafistulas of somewhat capricious changes (see note under C. cowanii). The
relatively rare pink and white var. swartzioides replaces var. scarlatina, so far
as known, only in a restricted enclave on the Peruvian Amazon near Iquitos,
within the range of var. scarlatina which is found along the great river both up-
and downstream. The petals of both varieties turn brownish-yellow or livid when
dried, and are then indistinguishable unless the coloration has been recorded in
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vivo. Imperfect small flowers that open but fail to expand either corolla or an-
droecium are known in both color-forms of C. swartzioides. A tree of var. scar-
latina from near the type-locality (Krukoff 9107, NY) had nothing but these de-
pauperate flowers, whereas a collection of var. swartzioides (Schunke 30, NY)
has a few such mixed in the same panicle of racemes with amply expanded
flowers.

Key to the Varieties of C. swartzioides

1. Petals all orange or blood-red, or the vexillum sometimes yellow when first gxpanded,
reddening in age; secondary camptodrome veins of distal Ifts mostly 14-21 pairs; upper

Amazonian Hylaea in Brazil, Peru, and extreme n.-e. Bolivia. 4a. var. scarlatina (p. 22).
1. Petals white except for the rose- or red-tinged vexillum; secondary veins of distal Ifts mostly
10-15 pairs; Loreto, Peru. 4b. var. swartzioides (p. 22).

4a. Cassia swartzioides Ducke var. scarlatina (Ducke) Irwin & Barneby, stat. nov.
C. scarlatina Ducke, Bull. Mus. Paris II, 4: 730. 1832 (oct) & Archiv.
Jard. Bot. Rio de Jan. 6: 25, 1933 (jan).—‘Habitat prope Sao Paulo
de Olivenga (Rio Solimdes, civitate Amazonas) silva non inundabili,
leg. A. Ducke 20-8-1929 (H[erb.] J[ard.] B[ot.] R[io de Janeiro] n.
23.307) . . .’—Holotypus, RB; isotypi, K = IPA Neg. /173, MO, NY,
P!

Cassia scarlatina sensu Ducke, 1939, p. 80; Macbride, 1943, p. 181, ex parte, exclus. Schunke
30.

Fls colored as given in key.—Collections: 9.—Fig. 3.

Forest margins and riverbanks above flood-line, 120-600 m, scattered along the
upper Amazon and its right tributaries between 55-77°W and 3-11°S, from Loreto
(Alto Amazonas), Peru and w. Amazonas, Brazil, s. to the Madeira-Mamoré
basin in Rondonia, Brazil and adjacent Pando, Bolivia.—Fl. VII-XI(-I).

Readily distinguished at anthesis from all Amazonian cassias except C. rubri-
flora by the vermilion flowers, and from the latter by the few large leaflets,
agreeable perfume, and pandurate vexillum.

4b. Cassia swartzioides Ducke var. swartzioides. C. swartzioides Ducke, 1030,
l.c., sens. str.—‘‘Habitat silva non inundabili prope Iquitos Peruviae
orientalis, 27-10-1928, legit A. Ducke, Hlerb.] J[ard.] B[ot.] R[io de
Janeiro] n. 20.330.”’—Holotypus, RB; isotypi, K = IPA Neg. 1176, P!

Cassia swartzioides sensu Macbride, 1943, p. 183.

Flowers colored as given in key.—Collections: 5.

Habitats of var. scarlatina, below 250 m, known only from the upper Amazon
near and above the mouth of Rio Napo (Iquitos, rios Momdn, Mazan) in Loreto
(Maynas), Peru.—Fl. X-II.—Machetebaina.

Perhaps referable to C. swartzioides sens. lat. is C. rhonhofiana Harms (No-
tizbl. Bot. Gart. Berlin 15(1): 46. 1940), described from a specimen (apparently
not duplicated) from Amazonian Ecuador (Schultze-Rhonhof 3008, tB). The pro-
tologue agrees with C. swartzioides, from which it was supposed to differ only
in longer (6, not 2-3 mm) bracts, in most respects, but no mention was made of
any appendage to the claw of the vexillum, and the flowers were noted in the

field as light pink fading pale yellow. New material from the Pastaza valley near
Mera is required.
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Fig. 3. Cassia swartzioides Ducke var. scarlatina (Ducke) Irwin & Barneby.—Raceme + leaf
xV5: vexillum, androecium x2V4; pod xXVa (Maguire 56616).
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5. Cassia cowanii Irwin & Barneby, sp. nov., hucusque perperam pro aliqua C
leiandrae varietate habita sed ab ea foliolis simul magls NUMETOSIS
(foliorum majorum 12-20, nec 6—11-jugis) oblongis (nec ovato-ellipti-
cis) et minoribus (majoribus plerumque 2.7-4.5 x 0.9-1.3, nec
5-7 X 1.4-2.5 cm), legumine tereti (nec corrugato) necnon ecologia
(nostra silvis non-inundabilibus incola) certe specifice separanda.—
Holotypus infra sub var. cowanii indicatur.

Potentially tall forest trees attaining 40 m with basally dilated trunk up to 3 dm
diam at breast-height, flowering first when smaller, the annotinous branchlets
glabrate livid or fuscous, bluntly angulate by blackish ribs descending from each
If-scar, the hornotinous branchlets together with If-stalks, dorsal face of Ifts and
all axes of inflorescence densely pilosulous with either crisply incurved or
straighter ascending, commonly lutescent hairs up to 0.1-0.3(-0.5) mm, the ex-
panding lvs at first yellow-tomentulose, red in flush, at maturity bicolored, the
blades (dry) above brownish-olivaceous dull or moderately lustrous, finely thinly
puberulent, beneath paler dull, the racemes ascending singly or paired from nod-
ular spurs on annotinous or older branches, always well below current foliage.

Stipules caducous from the expanding If (consequently little known), subulate
or triangular-subulate 0.5-2 mm, absent from adult foliage.

Adult lvs (11-)14-27(=35) cm; petiole including livid pulvinus 10-27(-32) mm,;
rachis (9-)10-22(-29) cm, openly sulcate ventrally, the sulcus interrupted at each
pair of Ifts, the longer interfoliolar segments 9-14(-~16) mm; pulvinules 1-1.7 mm;
Ifts 12-20 pairs, strongly decrescent at base of rachis, less so or not at all so
distally, the Ift-blades in outline oblong obtuse or emarginate, at inequilateral
base broadly rounded to truncate or subcordate, the larger ones 2.7-
4.5(-5.4) X 0.9-1.3(~1.4) cm, the margin revolute, the midrib depressed on upper
and cariniform on lower face, the 11-15 pairs of rather crowded and widely diver-
gent camptodrome secondary veins becoming prominulous on both faces, a fine
tertiary and irregular but close reticular venulation becoming sharply raised at
least on the ventral face, sometimes on both.

Racemes subsessile 20-50-fld, the subglobose fl-buds densely racemose above
the several simultaneously expanded fls, the axis including short or obscure pe-
duncle becoming 8-16(-20) cm; bracts deltate-ovate or broadly lanceolate 2—4
mm, densely pilosulous both within and without, together with the similar but
slightly smaller bracteoles deciduous either as the pedicel begins to lengthen or
not later than full anthesis of the subtended fl; pedicels (8-)10-16 mm, greatly
thickened and woody in fruit; hypanthium =1 mm, narrowly turbinate; sepals
firm, densely pilosulous on both faces, obovate, obovate-suborbicular or broadly
oblance-obovate, the inner onces 5.5-10 mm, all early reflexed; petals usually
golden-yellow, rarely (in Guyana) orange-red, subhomomorphic, all obovate or
elliptic-obovate beyond the short claw, entire or minutely angulate-toothed at
base of blade; filaments of 3 long abaxial stamens 10-22 mm, of 2 abaxial ante-
petalous ones erect 2.5-9 mm, of 3 other antepetalous ones fleshy-dilated
2-6 x 0.7-1.2(-1.8) mm, of 2 sterile alternate with the last 1.3-2 mm; anthers
glabrous or thinly pilosulous on back, of 3 long stamens erect 1.1-2.1 X 1-1.6
mm, of the rest resupinate, those of 2 abaxial antepetalous ones 1.8-3 mm, of 3
similar adaxial ones 1.4-2.3 mm, of 2 sterile adaxial 0.4-0.7 mm diam; ovary
densely short-pilosulous; style very short, the minute stigmatic cavity looking up-
and inward; ovules 56-80.

Pod pendulous subcylindric a trifle laterally compressed, bluntly bicarinate by
thickened sutures 0.6-0.7 cm wide, when fully fertile reaching 70 (**~90™°) x +2.5
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cm, the shining green valves becoming blackish-brown and woody, externally
roughened but not corrugated, when fully ripe 0.6—1 mm thick, the cavity divided
by horizontal, stiffly papery septa 7-11 mm apart; seeds plumply ellipsoid, turned
broadside to the septa suspended in pulp, +13-14 mm, not seen fully ripe.

Cassia cowanii, of which two geographic races have already been described as
varieties of C. leiandra, is closely related to that species and to C. spruceana.
The inflorescences and component flowers of these three cassias are alike in fine
detail and if principal emphasis is laid on floral morphology all might reasonably
be interpreted as forms of one multiracial species. However differences in number
and size of leaflets, considered specifically diagnostic for C. leiandra and C.
spruceana, are equally pronounced in C. cowanii, the foliage of which, because
of the oblong outline of the leaflets, is really more like that of C. moschata or C.
grandis. In number of leaflets (6-11 pairs) C. leiandra stands between C. spru-
ceana (3-5 pairs) and C. cowanii (12-20 pairs), but it is ecologically different
from both, being confined to seasonally inundated riverine forest whereas its two
kindred are consistently reported from terra firme or upland habitats. The sur-
prising bicentric dispersal of C. cowanii follows a pattern already known to Ben-
tham in the case of C. spruceana. The pods of this group of cassias are poorly
known as yet, but our few mature samples of C. spruceana and C. leiandra are
corrugated by shallow strangulations at each interseminal septum, well illustrated
by Bentham (1870, t. 30; 1871, t. 60), whereas those of C. cowanii are terete.

While our circumscription of C. cowanii includes the typi of two previously
named varieties of C. leiandra we have deliberately passed over their provincial
epithets guianensis and peruviana, misleading in the present context. It is a
pleasure instead to associate this handsome canafistula with the name of our
friend Richard S. Cowan, eminent botanical bibliographer and paramount student
in this century of Neotropical Caesalpinioideae and Rutaceae.

Key to Varieties of C. cowanii

1. Fls relatively large, the long sepals 7.5-10 mm, the petals when fully expanded 13.5-18 mm,
the filaments of 3 long abaxial stamens 17-22 mm and of the 2 interposed antepetalous ones
6-9 mm; s.-e. Venezuela, Guyana and Surinam. Anthers usually glabrous, rarely minutely
pilosulous (in Venezuela); ovules +70-80. Sa. var. guianensis (p. 25).
1. Fls small, the long sepals 5-6 mm, the petals 9-10 mm, the filaments of 3 long abaxial
stamens 10-18 mm and of the 2 interposed antepetalous ones 2.5-5 mm; either in French
Guiana and adjoining Amapa, Brazil, or in w. Peruvian and Ecuadorian Amazonia.
2. Three long filaments 10—11 mm, their anther 1.1-1.3 mm, glabrous; ovules 56—60; basins

of Oiapoque and Araguari rivers in French Guiana and Amapa. 5b. var. cowanii (p. 26).
2. Three long filaments 13—-16 mm, their anther 1.5-1.8 mm, thinly pilosulous dorsally;
ovules of var. guianensis; Ecuador and n.-e. Peru. Sc. var. peruviana (p. 26).

Sa. Cassia cowanii Irwin & Barneby var. guianensis (Sandwith) Irwin & Barneby,
comb. nov. C. leiandra var. guianensis Sandwith, Bull. Misc. Inform.
1931: 361. 1931.—*‘BRITISH GUIANA. Moraballi Creek, Essequibo
River, Oct. 25th, 1929, Sandwith 521 . .. .”—Holotypus (2 sheets),
K! = NY Negs. 1436 (1), 1437 (Ivs).—Two paratypi cited (Hohenkerk
in FD 790, 790A) are conspecific (K!).

Characters as given in key; petals usually deep yellow, rarely orange-vermil-
ion.—Collections: 9.

Margins and openings of mixed forest, rain-forest, or on river banks above
flood-water, 100-250 m, local along the lower Essequibo, the Demerara, Berbice
and lower Corantijn rivers in Guyana and adjoining Surinam, and on Serrania de
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Imataca in far e. Venezuela (Delta-Amacuro and adjoining Bolivar).—FL. IIL, V,
X, sometimes when partly defoliate, the optimum season of bloom unknown.—
Canafistola montanera (Ven.); warua (Arawak). .

Several collectors comment on the fragrance of the flowers. The sapwood is
said by Hohenkerk to be yellowish, the heartwood dark red-brown.

5b. Cassia cowanii Irwin & Barneby var. cowanii. C. cowanii Irwin & Barneby,
ut supra descripta, sens. str.—BRAZIL. Amapa: in forest near Pedra
Preta, Rio Amapari [Mapary], Sa. do Navio, 22.XI.1954 (f), Richard
S. Cowan 38503.—Holotypus, NY; isotypi, GH, US.

Characters as given in key; petals golden-yellow.—Collections: 4.—Fig. 4.

Upland forested hill-country, 70-120 m, known only from the basins of the
Araguari and Oiapoque rivers in n.-e. Amapa, Brazil and adjoining French
Guiana.—F1. IX-XII.

Notably different from var. guianensis in the small flower and included long

stamens.

5c. Cassia cowanii Irwin & Barneby var. peruviana (Macbride) Irwin & Barneby,
comb. nov. C. leiandra var. peruviana Macbride, Field Mus. Bot. 13,
part 3 (1): 171. 1943.—[PERU.] Loreto: Upper Marandn, Tessmann
4240 . .. Middle Ucayali, Tessmann 5455 . .. Florida, Klug 2321
(var.). Rio Mazan, José Schunke 336 (var.) . . . .”’—Lectoholotypus,
Schunke 336, collected at Gamitanacocha, prov. Maynas, 3.I11.1935
(fl), F! isotypi, NY (2 sheets)!—The cited paratypi except Tessmann
5455, which = C. grandis, are conspecific.

Characters as given in key; petals golden-yellow.—Collections: 4.

Forest margins, along rivers or in sunny openings, 120-250 m, apparently local
on the upper tributaries of the Amazon in Napo-Pastaza, Ecuador, and in Loreto
(Alto Amazonas, Maynas), Peru.—Fl. III, IX, the high season of bloom un-
known.—Jacarandad.

The var. peruviana has the small perianth of var. cowanii but more strongly
exserted long stamens and anthers pilosulous on the back. Its range lies about
2500 km distant from that of either var. cowanii or var. guianensis, but apart
from the small floral modifications described above we have found no differences
of note. Oldeman reports that the pods are sought by green parrots in Ecuador.

6. Cassia rubriflora Ducke, Archiv. Jard. Bot. Rio de Jan. 3: 110. 1922.—‘“Hab.
ad fluminis Tapajoz cataractas inferiores [Para, Brazil], I[egit] A.
Ducke 27-8-1916, [RB] n. 16.399.”’—Holotypus, RB; isotypi, G, P!

Trees of small or moderate stature, in habit (so far as known), foliage, pubes-
cence and inflorescence closely resembling C. cowanii, differing in dull surface
and simple venation of Ifts, in form, color and odor of the fls, and in minor
features of the androecium.

Lvs up to 15 cm, the If-stalk narrowly sulcate ventrally, its intrafoliolar seg-
ments =7-10 mm; pulvinules 1-1.5 mm; Ifts 10-14 pairs oblong obtuse or sub-
emarginate, at inequilateral base broadly rounded or subtruncate, the longer ones
2.5-3 X 0.9-1.1 cm, the revolute margins subparallel, the midrib depressed
above, prominulous beneath, the +10-13 pairs of delicate camptodrome second-
ary veins faintly raised beneath only, tertiary venulation immersed, the bicolored
blade when dry brownish-olivaceous dull above, paler dull beneath.


http://22.XI.1954

27

CASSIA

CASSIINAE

1982]

. cowanii.—Flowering branchlet x¥2; flower x2%

cowanii Irwin & Barneby var

Fig. 4. Cassia
(Pires 51255).
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Axis of inflorescence =4-9 cm; bracts and bracteoles firm ovate *1 .5-2.5 mm,
densely puberulent on both faces, caducous; pedicels at full anthesis 12-14 mm;
hypanthium 1-1.5 mm, obscure externally; sepals firm greenish, dqnsely puber-
ulent on both faces, the longest 7.5-8 X 6 mm; petals heteromorphic, the late-ral
and abaxial pairs blood-red, beyond the short claw elliptic-obovate entire
+14-15 X 9 mm, the vexillary one either yellow or red with yellow eye, of thicker
texture and a trifle longer than its neighbors (up to 16-17 mm), its ovate blade
pitched forward from the claw, its margin conspicuously crenulate from base to
beyond middle, entire distally; androecium glabrous except for scattered short
hairs on dorsal face of anthers, the 3 long sigmoid filaments + dilated distally and
+20 mm, their ovate anther 2 X 1.5 mm, the 2 abaxial antepetalous filaments *+38
mm, their anther obliquely ascending and +2.8 mm, the remaining 5 filaments
decrescent toward the vexillum, 2 dilated and +5.5 X 1-1.3 mm, one *3.5 mm,
two *+2 mm, the anthers of these 5 all resupinate, of the 2 shortest sterile and
+0.6 mm diam; ovary densely gray-strigulose; ovules *+70.

Pod, acc. to Ducke, like that of C. spruceana, not seen by us.—Collections:
4.—Fig. 5.

Riverbanks above flood-water and lowland forest on terra firme, apparently
rare, known only from the lower middle Amazon basin in €. Amazonas (Manaus
and vicinity) and w. Para (Juriti Velho; lower Rio Tapajoz), Brazil.—Fl. VIII-X.

Cassia rubriflora resembles C. cowanii in its relatively numerous and small
oblong leaflets and C. swartzioides var. scarlatina, which has only 4-7 pairs of
much larger ovate leaflets, in color of the flower and in its heteromorphic vexillary
petal. This petal, however, is differentiated from its neighbors only in thicker
texture, crenulate margin and yellow or partly yellow coloring; it lacks the fla-
bellate appendages chacteristic of C. swartzioides. Among the Hylaean marimaris
C. rubriflora is unique in three features: the simple pinnate venation and dull
upper surface of the leaflets; the disagreeable odor of the flowers emphasized by
Ducke; and the porrect (not resupinate) anther of the two antepetalous stamens
that rise erect in the shelter of the hooded vexillum. The small known range of
C. rubriflora lies within that of C. leiandra, but it appears that the two species
are ecologically separated, the former being reported only from above the annual
flood line, the latter only from varzea forest. Cassia leiandra is in any case easily
distinguished by its golden-yellow, agreeably perfumed flowers, its almost or
quite homomorphic entire petals, and its fewer (6—11) pairs of larger elliptic-ovate
leaflets lustrous and reticulately venulose on the upper face.

iii. ser. GRANDES Irwin & Barneby

Cassia ser. Grandes Irwin & Barneby, ser. nov., ser. Amazonicis proxime affines,
ab illis vexilli lamina ventraliter basi 2-callosa luteo-ocellata, antheris
(patule villosulis) staminum fertilium ante petala sitorum maturis late
hiantibus thecis saepe confluentibus, necnon legumine maximo lignoso
costis crassis ventrali 2 dorsali 1 longitrorsus carinato dissimiles—Sp.
unica: C. grandis Linnaeus fil.

Bracts and bracteoles caducous long before anthesis; petals whitish or pink,
the blade of vexillum heteromorphic, at base on inner face 2-callose and yellow-
eyed; anthers densely villous-pilosulous, those of 4 fertile antepetalous stamens
resupinate and widely gaping in dehiscence, the thecae commonly confluent; pod
heavily ligneous (endocarp 1+ mm thick), bluntly bicarinate by prominent ventral
suture and unicarinate by the dorsal one, the valves coarsely venose, the seed-
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Fig. 5. Cassia rubriflora Ducke.—Flowering branchlet x%2; vexillum, androecium X2V (Ducke
1991).

locules pulpy.—Sp. 1, neotropical, from the Caribbean to s.-e. Brazil and Colom-
bia.

Cassia grandis is related to ser. Amazonicae, with which it shares a common
pattern of inflorescence and resupinate antepetalous anthers, but it differs in the
heteromorphic, basally appendaged vexillum, in the gaping, densely villosulous
thecae of the resupinate anthers and in the massively ligneous tricarinate, coarsely
venose pod, unlike any other in the genus. In favorable sites, when free of com-
petition, C. grandis attains a stature and massive trunk hardly equalled elsewhere
in the genus, and it is the only native cassia with blush-white or pink. yellow-
eyed flowers which, however, sometimes acquire a tinge of yellow when old.
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7. Cassia grandis Linnaeus fil., Suppl. 230. 1781.—*‘Habitat in Surinamo. C. G
Dahlberg.”’—Based in part on specimens from Surinam, not seen, in
part on Cassia fistula brasiliana flore incarnato Breynius, Exot. pl.
cent. 58, t. 21 (optima!). 1678.—Cassia brasiliana Lama;‘ck, ]_Encycl.
Méth. 1: 649. 1785, nom. illegit. Cathartocarpus grandis (Linnaeus
fil.) Persoon, Syn. Pl. 1: 459. 1805. C. brasilianus (Lamarck) Jacquin,
Fragm. 58, t. 85, fig. 3 (legumen). 1809. Bactyrilobium grande (Lin-
naeus fil.) Hornemann, Suppl. Hort. Bot. Havn. 135. 1819.

Cassia brasiliensis Buc’hoz, Hist. Univ. Régne Vég., Planches 10, decas 4: t. 2. 1'775..—Without
text, but provided with analytical detail, this appears to be the ear].iest blnomlal for C.
grandis, here passed over on the pretext that binomial nomenclaturq is not pqurmly em-
ployed throughout the volume. Buc’hoz described the plant in detail in op. cit. Discours 5:
1777, but inexplicably there equated it with Cassia fistula.

Cassia mollis Vahl, Symb. bot. 3: 57. 1794.—‘*Habitat in America meridionali. Dn. v. ROHR.”—
Holotypus, labelled (verso) ‘Cassia mollis. Ex America meridionali mis[it] Dr. von Rohr,’
C (hb. Vahl.)'—Bactyrilobium molle (Vahl) Schrader, Gotting. Gelehrt. Anz. 1: 713. 1821.

Cassia brasiliana var. tomentosa Miquel, Linnaea 18: 578. 1844.—*“Colitur in hortis Paramari-
boae [Surinam].’—No typus seen, but said to differ from C. brasiliana (=C. grandis) only
in relatively dense vesture.

Carthartocarpus erubescens W. Hamilton, ‘‘Pharm. J. 5: 119. 1825.”"—Protologue not seen; cf.
Mabberley, Taxon 30(1): 10. 1981.

Cassia pachycarpa De Wit, Webbia 11: 259, fig. 3. 1955.—“. . . Carr 11958 in L (SE. New
Guinea, Koitaki).”’—Holotypus, L, not seen; isotypus, K!'—Equated with C. grandis by
Verdcourt, Kew Bull. 32(1): 221. 1977.—Based on a plant naturalized in New Guinea, the
internal structure of the immature pod misinterpreted.

Cassia brasiliana sensu Colladon, 1816, p. 83; Humboldt, Bonpland & Kunth, 1824, p- 337,
DeCandolle, 1825, p. 489; Vogel, 1837, p. 11, exclus. var.; Saldanha da Gama Filho, Config.
e descr. org. fundam. das princip. mad. Rio de Jan. 1: 43. 1865.

Cassia grandis sensu Bentham, 1870, p. 93; 1871, p. 515; Perkins, Contrib. U.S. Nat. Herb. 10
157. 1907; Fawcett & Rendle, 1920, p. 101; Standley, 1922, p. 405; Colthurst, Familiar Fl.
Trees India 64. 1924; Pittier, Pl. Usuales Ven. 163. 1926; Pittier, 1928, p. 117; Britton &
Rose, 1930, p. 229; Britton & Killip, 1936, p. 169; Ducke, 1939, p- 79; Amshoff, 1939, p. 57;
Standley & Steyermark, 1946, p. 116; Schery, 1951, p. 45, fig. 118, exclus. syn. C. regia; De
Wit, 1955, p. 213; Neal, In Gardens of Hawaii 424, fig. 175b. 1965; Little, Trees Pto. Rico,
second vol. t. 371. 1974; Isely, 1975, p. 98; Graf, Tropica 551. 1978. Cathartocarpus grandis
sensu G. Don, 1832, p. 452.

Semideciduous trees of potentially great stature, in age attaining 30 m with
trunk up to 7 dm diam breast-high, but flowering when (4-)6 m, the adult crown
of foliage broad and rounded, the woody parts foetid when cut or bruised, the
livid annotinous branchlets angulate by spurs descending from each If-scar, the
hornotinous branchlets contemporary with the cauliflorous inflorescence as well
as all lvs and raceme-axes densely pilosulous with sinuous or straightish spread-
ing-incurved hairs up to 0.2-0.45(-0.6) mm, the newly expanding lvs rusty-
tomentulose, the copious distichous adult foliage bicolored, the Ifts (dry) brown-
ish-olivaceous and dull or sublustrous above, paler dull beneath, the racemes
ascending solitary or paired from nodular spurs on branchlets of second or third
year, the fl-buds and sepals pallidy mealy-tomentulose.

Stipules livid triangular-subulate 0.4-1 mm, commonly concealed by vesture
and promptly deciduous from their expanding If, absent from mature foliage.

Adult Ivs mostly (12-)15-30(-35) cm, exceptionally some (?shade) lvs 40-53
cm; petiole including livid pulvinus (1.5-)2—4.5 cm, a little longer than the first
interfoliolar segment of rachis, this 10-25 (rarely 30-45) cm, shallowly openly
grooved ventrally, the groove interrupted at each pair of pulvinules, these
10-20(-26) mm apart; pulvinules 1.4-2.1(-2.6) mm; Ifts (7-)8-17(=21) pairs de-
crescent proximally and also sometimes a trifle so distally, in outline most often
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exactly oblong and at apex obtuse, depressed-deltate or emarginate but shorter
ones sometimes ovate-oblong and some distal ones oblong-oblanceolate or -ellip-
tic, all at inequilateral base broadly rounded, truncate or subcordate, the longest
of a If 3.5-6.5(-8.3) x 1.2-2.4(-3) cm, 2.5-4(-4.2) times as long as wide, the
margins revolute, the midrib canaliculate on upper and cariniform on lower face,
the 14-23 rather crowded and widely ascending pairs of camptodrome secondary
veins with tertiary and irregular reticular venules all becoming prominulous on
both faces, rarely immersed on the upper.

Racemes ascending from the branchlets, but these often drooping and the ra-
cemes consequently obliquely geotropic, their early elongating (15-)20—45(-50)-
fld axis finally (8-)10-23(-27) cm, the obtusely obovoid or globose fl-buds early
separated and raised well above the several simultaneously expanded fls; bracts
and bracteoles firm, pilosulous on both faces, the former ovate, deltate-ovate or
lance-acuminate (2-)2.5-5 mm, the latter similar except a little smaller, all ca-
ducous as the pedicel beings to elongate; pedicels at full anthesis (8-)10-20 mm;
hypanthium turbinate, not over 1| mm deep, often obscurely differentiated; sepals
firm, pallid greenish or pinkish, minutely densely tomentulose on both faces,
obovate or oblong-obovate obtuse, early reflexed, the longest (5.5-)6-8.5(-=9) mm;
petals heteromorphic and of variable color, the vexillary one oblong-elliptic, bent
forward, ventrally 2-callose at thickened base of blade and differing from its
neighbors in a yellow flare or eye-spot, the rest alike obovate or obovate-flabellate
beyond the short claw, the longest petal (8.5-)9-11 mm, all opening pink and
fading peach-color, orange-pink or pale yellow, or opening whitish fading creamy,
or all opening white except for pink vexillum, in any case drying dull yellowish-
tan; filaments glabrous, the 3 sigmoid antesepalous ones 14-22 mm, * dilated in
the long distal curve, the 5 antepetalous erect, slenderly tapering and slightly
diminished toward the vexillum (4.5-)5-9 mm, the 2 next the vexillum 1-3 mm,
bent backward, the anthers all densely loosely white-pilosulous, those of 3 sig-
moid staments (1.5-)1.7-2.9(=3) X (1.1-)1.4-1.9 mm, of 5 antepetalous ones re-
supinate (0.8—-)1.2-2 mm, of 2 short ones 0.6—1.5 mm, the 5 antepetalous dehiscent
by widely gaping, sometimes confluent slits; ovary conspicuously stipitate, the
stipe 7-11 mm pilose with subhorizontal hairs, the body falcately incurved white-
pilosulous with ascending hairs, the style very short, the minute stigmatic cavity
looking up- and inward; ovules 74-98.

Pod pendulous, slow to mature and sometimes persistent into anthesis of the
following year, massively linear-oblong, when fully fertile 40-60 X 3.6-5 cm, a
little laterally compressed but strongly turgid, keeled dorsally by 1 and ventrally
by 2 parallel blunt ribs, the former 7-14, the latter together 13-25 mm wide, the
valves at first shining green becoming rough blackish transversely cracked and
coarsely prominently venulose, consisting of a coriaceous exocarp 0.7-1.3 and
a woody endocarp 1.2-2.5 mm thick, the cavity divided by stiffly chartaceous
septa into one row of locules 7-8 mm long, these filled with sweetish (edible,
cathartic) pulp that dries to laminated flakes adherent to the locule-walls; seeds
turned broadside to the septa, obovoid-ellipsoid biconvex *+14-16 X 9-10 mm,
the testa smooth lustrous castaneous; pod indehiscent, the seeds released only
by weathering on the ground.—Collections: 110.—Fig. 1 (androecium), 2 (pod).

An element of lowland and riparian, semideciduous forest adapted to a more
or less pronounced dry season, persisting in thickets and as a fence or shade tree,
planted, apparently from remote times, about dwellings and thence sparingly
naturalized, the aboriginal dispersal consequently ambiguous or controversial,
but apparently truly native, mostly between 3 and 300 m but ascending in Nica-
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ragua to 600 and in Colombia to 1000 m, in Central and South America and parts
of the Greater Antilles: s.-e. Mexico (Tabasco) and s.e., predominantly on the
drier Pacific slope, to the Magdalena and Cauca valleys in Colombia; middle
Orinoco basin in Venezuela; e. and e.-centr. Cuba, Jamaica, Hispaniola and 5.-W.
Puerto Rico; along rivers and estuaries in the Guianas and lower Amazon (Para,
reported by Ducke from Amazonas); disjunct in gallery forest of the Pantanal in
Mato Grosso, Brazil; questionably native in s.-centr. Mexico (Guerrero, s.-w.
México), in trans-Andine Peru (middle Ucayali valley in Loreto) and at scattered
points around the e. shoulder of Brazil; cultivated in Brazil s.-ward from Bahia,
in tropical and subtropical gardens around the world, in some Lesser Antilles,
and sometimes as an ornamental within its native range.—FIl. mostly
(XI-)II-IV(=V), in the Guianas, the Amazon delta region and the Pantanal mostly
VIII-X, the fls usually contemporary with the flush of new foliage, when the tree
is partly defoliate.—Horse cassia, pink shower, liquorice tree; stinking-toe (B.
W. 1.); cafiafistula de Castilla (Mexico); carao, caragua (Centr. Amer.); bucut,
mucut (Maya); cardmano (Nicaragua); sandal (Costa Rica); cariandonga, capote
(Colombia); canaflote, canafistolo buerrero (Venezuela); canafistula cimarrona
(Pto. Rico); genetina; marimari grande, m. preto (Brazil).

Cassia X regia Standley, stat. nov. (=C. grandis X moschata). C. regia Stand-
ley, Contrib. U.S. Nat. Herb. 18: 103. 1916.—**Type [US] no. 677196,
collected around El Paraiso, Canal Zone, Panama, altitude 30 to 100
meters, January 24, 1911, by H. Pittier (no. 2532).”’—Holotypus, US!
isotypus, US! clastotypus, NY!

Cassia regia sensu Britton & Rose, 1930, p. 230; Schery, 1951, p. 47, in nota sub C. grandi.

The hybrid origin of C. regia as the offspring of C. grandis X C. moschata
was plausibly suggested by Schery (1951, 1.c.). The type-collection has the pliant-
ly pendulous raceme, the long hypanthium, the red sepals and the unmodified
vexillum of C. moschata but the open corolla and small pilosulous obtuse anthers
of C. grandis. Standley described the petals, from dried specimens then five years
old, as pale yellow with conspicuous purple veins, but fresh color is indecipher-
able from dried specimens in this group, pink and yellow petals often turning
nearly the same shade of buff-orange when dried. A similar plant with petals
noted in the field as salmon-pink was collected by Britton (no. /12889) in a pasture
at Cristo near Santiago in eastern Cuba, close to normal C. grandis (no. 12901).
The two supposed parents are native in similar habitats in Panama and C. mos-
chata was cultivated in the vicinity of Santiago not far from Cristo (El Caney,
Britton 1856, NY), so the possibility of contact is established. Controlled hybrid-
ization should be attempted to settle the question.

iv. ser. MOSCHATAE Irwin & Barneby

Cassia ser. Moschatae Irwin & Barneby, ser. nov., bracteis diu ante anthesin
deciduis, racemo pendulo necnon legumine tereti pulpa gelatinosa farc-
to ser. Cassiae simillimae, sed ab omnibus generis seriebus flore ma-
turo petalis concavis conniventibus subgloboso staminumque 3 lon-
gorum antheris apiculato-umbonulatis diversae.—Sp. unica: C.
moschata H.B.K.

Bracts and bracteoles caducous long before anthesis; racemes pliantly pendu-
lous from annotinous branchlets; petals (yellow or bronze-yellow, often red-
veined) permanently concave and connivent at full anthesis to form a subglobose



1982] CASSIINAE—CASSIA 33

bowl-shaped perianth; anthers glabrous, of 3 long stamens apiculate at apex, of
4 antepetalous fertile ones erect; pod and seeds of ser. Cassia.—1 sp. of tropical
America n. of the Equator.

Cassia moschata is unlike any other in the bowl-shaped inner perianth and
differs from vegetatively similar American cassias in the glabrous apiculate an-
thers. The pod and seeds of C. moschata are structurally like those of C. fistula,
and the pods, which have the same medicinal properties, were formerly exported
to Europe as substitutes for the genuine Asiatic senna. The abundant flowers, of
rich golden or bronze-yellow sometimes veined or suffused with red, hang down
from actively leaf-shedding or already leafless branchlets of the preceding year
on a slenderly tapering axis, but each flower is borne on a refracted and twisted
pedicel by which its orientation in relation to the pollinator is restored to vertical.
According to Neal (In Gardens of Hawaii 425. 1965) C. moschata is sterile where
planted in the Hawaiian Islands, presumably for lack of the appropriate pollinator,
a point which may have a bearing on the peculiar form of the corolla.

8. Cassia moschata Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6 (qu): 338.
1824.—*“Crescit in sylvis, ad fluvium Magdalenae, prope Mompox
[=Mompds, Bolivar, Colombia].”’—Holotypus, labelled ‘n. 1479, Rio
Magdalena prope Mompox,” P-HBK (lvs only), char. ampliat. Han-
bury, Trans. Linn. Soc. 24: 162, t. 26. 1864.—Cathartocarpus mos-
chatus (Humboldt, Bonpland & Kunth) G. Don, Gen. Hist. Dichl. PI.
2: 453. 1832.

Cassia moschata sensu Vogel, 1837, p. 11; Bentham, 1870, p. 94; 1871, p. 156; Hanbury, Trans.
Linn. Soc. London 24: 162, t. 26. 1863 (OPTIMA!); Pittier, 1928, p. 118; Britton & Rose, 1930,
p- 230; Britton & Killip, 1936, p. 169; Schery, 1951, p. 47, fig. 119.

Semideciduous, amply leafy trees with rounded crown and trunk when adult
1.5-9 dm diam, commonly seen 7-20 m tall but potentially flowering when smaller
and attaining 28 m, the older branchlets livid lenticellate, the hornotinous ones
and their distichous lvs pilosulous with spreading or incurved hairs up to 0.2-0.4
mm, the flush foliage yellowish- or whitish-tomentulose, the mature foliage bi-
colored, the Ifts above lustrous brownish-olivaceous and either thinly pilosulous
marginally or overall or glabrate, beneath paler dull and more densely pilosulous,
the elongate racemes produced from axils of lvs newly fallen or soon to fall,
pliantly pendulous from annotinous branchlets and subcontemporaneous with
new lvs.

Stipules thinly herbaceous, semisagittately 2-lobed, the longer lobe erect lan-
ceolate or subulate 1.5-4.5 mm, the shorter one descending triangular-subulate
0.5-1.5 mm, the whole blade caducous from newly expanded If.

Adult lvs, excluding the often shorter and simpler first If of each branchlet (not
further mentioned), 11-26 cm; petiole including firm, moderately dilated pulvinus
9-22 mm, shallowly sulcate ventrally; rachis 9-22 cm, its ventral groove contin-
uous past the pulvinules, the longer interfoliolar segments on either side
(9-)10-16(-18) mm; pulvinules dorsoventrally compressed 1-1.8(-2.4) mm; Ifts
either opposite or alternate along rachis (sometimes both on different lvs of one
branchlet), decrescent proximally and thence either subequilong or again decres-
cent distally, those of larger lvs 10-16(-17, exceptionally —20) pairs, in outline
oblong, lance-oblong, rarely ovate-oblong, obtuse, emarginate or broadly del-
tately subacute, the largest (26-)28-53 x (8-)9-17(=20) mm, (2.7-)2.8—4.1 times
as long as wide, at inequilateral (distally broader) base broadly rounded or sub-
cordate, the margin revolute. the oblique but straight midrib shallowly depressed
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above, cariniform beneath, the (12-)14-19 pairs of widely ascending campto-
drome secondary veins with connecting tertiary and reticular venulation all be-
coming finely sharply prominulous on both faces. )

Racemes loosely 25-70-fld, the axis elongating much before anthesis and be-
coming (6-)9-32 cm, the several simultaneously expanded fls far surpassed by
unopened buds, or all fls subcontemporaneous, the pedicels refr.acted an.d SO
twisted as to restore the vexillum to vertical, though the fl in reality resupinate
relative to its parent axis; bracts slenderly lance-subulate up to 3 mm, very early
caducous with the similar bracteoles, all thrown off before the pedicel begins to
elongate, absent at anthesis; pedicels at anthesis (5-)6-12(-14) mm measured up
to base of the slenderly vase-shaped hypanthium, this 2-3.5 mm; ﬂ'-buds globose
when very young, puberulent or subglabrate; sepals ovate-suborbicular gbtuse,
little graduated, the outer firm, bronze-red, dark wine-red or livid, the inner a
trifle thinner-textured, often submembranous- and pallid-margined, the longest
(5.5-)6-8(-8.5) mm; petals golden or bronze-yellow commonly red-veined, some-
times red-suffused, all convex and connivent to form a subglobose perianth, the
vexillum differentiated by its longer claw (3—4.5 mm), forwardly inclined over the
backwardly arched long stamens, its blade a little thickened along midrib but not
appendaged, the blades of all petals elliptic-obovate, the longest petal
(10-)11-15.5 mm; androecium glabrous, the sigmoid filaments of 3 abaxial sta-
mens (15-)17-26 mm, those of 4 median stamens either straight erect or obscurely
sigmoid, slightly decrescent toward the vexillum, 4-8 mm, those of 3 adaxial ones
thickened (the central one more so) 2-3.5 mm and distally recurved, the anthers
of 3 long stamens firm brownish lustrous, in dorsoventral view broadly ovate
apiculate (2.6-)2.8-3.5 x 2.1-2.5 mm, those of 4 median ones erect, slenderly
ovate-elliptic 2.2-3.3 X 1-1.2 mm, the anthers of 3 adaxial ones sterile not over
I mm, of the one opposed to vexillum often lacking; ovary stipitate, the glabrous
or rarely pilosulous stipe 3-5.5(-6) mm, the incurved body either glabrous or
thinly pilosulous along the sutures, at anthesis glabrous laterally but following
fertilization becoming densely velvety-puberulent, the very short style abruptly
narrowed into an introrsely ascending stigmatic cavity 0.1-0.15 mm diam; ovules
76-109.

Pod pendulous, when fully fertile and undamaged by insects smoothly rod-
shaped terete 35-50 x (1.2-)1.3-1.7(-1.9) cm, straight or almost so, the slender
sutures immersed, the fuscous or livid-brown valves minutely puberulent overall,
consisting of a pithy-fibrous, transversely fissured exocarp +0.1 mm thick and
woody endocarp 0.25-0.6 mm thick, the cavity divided by complete woody septa
nearly as thick as the valve-wall, the fertile locules 3.5—4.5 mm long, as wide as
the cavity; seeds (poorly known, much predated by bruchids) slowly maturing,
laid broadside to the cavity in thin malodorous pulp, £7-8 X 5-6 mm, the cas-
taneous testa smooth, highly lustrous.—Collections: 72.—Fig. 1 (androecium).

Open semideciduous woodlands, savanna thickets, savanna-forest ecotone, and
along streams in wet forest, 1-300 m, common and locally abundant, wild, cul-
tivated and preserved for shade and beauty in pastures and along fences over
much of the Orinoco basin and n.-e. Colombia (Boyaca, Meta, Vichada) and
Venezuela (Amazonas and Apure to Delta Amacuro), n. in Venezuela to interior
valleys of Cordillera Costanera and to the Maracaibo Basin in Zulia, feebly n.-e.
in Colombia to lower Magdalena valley and thence to centr. Panama, skirting the
flanks of Guayana Highland to the w. and reappearing abundantly on savannas
of upper Rio Branco in Terr. do Roraima, Brazil and adjacent Guyana: apparently
native but disjunct in e. Guatemala, adjoining Belize and the Gulf lowlands of
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s.-e. Veracruz and Tabasco, thence just reaching the Pacific slope near Tehuan-
tepec in Oaxaca; collected once (perhaps cultivated) in Guayas, Ecuador, long
cultivated and locally naturalized on Cuba, and a prized ornamental tree of Old
and New World tropical botanic gardens.—Fl. I-IV, sometimes earlier in Brazil
and s. Venezuela, usually when annotinous foliage is falling or mostly fallen and
new leaves begin to unfold.—Carafistola sabanera.

v. ser. HETEROSPERMAE Irwin & Barneby

Cassia ser. Heterospermae Irwin & Barneby, ser. nov., leguminis cavitate septis
fere obsoletis continuo necnon seminibus oblique basipetis de latere
(valvulis parallele) compressis inter congeneres unicae, caeterius brac-
teis bracteolisque caducis, racemis pendulis necnon antheris staminum
ante petalos sitorum erectis ser. Moschatis similes sed ab eis petalis
radiatim apertis fere planis antherisque staminum 3 longorum obtusis-
simis (nec apiculatis) diversae.—Sp. unica: C. hintoni Sandwith.

Bracts and bracteoles caducous long before anthesis; petals (yellow) rotately
expanded at full anthesis, plane or nearly so, shed before the sepals; anthers
pilosulous, those of 4 fertile antepetalous stamens erect, those of 3 long sigmoid
ones obtuse; septa of pod incomplete or almost lacking, the seeds obliquely ba-
sipetal and laterally compressed parallel to the valves, their hilum near base of
one rim.—1 sp. of s. Mexico.

Cassia hintoni has almost the foliage of C. moschata and similarly pliant ra-
cemes pendulous from annotinous branchlets, but the corolla is rotately expanded
like that of C. fistula and the subunilocular, internally thinly pulpy pod with its
basipetal, laterally compressed seeds are without peer in the genus. The pod’s
plush-like indumentum recurs in South American C. (ser. Tetrapleurae) fastuosa
var. fastuosa and in African C. abbreviata Oliv.; this striking phenetic character
seems to lie deep in the genetic potential of the genus and is only randomly
realized, in species not closely related to each other.

9. Cassia hintoni Sandwith, Kew Bull. Misc. Inf. 1936: 5. 1936.—‘‘Mexico. State
of Mexico: District of Temascaltepec; Nanchititla . . . Feb. 23rd, 1933,
Hinton 3440 (typus); Limones, 960 m . . . Jan 30th, 1934, Hinton 5570;
Ixtapan ... May 3rd, 1935, Hinton 7727.”—Holotypus, K! = NY
Neg. 1424, isotypi, G, MEXU! paratypi, Hinton 5570, 7727, K, NY,
US!

Shrubs and slender trees at anthesis 2—-17(-20) m with grayish-brown, in age
lenticellate, vertically fissuring bark, the hornotinous branchlets, foliage and axes
of inflorescence finely pilosulous with erect or forwardly incumbent hairs up to
0.2-0.5 mm, the loose racemes of large fls pendulous from leafless annotinous
branchlets, the foliage deciduous during the dry season.

Stipules subulate 0.7-1.7 mm caducous.

Lvs up to 15-23 cm (some on immature spurs coeval with fls shorter, not
further described); petiole including little-dilated pulvinus 25-35 mm, at middle
0.7-1.1 mm diam, obscurely sulcate ventrally; rachis = 12-20 cm, the interfoliolar
segments 9-14 mm; pulvinules =0.7-1 mm; Ifts (9-)14-18 pairs subisomorphic,
oblong or ovate-oblong obtuse apiculate +20-35 X 7.5-12 mm, at inequilateral
base broader on distal side, the blades submembranous, the pallid midrib with
5-8 pairs of slender secondary veins prominulous only beneath, tertiary venula-
tion immersed.
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Racemes loosely 15-25-fld, the peduncle proper no longer than interfloral seg-
ments of the slender tapering rachis, this becoming 12-24 c¢m; bracts firm lan-
ceolate or lance-acuminate 2.5-4 mm, like the 2 basal ovate bracteoles deciduous;
pedicels obliquely ascending to vertical (appearing refracted from geotropic par-
ent axis) including hypanthium +3—4 cm, the fertile ones early thickened, lignified
in fruit; fl-buds obovoid-ellipsoid obtuse, densely subvelutinous-puberu}ent; hy-
panthium slenderly vase-shaped 4.5-5 mm; sepals greenish or fuscous with pallid
yellowish margins, obovate of nearly equal length (10.5-)11-14.5 mm, early re-
flexed, persistent after fall of petals; petals subequal yellow, delicately brown-
veined when dried, externally puberulent along venules, the claw (+4 mm) and
ovate-oblong obtuse or emarginate blade together (18-)20-25 mm; filaments gla-
brous, those of 3 abaxial antepetalous sigmoid stamens 32—40 mm, compressed
but dilated near middle of distal inward curve, those of their 4 antepetalous
neighbors and of 3 adaxial ones gently porrect and 7.5-12 mm, the anthers of the
3 long stamens ovate, bluntly lobed at base 4-4.3 X 2.5 mm, those of 4 median
stamens ovoid acutely sagittate at base and a trifle sigmoidally arcuate
3.8—4.8 X 2-2.4 mm, those of 3 adaxial ones ovoid obtuse 1.3—-1.8 X 0.8-1 mm,
all anthers thinly pilosulous but those of the 3 longest and 3 abaxial stamens only
so on dorsal face; dehiscence of 3 far-exserted anthers through the sutures, of 4
median ones by basal slits, of 3 abaxial ones by small basal pores; ovary densely
white-pilosulous; style (scarcely differentiated externally) 4-5 mm, pilosulous ex-
cept at gently incurved apex, the stigmatic aperture looking upward, minute.

Pod pendulous, shortly stout-stipitate, the body cylindric, acuminately tapering
at both ends, straight or slightly decurved, 35-75 X 1-1.3 cm, the sutures scarcely
differentiated externally, the valves densely gray-velvety-pilosulous, when ripe
consisting of a stiffly papery, transversely fissured exocarp exfoliating from a
cylindric coriaceous endocarp, the pulpy cavity not divided by septa; seeds en-
veloped in thin, when dry pitchlike pulp, obliquely descending in the cavity,
turned broadside to the valves, plumply biconvex, in outline obovate or oblong-
obovate 7-9 X 5-6 mm, the castaneous testa smooth, highly lustrous, the hilum
situated on the rim; pod essentially indehiscent, seeds tardily released following
decay of pod on the ground.—Collections: 14.—Fig. 6.

Drought-deciduous brush-woodland and open places in the oak-belt,
+100-1100 m, apparently local and scattered in the Balsas Depression and on the
Pacific foothills of s.-w. Mexico, in coastal Jalisco (near Chamela and Barra de
Navidad), coastal s.-w. Michoacan (mun. Arteaga and Aquila) and s.w. México
(mun. Tejupilco).—FI. III-VI.

vi. ser. TETRAPLEURAE Irwin & Barneby

Cassia ser. Tetrapleurae Irwin & Barneby, ser. nov., imprimis legumine intus
pulposo sutura utraque bicostato, bracteis bracteolisque per anthesin

persistentibus insignes.—Sp. typica: C. fastuosa Willdenow ex Ben-
tham.

Bracts and bractlets persistent into anthesis; anthers of 4 fertile antepetalous
stamens erect; pod carinate both ventrally and dorsally by a contiguously parallel
pair of thickened ribs; seeds transverse 1-seriate, enveloped in thin gelatinous
(when dry fragile, flaky) pulp.—Spp. 3, of tropical and subtropical S. America.

The Tetrapleurae are the only native American cassias in which the bract and
bracteoles persist into anthesis of the flower, and their pod, doubly costate along
both sutures, occurs nowhere else in the genus. The Asiatic Obolospermae have



1982]

20000001
RN

CASSIINAE—CASSIA

N

S

o gian

s

<5
= 4 SN \\’ o
=
N

0 3
B N "/'g
‘.‘7/ .3 e \
L NTANY, n
Jj@

] ‘/x e
\ 4“‘// =
>r\
S
N
W S
\ Ay
Ay %
\.‘ 2
[ \2‘2

37

Fig. 6. Cassia hintoni Sandw.—Leaf + raceme xV%; androecium x1¥5; pod xV4; seed X2 (Hinton

15876).
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similar bracts but their pods lack the double sutures and their seeds are enveloped
not in pulp but in a dry suberous disc. The nodular swelling on the outer curve
of the long stamens in yellow-flowered south-Brazilian C. (Tetrapleura.e) 161?10‘
phylla is precisely repeated in pink-flowered Asiatic C. (Obolospermae)JaVamca ,
but we interpret this as an instance of parallelism, not as an indicator of close
kinship.

10. Cassia ferruginea (Schrader) Schrader ex DeCandolle, Prod. 2: 489. 1825.
Bactyrilobium ferrugineum Schrader, Gétting.'Gelehrt. Anz. 1(72):
713. 1821.—Typus infra sub var. ferruginea indicatur.

Trees 6-20 m, potentially flowering as juvenile shrubs, when adult with rounded
crown and trunk up to 6 dm diam, the glabrescent gray-brown, atro-castaneous
or livid annotinous branchlets angulately ribbed, the hornotinous ones together
with If-stalks, Ifts (except rarely the upper face) and axes of inflorescence varying
from densely pilosulous to minutely puberulent with spreading, incumbent or
rarely subappressed, commonly rufescent hairs up to 0.1-0.35 mm, the phyllotaxy
spiral, the lvs bicolored, when dry dull brownish-olivaceous above, paler beneath,
the long loose racemes of fragrant yellow fls terminal to current year’s, obliquely
geotropic leafy branchlets or to leafless branchlets emergent laterally from an-
notinous branchlets + coinciding with the new flush of foliage.

Stipules thinly herbaceous 2-lobed, the ascending lobe narrowly lanceolate or
lance-attenuate (1.5-)2-7 X 0.4—-1 mm, the descending one similar but only
1-2.5(-3.5) mm, the whole blade deciduous before the associated If, sometimes
prior to its full expansion.

Lvs (10-)12-28 cm, becoming longer and more complex upward along each
branchlet; petiole including firm pulvinus 14-26 mm, at middle 0.9-2 mm diam,
openly shallowly grooved ventrally; rachis (5-)8-22.5 cm, its longer interfoliolar
segments (6-)8—14 mm; pulvinules (1-)1.2-2 mm; Ifts (7-)10-21(-23) pairs, op-
posite or less often scattered, a little decrescent toward each end of rachis, the
largest adult ones narrowly oblong or oblong obtuse mucronulate or apiculate
22-45(—48) X 6.5-12(~15) mm, (2.6-)2.94.1(—4.3) times as long as wide, at base
inequilaterally cuneate, rounded, subtruncate or proximally subcordate, the
broader distal side commonly abruptly obtusangulate, the mature margin revo-
lute, the midrib depressed above, cariniform beneath, the 6-9(-10) pairs of camp-
todrome with few random intercalary secondary veins finely prominulous on both
faces, a weak open tertiary venulation scarcely raised or immersed.

Racemes sessile or almost so, loosely 20-65-fld, the tapering, geotropically
arcuate (but not pliantly pendulous) axis elongating prior to anthesis and many
(or all) fls usually expanding subsimultaneously, the mature axis (6-)12-30(-36)
cm; bracts firm, lance-ovate or lance-acuminate to -caudate 3-10 X 1.6-2.2 mm,
persistent with the pair of similar but shorter, proportionately broader bracteoles
into or shortly past anthesis, then deciduous; pedicels widely divaricate or from
pendent axis refracted and twisted so as to restore its fl to vertical, including the
slenderly vase-shaped hypanthium (21-)25-45 mm, the hypanthium itself
(1.5-)2—4 mm; fl-buds ellipsoid obtuse, densely finely puberulent, the firm ovate-
obovate sepals only a little graduated, the longest inner one 6.5-11(~12) mm, all
reflexed at full anthesis and deciduous promptly thereafter; petals yellow some-
times brick-red in age, often puberulent dorsally along veins, widely expand-
ing and almost plane at full anthesis, elliptic or obovate subhomomorphic
(9-)11-28 x 5-15 mm, at base either abruptly cuneate or when broad contracted
into a claw up to I mm long; androecium glabrous except for dorsally pilosulous
anthers of 3 long stamens, the sigmoid filaments of these dilated distally (ribbon-
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like) and (measured along curvature) 18—46 mm, the other 7 filaments straight
erect = dilated proximally and tapering distally, variably diminished backward
toward the vexillum, the 4 median antepetalous 6-17 mm, the 3 adaxial 3.5-13
mm, the 2 antesepalous hamately recurved at apex, the anthers of 3 long stamens
ovate obtuse 2.3-3.5 X 1.5-1.9(-2) mm, of 4 median more narrowly obovate-
hastate 2.4-3.5 X 1.1-1.8 mm, of 3 adaxial minute, sterile or nearly so,
(0.5-)0.7-1.3 mm diam; ovary pilosulous, its stipe 3-5.5 mm, its style (externally
scarcely differentiated) 1.5-2.7(=3) X 0.6-0.8 mm, incurved at apex and abruptly
contracted into the intro-antrorse ciliolate stigmatic cavity 0.1-0.2 mm diam;
ovules 108-156.

Pod (little known) pendulous, slenderly rodlike 4.5-7 (acc. Mexia -8.8)
dm X 1.7 cm X 1.4 cm, straight, a little laterally compressed, coarsely bluntly
2-carinate both ventrally and dorsally by greatly thickened double sutures, gently
convex and obscurely corrugated laterally, the cross section oblately elliptic, the
thin, early glabrate exocarp becoming skinlike, transversely cracked, livid-cas-
taneous and lustrous, the woody endocarp =0.8 mm thick and the interseminal
septa only a trifle thinner, the locules +6-7 mm long; seeds 1-seriate, turned
broadside to the septa, each clothed in a pulpy envelope which contracts around
it in drying as a loose coat separated from the locule-wall, in form (immature)
like that of kindred spp., not seen ripe.

Like all genuine cassias C. ferruginea is a handsome, potentially long-lived
tree, notable for its abundant drooping racemes of sweet-scented flowers and for
its extremely long and narrow pod double keeled along both sutures. It differs
from related and partly sympatric C. leptophylla, which has a similar but more
massive 4-keeled pod, in the more numerous oblong and smaller, more simply
penniveined rather than reticulate leaflets, and in the narrow and loose, not con-
gested corymbiform racemes of smaller flowers borne on pedicels about 2.54.5
(not 6.5-8) cm long. The nodular swelling on the outer curve of the three long
stamens which characterizes C. leptophylla alone among native American cassias
is represented in C. ferruginea by a gradual ribbonlike dilation, and their anthers
are substantially smaller, 2.3-3.5 (not 3.6—4.5) mm long. The pod of neither
species is well known, but that of C. ferruginea appears on present evidence to
be at once longer and narrower, its length correlated no doubt with a generally
higher number (=108-156, not 80-114) of ovules. The largest-flowered forms of
C. ferruginea resemble allopatric C. fastuosa in the elongating raceme of persis-
tently bractate flowers, but can be separated infallibly at anthesis by the narrow
stipules and sessile or subsessile petals and in fruit by the more coarsely 4-costate
pod.

From early times the leaflets and flowers of C. ferruginea (or C. staminea)
have been noticed as variable in size and its pubescence as variable in length and
density, but the modes of variation were known by Bentham (1870, l.c.) to be
poorly correlated, a fact confirmed by modern collections. On the other hand the
accumulated material of C. ferruginea shows an emphatic clinal curve of variation
in amplitude of petals and length of sigmoid stamens that corresponds with
north—south dispersal. Although the curve seems continuous and there are a few
equivocal collections from central Minas Gerais, the extreme forms are so strik-
ingly different that we feel justified in recognizing two taxonomic units.

Key to the Varieties of C. ferruginea

1. Petals obovate or oblong-obovate 15-28 X 10-15 mm; sigmoid filaments (measured along
their curvature) 30—46 mm; centr. Minas Gerais, n.-ward from *20°S, to e.-centr. Goias,
s. Ceara and s.-e. Bahia. 10a. var. ferruginea (p. 40).
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I. Petals oblong-elliptic (9-)10-20 x 5-9(-10) mm; sigmoid filaments 18-30 mm; s.-€. Minas 40
Gerais, s.-ward from *21°S, and Rio de Janeiro to Parana. 10b. var. velloziana (p. 40).

10a. Cassia ferruginea (Schrader) DeCandolle var. ferruginea. Bactyr ilobium fer-
rugineum Schrader, 1821, l.c., sens. str.—*. . . [der Prinz Maximilian
von Neuwied . . . in Brasilien gesammelten Gewachse . . .] n. 27.—
Holotypus not seen; isotypus, fragm. + drawing, sent to DeCandolle
by Schrader as Cassia ferruginea, G-DC!'—A spm labelled “°C. sta-
minea, leg. Maximilian zu Wied-Neuwied,”’ s. loc., M (hb. Mart.)! is
possibly isotypic.—Cathartocarpus ferrugineus (Schrader) G. Don,
Gen. Hist. Dichl. Pl. 2: 453. 1825. Cassia brasiliana var. B [?C.] fer-
ruginea (Schrader) Vogel, Syn. Gen. Cass. 11. 1837.

Cassia staminea Vogel, Syn. Gen. Cass. 14 & Linnaea 11: 536, descr. ampliat. 1837.—'‘In
Brasilia: Sellow leg. pr. Pitangui et Fac[enda] de Caxoeira [=w.-n.-w. of Belo Horizonte,
Minas Gerais].”’—Evidently described from at least 2 collections at B, one differentiated
as an unnamed forma B; Sellow s.n., K! = NY Neg. /438, may duplicate one of these but
lacks data of locality.—Equated with C. ferruginea by Bentham, 1870, p. 95.

Cassia ferruginea sensu Bentham, 1870, p. 95 & 1871, p. 516, maj. ex parte, exclus. syn. Velloz,
& Saldanh. nonnullisque speciminibus e Brasilia austro-orientali, quae var. vellozianae re-
ferimus.

Characters as given in key.—Collections: 23.

Wooded valley slopes, gallery-margins, cerradao, and surviving in capoeira or
as a fence-tree, mostly 200-950 m, scattered around and within the basin of Rio
Sao Francisco from centr. Minas Gerais n. to Sa. de Araripe in s. Ceara (lat.
+7-20°S), w. to the upper Tocantins in centr. Goias and reappearing locally on
the Atlantic slope in s.-e. Bahia at 5-300 m, both in coastal wet forest and in
mata de cip6 of the Paraguagu and Contas valleys; here and there cultivated for
shade and ornament and locally spontaneous (as in Parque do Guara, D.F.).—Fl.
X-II.—Canafistula preta.

10b. Cassia ferruginea (Schrader) DeCandolle var. velloziana Irwin & Barneby,
var. nov., a var. ferruginea petalis saepius brevioribus 1-2 (nec
1.5-2.8) cm longis semper angustioribus (minus quam 1 cm latis), sta-
minum 3 longiorum filamento breviori 18-30 (nec 30-—46) mm longo
patriaque meridionali diversa.—BRAZIL. Guanabara: Floresta da Ti-
juca, s.d., flor., Glaziou 10696.—Holotypus, NY; isotypus, P.

Cassia javanica sensu Vellozo, Fl. Flum. 168. 1825 & Ic. 4: t. 73. 1835.—'*Habitat silvis mari-
timis, ac mediterraneis.”’—Only provisionally equated by Vellozo with C. javanica Linnaeus
and recognized by Bentham (1870, p. 95) as synonymous with C. ferruginea sens. lat.—Non
C. javanica Linnaeus, 1753.

Cassia ferruginea sensu Bentham, 1870, p. 95 & 1871, p. 516, amb. ex parte, quoad syn. supra
cit.

Characters as given in key.—Collections: 15.

Wet woodlands, gallery-forest, sometimes abundant in disturbed or regener-
ating forest, +300-750 m, discontinuously dispersed from the headwaters of rios
Doce and Grande in s. Minas Gerais and coastal mountains of Rio de Janeiro
s.-e. to e.-centr. and n.-e. Parana, lat. £22-25°S, in its native range preserved
for ornament and shade and sometimes planted about dwellings.—F1. XI-1.—Ca-
nafistula, c. preta; banana de macaco.

11. Cassia fastuosa Willdenow ex Bentham in Martius, Fl. Bras. 15(2): 95. 1870.—
Typus infra sub var. fastuosa indicatur.

Potentially massive trees with broadly rounded crown, reaching 40 m with
trunk | m diam but commonly seen 8-18 m with trunk 1.5-6(-8) dm diam and
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sometimes as a precociously flowering treelet no more than 4 m, the older branch-
lets livid glabrate, prominently obtusangulate, the hornotinous ones with lvs (ex-
cept for sometimes glabrate upper face of Ifts) and axes of inflorescence all mi-
nutely pilosulous with fine incurved or curly hairs up to 0.1-0.25 mm, the
emergent foliage sordid-tomentulose but early greening and when adult bicolored,
the Ifts then lustrous green above and paler beneath, the phyllotaxy spiral, the
long loose racemes of large fragrant fls borne on a stiff tapering, geotropically
arcuate axis either terminal to few-lvd branchlets or to leafless branchlets arising
from annotinous wood, anthesis coinciding with or closely following leaf-fall and
flush of new foliage.

Stipules thinly herbaceous green 2-lobed, appearing lunately semi-elliptic and
laterally attached below middle, there 2.5-5 mm wide, the obliquely lance-acu-
minate or -caudate lobes unequal, the ascending one (5-)7-14(-15) mm, the de-
scending one 3.5-7(-10) mm, the whole blade in age delicately reticulate-venu-
lose, deciduous long before the associated If.

Lvs 14, mostly =1.5-3 dm, progressively longer and more complex upward
along each branchlet; petiole including firm pulvinus 14-26(-32) mm, at middle
0.8-2 mm diam, openly shallowly grooved ventrally; rachis mostly =1-2.5 (rarely
-3.4) dm, the Ifts inserted alternately up to 9-19 mm apart on each side, the
ventral groove continuous; pulvinules 0.8-2 mm; Ifts on each side of rachis 9—-12
in early lvs, in later ones 12-25(-29), slightly decrescent toward base and often
also toward apex of If-stalk, the larger Ifts narrowly lance-oblong, oblong-elliptic
or seldom narrowly oblong-ovate, obtuse apiculate or acute to acuminulate
3-6 X 1-1.5(-1.7) cm, 3-4.4(-5) times as long as wide, at inequilateral base cu-
neate or rounded proximally, rounded to truncate and obtusangulate distally, the
(adult) margin revolute, the midrib impressed above, cariniform beneath, the
8—13(-15) camptodrome with random intercalary secondary veins becoming finely
prominulous on both faces, a faint open tertiary venulation either prominulous
on both faces or dorsally only, or sometimes fully immersed.

Racemes subsessile, openly (15-)20-35-fld, the axis with short or obsolete pe-
duncle 15-35 cm, fully grown before the subsimultaneous anthesis of all its fis,
these borne on stout, widely divaricate or recurved pedicels (2.5-)3-5.5(-6) cm,
the pedicels when recurved also twisted to restore the fl to vertical; bracts her-
baceous lance- or narrowly ovate-acuminate or -caudate 6—12 X 2—4 mm, persis-
tent at least into early anthesis, then deciduous; bracteoles (basal or exceptionally
shortly displaced upward along pedicel) similar to bracts but shorter and some-
what more persistent; fl-buds obovoid-ellipsoid, densely minutely velvety-puber-
ulent; hypanthium narrowly vase-shaped (2.5-)3-5 mm; sepals firm, greenish or
fuscous, convexly ovate-obovate, scarcely graduated in length, the longest
9.5-14(-15) mm, all promptly deciduous; petals golden yellow, widely expanded
and almost plane, persistent beyond fall of sepals and androecium, subhomo-
morphic, broadly obovate beyond the conspicuous claw, the longest petal
(23-)25-37(=39) X 13-26 mm, the claws 2.5-6; androecium glabrous except for
sometimes puberulent fertile anthers, the sigmoid filaments of 3 long stamens
strongly dilated ribbonlike (33.5-)35-62 mm, of the rest porrectly erect, dimin-
ishing backward toward the vexillum, of 4 fertile ones 7-18 mm, of 3 adaxial
sterile ones 5.5-14 mm, the antesepalous pair of the latter hamately recurved at
apex; anthers of 3 long stamens ovate obtuse 2.5-4.5 X 1.8-2.2 mm, of 4 fertile
median ones (4-)4.4-6 X 1.6-2.5 mm, of 3 adaxial sterile ones 0.5-1.7 mm, that
of the antevexillar one larger than that of its neighbors; ovary densely loosely
pilosulous. the stipe 4-6(-8) mm, the style (little differentiated externally)
2.5-3.5 x (0.55-)0.6-0.75 mm, the minute intro-antrorse stigmatic cavity +0.2
mm diam; ovules 162-234.
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Pod pendulous, narrowly rod-shaped, when fully fertile 40-70 X 1-1_—1 35(-1.65)
cm, bluntly bicarinate both dorsally and ventrally by parallel contiguous, low-
prominulous stout ribs 1-2 mm diam, convex laterally, the cross section oblately
elliptic, the thin pithy exocarp either early glabrate or densely per81sten'tl.y vel-
vety-puberulent, transversely cracked when dry, the thinly woody but rigid en-
docarp 0.3-0.4 mm thick, the wall of the septa slightly thinner, the locqles 3-3.5
mm long, occupying the whole width of the cavity; seeds turned broa'dSIde to the
septa enveloped in gelatinous, when dry flaky pulp, in broad outline obovate
5.5-8 X 4-5.5 mm, the testa smooth castaneous lustrous.

The sumptuously large-flowered C. fastuosa, during its short flowering season
the handsomest of the Amazonian true cassias, is closely related to C. fe_rrugineg;
together they are a sibling couple that conforms to a familiar pattern of differential
radiation and vicariant dispersal within and to the southeast of the Amazonian
Hylaea. The relatively ample stipules, long-clawed petals and large median an-
thers reliably distinguish C. fastuosa at anthesis or in young leaf, and later on
the narrower, less prominently 4-costate pod, in which the more numerous seeds
are packed into locules only half as long, is distinctive. Although the flower of
C. fastuosa is prevailing larger than that of C. ferruginea, there is some overlap
in overall length of petals, especially in the more northern populations of the
latter (var. ferruginea) and those disjunct in the wet coastal forest of southern
Bahia, exactly where one might expect to find evidence of a common origin. Until
lately C. fastuosa has appeared to differ from C. ferruginea in the velvety-pu-
berulent, not early glabrate pod, but this difference fails in C. fastuosa var. calva
described below.

Our material of C. fastuosa from French Guiana and lower Amazonia in Para
and Amapa appears identical at anthesis with that obtained in the Madeira-Purus
basins in the southwestern Hylaea. In both the ovary is pilosulous, but its sub-
sequent history is different in the two regions. In lower Amazonia the expanding
epidermis of the fertilized ovary acquires, in addition to its original vesture, a
plushlike indumentum of minute silvery gray or at first yellowish hairs which
persists into full maturity of the fruit. In Acre, Rondonia and adjoining Mato
Grosso and Beni no secondary indumentum develops and the pilosulous hairs of
the ovary are quickly dispersed over the expanding valves and ultimately lost
altogether, the half-grown pod becoming smooth and lustrous. Except for one
collection from Humayta on the Madeira (Krukoff 6989, NY), of which the mature
pod appears to have been velvety when young, the two forms are widely and
effectively separated in dispersal and consequently deserve taxonomic status.

Several collectors have recorded the strong agreeable perfume of the flowers
of C. fastuosa, likened by George Black to the aroma of passionfruit.

Key to Varieties of C. fastuosa

1. Fertilized ovary acquiring a dense plushlike indumentum of minute whitish or yellowish
hairs, this persisting throughout the life of the developing fruit, the fully formed pod velvety-
puberulent; French Guiana, n.-e. Brazil (Amapa, Para), rarely w. to Manaus and the middle
Maderia R. in Amazonas). 11a. var. fastuosa (p. 42).

1. Fertilized ovary lacking a secondary indumentum, its pilosity quickly dispersed over the
expanding valves of the pod and ultimately deciduous, the developing and mature pod
glabrate lustrous; s.-w. Brazil (Acre, Rond6nia, n. Mato Grosso) and adjoining Bolivia
(Beni). 11b. var. calva (p. 43).

11a. Cassia fastuosa Willdenow ex Bentham var. fastuosa. C. fastuosa Bentham,
1870, l.c., sens. str.—‘Habitat in provincia Paraénsi prope Para in
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sylvis: Martius, Burchell n. 9649.; ad Parana-miri dos Ramos et Caripi
ejusdem prov.: Spruce n. 234. (specimina florida); et ad flumen Ama-
zonum prope ostium Rio das Trombetas: Martius (specimen fructifer-
um).”’—Lectoholotypus, Spruce 234, K! all paratypi (K, M) are con-
specific!—C. fastuosa Willdenow ex Vogel, Linnaea 11: 654, in nota
sub C. staminea. 1837, nom. provis.—Described briefly from Sieber
s.n. (dedit Hoffmannsegg) in herb. Willdenoviano 7978, B! = F Neg.
1687, but not unequivocally accepted as a distinct species.

Cassia fastuosa sensu Bentham, 1871, p. 516; Amshoff in Pulle, 1939, p. 57.

Characters as given in key; fertile anthers glabrous.—Collections: 27.—Fig. 7.

Virgin and disturbed forest on terra firme (one record from varzea), surviving
in capoeira and as a shade tree in pastures, originally native on riverbanks and
in natural openings, +=10-200 m, local and sometimes solitary, in scattered sta-
tions along the lower Amazon and its tributaries, mostly downstream from mouth
of Rio Trombetas, in Para, extending n. through Amapa to s.-centr. French
Guiana and e.-centr. Surinam; thence rarely w. to Manaus and the middle Madeira
river in Amazonas, where closely approaching var. calva.—Fl. VIII-XII, the
fruit long and slowly maturing, the seeds released only by rotting of the fallen
pod.— Marimari (applied also to Senna multijuga), maripixuma, parica, cordao
de S. Francisco.

11b. Cassia fastuosa Willdenow ex Bentham var. calva Irwin & Barneby, var.
nov., a var. fastuosa ovario fecundato mox glabrescenti, legumine
glabrato atropurpureo nitidulo nec ut in var. fastuosa molliter velutino-
puberula diversa.—BRAZIL. Rondénia: Madeira-Mamoré RR, km
90-93, near Jaciparana, 30.VI.1968 (fr), Prance et al. 5412.— Holo-
typus, NY.

Characters as given in key; fertile anthers glabrous or puberulent.—Collections:
12.

Habitats of var. fastuosa, but allopatric on the upper forks of rios Purus,
Madeira and Mamoré in Acre, Rondonia and n. Mato Grosso, Brazil and closely
adjoining Beni, Bolivia.—F1. VIII-IX.

12. Cassia leptophylla Vogel, Syn. Gen. Cass. 13 & Linnaea 11: 652, descr. am-
pliat., exclus. syn. Velloziano. 1837.—*'In Brasilia: Sellow leg. pr.
Ypanema [Sao Paulo].”’—Holotypus, B = F Neg. 1702! neoholoty-
pus, former isotypus, K! = NY Neg. 1439.

Cassia leptophylla sensu Bentham, 1870, p. 96; 1871, p. 516; Isely, 1975, p. 107.

Trees with amply leafy rounded crown of gracefully bending branches, poten-
tially attaining 15-18 m and trunk up to 5 dm diam but sometimes precociously
flowering as a bushy treelet, the annotinous branchlets pilosulous with erect or
forwardly incurved hairs up to 0.2-0.4 mm often mixed with small orange glan-
diform trichomes, the Ifts on both faces and the axes of inflorescence more thinly
or shortly puberulent, the phyllotaxy spiral, the mature lvs bicolored, lustrous
green above, dull beneath, the subcorymbiform racemes of large long-pedicellate
fls terminal to leafy annotinous branchlets, scarcely or shortly exserted from
foliage.

Stipules unknown. caducous before anthesis of associated fls, presumably as
the If itself begins to expand.
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Fig. 7. Cassia fastuosa Willd. ex Benth. var. fastuosa.—Leaf + raceme x5 (N. T. Silva 1301);

pod x Y4 (Krukoff 6989).
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Lvs 13-28 cm; petiole including firm pulvinus 22-36 mm, at middle 1.1-1.6 mm
diam, shallowly grooved ventrally; rachis (9.5-)11-22 cm, its longer interfoliolar
segments (11-)12-21 mm, the ventral groove interrupted at the pulvinules, these
opposite or subopposite 2.3-3 mm,; Ifts (8-)9-13(~14) pairs, gently accrescent the
length of rachis or a few distal pairs slightly decrescent upward, the longer Ifts
obliquely lance- or elliptic-ovate, acuminulate or apiculate (3.2-)3.5-
6.5(-7) X (1.1-)1.2-2.4(-2.6) cm, 2.5-3.1(-3.3) times as long as wide, at base
inequilaterally cuneate or on broader distal side rounded-subcordate, the margin
plane or subrevolute, the midrib immersed or shallowly depressed above, car-
iniform beneath, the 11-16 pairs of major camptodrome and often some interca-
lary secondary veins with tertiary and reticular venulation all subequally sharply
prominulous on both faces.

Racemes densely *+30-50-fld, the expanded fls ascending at wide angles and
raised almost to level of succeeding buds, the stout tapering axis including very
short or obsolete peduncle becoming *=1-2 dm; bracts deflexed, persistent
through anthesis, the firm blade narrowly lance-acuminate 7-16 X 1.5-2 mm,
puberulent on both faces, the bracteoles similar but shorter and proportionately
broader; pedicels at full anthesis widely spreading-ascending 6.5-9 cm; fl-buds
subglobose, densely minutely velvety-puberulent; hypanthium narrowly vase-
shaped 2-3.5(—4) mm; sepals firm, usually reddish-brown or livid except for a
narrow pallid margin, rarely greenish, subequally obovate-suborbicular
8.5-10.5(-11) mm, faintly few-nerved from base; petals yellow, thinly puberulent
dorsally along midrib, subhomomorphic 3-3.6 cm, all strongly clawed, the claw
3-5 mm, the ovate-suborbicular or oblong-obovate, shallowly convex blade
1.8-2.5 cm wide; androecium glabrous, the 3 long sigmoid abaxial filaments
29-46.5 mm, near middle of distal curve abruptly dilated into an ellipsoid nodule
+2.64 X 1.2-1.8 mm, the other 7 filaments all linear erect, slightly diminished
toward the vexillum, the shortest not less than 7 mm and the longest not more
than 14 mm, the anthers 3-morphic, those of 3 long stamens obovoid obtuse, in
dorsoventral view 3.6—4.5 X 2.1-2.6 mm, thinly puberulent dorsally, those of
4 stamens alternating with the 3 long ones erect oblanceolate in profile
4-5 X 1.3-1.7 mm, those of 3 adaxial stamens sterile or almost so 1.5-1.9 x 0.7-0.9
mm; ovary densely minutely gray-pilosulous stipitate, the straight stipe 7-12 mm,
the body hamately incurved, the style poorly differentiated externally, 3-3.5 mm,
glabrate distally, abruptly incurved to the ciliolate stigmatic cavity, this looking
in- and upward =0.2 mm diam; ovules (78-)86—-114.

Pod (little known) pendulous, linear in outline, reaching 7 dm when fully fertile
and *2-2.5 cm greatest diam, bluntly quadrangular, keeled both ventrally and
dorsally by 2 parallel ribs and +1.2-1.5 cm thick, the thin livid or blackish exocarp
splitting both lengthwise and transversally when dry, the woody endocarp up to
0.7 mm thick, the interseminal septa up to 0.5 mm thick, the almost pulpless
locules 4.5-5 mm long; seeds turned broadside to the septa, in broad view obovate
8-10 x 6.5-8.5 mm, biconvex, the castaneous testa moderately lustrous.—Col-
lections: 13.—Fig. 1 (androecium), 8.

Low woods, moist thickets and woodland-margins, sometimes in araucaria
forest, surviving as a shade tree in pastures, 10—1000 m, discontinuously dispersed
on e. affluents of Parana river in s.-e. extratropical Brazil, from the upper Tieté
in s.-e. Sao Paulo s.-w. through w.-centr. Parana and Santa Catarina to s.-w. Rio
Grande do Sul, in Santa Catarina passing the crest of Sa. do Mar to the valley
of Rio Itajai on the Atlantic slope.—Fl. XI-II.
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Perhaps the handsomest of the American cassias, C. leptophylla is readily
recognized by the large fragrant golden-yellow flowers corymbosely arraqged at
the end of leafy branchlets, by the greatly elongate pedicels, the n'odular sigmoid
filaments (reminiscent of pink-flowered C. javanica) and the massive four-angled
pod. The extratropical dispersal suggests that wider use of C. leptophylla might
be made in warm temperate gardens.

vii. ser. OBOLOSPERMAE Irwin & Barneby

Cassia ser. Obolospermae Irwin & Barneby, ser. nov., leguminis loculis 1-seriatis
disco suberoso semen nidulanti farctis praestantes.—Sp. typica: C.
javanica Linnaeus.

Bracts and bractlets persistent into anthesis; anthers of 4 fertile antepetalous
stamens subhorizontally versatile; seeds transverse l-seriate, each enveloped in
a dry suberous disc detached when ripe from the walls of the locule.—Tropical
Asia, Indonesia, Australia.

13. Cassia javanica Linnaeus, Sp. Pl. 379, 1753.—Typus infra sub var. javanica
indicatur.

Semideciduous trees of rapid growth, attaining 25, rarely 40 m, some flowering
precociously, where not crowded amply round-crowned with downswept branch-
es, these and the trunk either smooth or armed with persistent spiniform branch-
lets, the young parts varying from minutely puberulous to densely pilosulous, the
phyllotaxy distichous, the simply or paniculately racemose inflorescence terminal
to lateral branchlets, these either leafless from annotinous or even older branch-
lets or basally leafy from hornotinous growth.

Stipules 2-lobed, highly variable in development, either thinly foliaceous and
reniform or crescentic, laterally attached, each lobe obtuse mucronulate or apic-
ulate-acuminulate, the blade attaining 25 X 1 cm measured between tips of lobes,
or both lobes subulate-linear and less than 1 mm wide, the lower lobe then often
divaricate-ascending, in any case early caducous and absent from mature speci-
mens.

Lvs heteromorphic, progressively longer and more complex upward along each
annual increment of stem, those of flowering branchlets always relatively short
and simple, the longest lvs attaining *+2-3.5(—4.3) dm, the shortest rarely less
than | dm; Ifts (4-)8-17(-20) pairs, subequilong or the lowest and sometimes the
terminal pairs a little smaller than the rest, all quite variable in outline, either
ovate-obtuse, or ovate-acuminulate, or broadly oblong obtuse or deltately acute,
or obovate obtuse or emarginate, the longer ones (3-)3.5-8(-9) x 1.5-3.2 cm,
when adult sublustrous and intricately reticulate.

Racemes subsessile, densely 10-many-fld, subcorymbose at anthesis, the sev-
eral simultaneously expanded fls raised to level of nodding buds, the axis becom-
ing 3-12(-18) cm; bracts thinly herbaceous, persistent with the similar but shorter
bracteoles into anthesis, broadly to narrowly ovate-acuminate from broadly cu-
neate or subcordate, rarely auriculate base, less often lance-attenuate, 5-12(-17)
mm long; pedicels widely ascending, including the hypanthium (2.5-)3-6 cm;
hypanthium slenderly vase-shaped 2.5-6 mm; sepals firm, green or purplish, sub-
equilong, ovate, oblong-obovate or lanceolate obtuse or rarely subacute, the long-
est 4-10 mm, all reflexed at anthesis and puberulent on both faces; petals widely
spreading subhomomorphic, pale pink or carmine at full anthesis fading whitish,
buff-pink or (dry) orange-buff, puberulent dorsally, including the short claw
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Fig. 8. Cassia leptophylla Vog.—Flowering branchlet xV%; bract and bracteoles x1; androecium
X2 (Reitz & Klein 17380).

(15-)18-35 mm long, in outline varying from broadly obovate to oblong-elliptic
or oblanceolate and at apex from broadly rounded to subacute, 8-16 mm wide;
androecium yellow, like that of C. fistula except for long filaments abruptly or
gradually dilated in their distal curve into a plump ellipsoid or subglobose nodule
3.5-5 x (1.1-)1.7-2.5 mm, the anthers thinly puberulent dorsally, those of 3 long
stamens 2.4—4.3 mm, of 4 fertile antesepalous ones 3-5.5 mm: ovary strigulose,
pilosulous or glabrescent; ovules 68-94.

Pod pendulous short-stipitate, the body elongately pipelike terete or a trifle
obcompressed 4-6 dm X 1.4-1.8(-2) cm, straight or almost so, the sutures neither
thickened nor prominent, the valves atropurpureous, dark brown or almost black
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and glabrate at maturity, obscurely constricted at the septa, the firm endocarp
only 0.2-0.3 mm thick in section, the interseminal septa almos't papery 0.1—9.2
mm thick, each locule filled with a finally detached suberous disc 4—§ mm thick
enveloping a seed; seeds horizontal, broadside to the septa within thelr.suberous
envelope, plumply biconvex-obovid, £6.5-8 x 6-7 X 4-5.5 mm, the hilum sub-
basal on one broad face, the testa pale or chestnut brown, smooth and glossy;
x = 12, 14.—Fig. 2 (pod).

As described herein, C. javanica consists of a complex series of forms thought
to be native from the Bay of Bengal southeast through Malaya, Sumatra E}Hd
Indonesia to Timor and New Guinea and through Indochina to southern China
(Yunnan) and the Philippines, but for so long and so widely planted for ornament
both within and beyond its supposed homeland that aboriginal patterns of dis-
persal are now difficult or impossible to reconstruct. The plants vary between
themselves in a) pubescence b) amplitude of stipules, ¢) shape of leaﬂet§, d)
position of racemes on new or old wood, accompanied or not by coeval foliage,
e) size of calyx, f) amplitude and length (not necessarily correlated) of petals, g)
size of fertile anthers, and h) chromosome number; furthermore some trees are
said to have, particularly when immature, trunks and annotinous branchlets
armed with persistent spinescent branchlets, but the significance of this feature,
seldom noted by collectors and not seen on herbarium specimens, cannot be
estimated. In the past, various syndromes of the characters just listed have been
evoked in support of segregate species C. nodosa Buch.-Ham. ex Roxb., C.
megalantha Dcne., C. agnes (De Wit) Brenan, and the varieties indochinensis
Gagnep. and pubifolia Merr., but the identification of specimens is still difficult
and the literature is contradictory. The species most persistently segregated from
C. javanica, latterly with explicit misgivings, is C. nodosa, originally described
from trees grown by Roxburgh at the Calcutta Botanic Garden, to which it was
introduced from the region of the Ganges Delta (Chittagong, East Pakistan). Re-
cent and contemporary authors who maintain C. nodosa either as a distinct
species or as a subspecies of C. javanica (De Wit, 1955, p. 204; Isely, 1975, p.
101; Ali, 1973, p. 10; K. & S. Larsen, 1974, p. 205) attribute to it relatively small
(but still dilated) stipules, short petals and acute leaflets; but this formula cannot
be applied usefully to the whole complex, for stipules proper in C. nodosa may
be found on plants with obtuse-retuse leaflets or large flowers (or both). When
Brenan (1958, l.c.) raised C. javanica var. agnes De Wit to specific rank he
introduced as a taxonomically meaningful criterion a difference between leafless
cauliflorous simple racemes and leafy terminal, simple or branched ones, the
branched type being supposedly characteristic of C. agnes. This same mode of
variation was noticed in Philippine C. javanica by Merrill (Philip. J. Sci., Bot. 6:
48. 1910) who, somewhat paradoxically but perhaps following King (Mat. Fl.
Malay Pen. 9: 155. 1902), associated cauliflory with C. nodosa, not with C.
Javanica as most others have done. Backer & Backhuizen van den Brink (FI.
Java 1: 537. 1963) state that in Java C. javanica and C. nodosa both flower from
defoliate branches, but they maintain the species as different in the intensity of
sepal and flower color, in average shape of leaflets and in size of calyx (nodosa
5-7.5 mm, javanica 7.5-10 mm). No consensus as to the differential characters,
the taxonomic status, or the exact dispersal of C. nodosa has been reached.

In our search for acceptable names for the cassias of the C. javanica complex
cultivated and weakly naturalized in the Americas, we have sorted all available
Asiatic material in several ways, using each of the variable features listed in the
preceding paragraph as the primary division. Partition by characters a, ¢, d and
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f produced assortments which were either flagrantly improbable from the geo-
graphic viewpoint or were internally heterogeneous in parallel ways, or both at
once. A dense pilosulous vesture of foliage and inflorescence was encountered
only in the Philippines, but was found associated there either with broad folia-
ceous or minute subulate stipules and with inflorescences arising either from new
or from old branches; moreover a pilosulous inflorescence combined with merely
puberulent foliage occurs at random points in the range of the complex. We regard
such pubescence variants as beneath taxonomic notice, although they can be
visually striking and may have horticultural value. Merrill and De Wit (ll. cc.)
have noticed the variation in leaflet outline and we think rightly regard this as
superficial, for it is not consistently linked with any other single character-state
or combination of such. Position of the inflorescence in relation to annotinous
foliage would be significant if it could be shown that two fundamentally different
types of raceme were present, as suggested by Brenan’s emphasis on a branched
panicle terminating leafy branchlets supposed to characterize C. agnes. In reality
all inflorescences of C. javanica sens. lat., whether simple or branched, terminate
branchlets lateral to a primary indeterminate (seldom collected) leafy axis; they
are generally leafless when arising from older wood and vary from leafless to
several-leaved when arising from annotinous growth, a phenomenon that occurs
also in Brazilian C. ferruginea. Transition from leafless cauline and leafy subter-
minal racemes (branched or not) is not be denied, and once again we agree with
De Wit and Merrill in devaluating the taxonomic import of this character. It is
noteworthy in this connection that Roxburgh’s portrait of the original C. nodosa
cultivated at Calcutta that was published in Wight’s Icones (l.c.) shows a leafy
branchlet bearing one major and one lateral minor raceme, an arrangement not
fundamentally different from the inflorescence attributed to C. agnes. The two
chromosome numbers reported in C. javanica sens. lat. suggest genetically dis-
tinct species, and this line of investigation should be followed up by Asiatic
botanists who have ready access to fresh material of morphologically different
populations. The senior author’s count (Irwin & Turner, 1960, p. 310) of 2x = 28
relates to var. indochinensis of this revision; that of x = 12 lacks a voucher and
cannot be tied in with any particular form of the species.

Characters that we have found promising for the purposes of classification are
development of the stipules, the size (but not the color) of the sepals, and the
size of the fertile anthers, for these in varying combinations, sometimes reinforced
by petal-length, appear to be related to the dispersal of plants certainly or prob-
ably wild. The fleeting nature of stipules, which are never found associated with
mature leaves or with pods, is a practical handicap, and we have found the
identification to variety of fruiting C. javanica possible only by inferential match-
ing with more or less sympatric flowering specimens similar in foliage. In spite
of difficulties and uncertainties which are unavoidable in our present state of
ignorance we can dimly recognize four main classes of specimens which may
provisionally be referred to four varieties of C. javanica. The recognition of more
than one independent species in the complex is no longer possible.

Key to Varieties of C. javanica

1. Stipules dilated, amply foliaceous reniform or moderately dilated crescentic, the lobes dia-
metrically opposed and the blade at point of attachment (1.5-)2-10 mm wide. Anthers of 4
fertile antepetalous stamens 4-5.5 mm; petals (23-)25-42 mm.

2. Blade of stipules amply foliaceous venulose, at least 1 cm long from tip to tip of lobes
and at least 13 as wide; sepals (6.5-)7-10 mm; native in Indonesia e.-ward from Java, n.
to Luzon in Philippine Is. 13a. var. javanica (p. 50).
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2. Blade of stipules crescentic up to 18 mm long but not over 5 mm wide; sepals 5.5-7 mm;

n.-e. India through Indochina to s. China, widely diffused in cultivation. . -
13b. var. indochinensis (p. 50).
1. Stipules not dilated, the lobes subulate-linear less than 1 mm wide, the lobes often divergent
at +90°.
3. Calyx relatively large, the sepals 6-9 mm; anthers of 3 long stamens 3.5-4.3 mm, of 4
fertile antepetalous ones 4-5.5 mm; petals 20-32 mm (note: in spite of epithet only

sometimes densely pubescent). ' 13c. var. pubifolia (p. 51).
3. Sepals 4-4.5 mm; anthers of 3 long stamens 2.2-2.9 mm, of 4 fertile antepetz_ilous ones
3—4 mm; petals mostly 15-20, rarely —25 mm. 13d. var. microcalyx (p. 51).

13a. Cassia javanica Linnaeus var. javanica. C. javanica Linnaeus, 1753, l.c.,
sens. str.—*‘Habitat in India.”’—Based entirely on Cassia fistula ja-
vanica, flore carneo J. Commelijn, Hort. Med. Amstel. 1: 217, fig. 111.
1897.—*“Nobilissimi D. Cleyeri adjumento, siliquae hujus Cassia Fis-
tulae . . . ad me [ex insula Java] pervenerunt, Anno MDCVIII, nomine
Tang-goeliwangwang.'—Holotypus (De Wit, 1955, p. 215): Comme-
lijn, op. cit., fig. 111! which shows a pod of ser. Obolospermae + a
cultivated leafy shoot awkwardly lacking the enlarged stipules of var.
javanica, this perhaps due to artistic license.—The alternative neoty-
pus (I.L. 2b, cult. in hort. BO) proposed by De Wit, op. cit. p. 220,
is superfluous.—Cathartocarpus javanicus (Linnaeus) Persoon, Syn.
Pl. 1: 459. 1805.

(?)Cassia bacillus Gaertner, Fruct, sem. pl. 2: 313. 1791.—Described from a pod of unknown
provenance acquired from William Hudson, but equated with Cassia fistula indica, flore
carneo, Jaegeri Breynius, Prod. rar. pl. sec. 51. 1689, this described from an Indian pod,
certainly of ser. Obolospermae but otherwise uncertain.—Equated with C. javanica by
DeCandolle, 1825, p. 490, the synonymy not since questioned.—Cathartocarpus bacillus
Lindley, Bot. Reg. 11: 881. 1825, nom. illegit. = Senna bacillaris (Linnaeus fil.) Irwin &
Barneby.

Cassia megalantha Decaisne, **‘Nouv. Ann. Mus. Hist. Nat. Paris III, 3: 469. 1834, reprinted in
Descr. herb. Timor. 136. 1835.”’—Not seen, but referred here by De Wit (1955, p. 214).—A
spm in herb. Torrey. (NY ex P) from Timor may be authentic, or isotypic.

The var. javanica, characterized by enlarged folicaeous stipules, long sepals,
large petals and long fertile anthers, has not been recognized among the strains
of C. javanica cultivated in the Americas.

13b. Cassia javanica Linnaeus var. indochinensis Gagnepain, Fl. Gén. Indochine
2(2): 158, exclus. syn. dub. C. bakeriana. 1913.—Gagnepain cited 13
collections from Annam, Laos, Cambodia, Siam and Cochinchina,
from among which a lectotypus should be selected, presumably at P.—
Equated by Brenan, l.c., infra, with C. agnes and represented at NY
by Pierre 417 from Cambodia, a presumed paratypus.

Cassia nodosa Buchanan-Hamilton ex Roxburgh, FI. Ind. ed. Carey 2: 336. 1832.—'*A native of
Chittagong. At the Botanic garden at Calcutta.”’—Authentic specimens from Hort. Bot.
Calcut. were distributed as Wallich, Herb. Ind. 5331, K, NY (hb. Torr. ex hb. Benth.)! and
Roxburgh’s illustration was published by Wallich, Ic. pl. Ind. or. 2: t. 410. 1840—43.—Ca-
thartocarpus nodosus (Roxburgh) Steudel, Nom. ed. 2, 1: 311. 1840 (by error attributed to
G. Don). Cassia javanica subsp. nodosa K. & S. Larsen, Nat. Hist. Bull. Siam Soc. 25(34):

205. 1974.
Cassia javanica var. agnes De Wit, Webbia 11: 220, fig. 1. 1955.—"‘Type specimen—A. Cuadra
3049 . . .’—Holotypus, L (not seen); isotypus, K!—C. agnes (De Wit) Brenan, Kew Bull.

1958(1): 180. 1958.

We refer to var. indochinensis, which differs consistently from var. javanica
only in the smaller stipules and shorter sepals and not in leaflet-shape or in size
or color of the petals, almost all C. javanica cultivated in the Americas. The
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garden stock, occasionally subspontaneous in the vicinity of botanical gardens or
about dwellings, is probably derived from more than one introduction, and has
very likely been selected for size of flowers which tend to be larger than the
average in Indochina. The variety is grown commonly in the West Indies from
Cuba to Barbados (from where Brenan cited C. agnes) and we have seen spec-
imens from Belize, Guatemala and Honduras in Central America, from Venezuela
(urban), from Trinidad and Tobago, Guyana, and from several Brazilian cities.
It is well established in gardens of subtropical Florida, where known as the Pink
Shower (Isely, 1975, map 71) and is a favorite garden and street tree in Hawaii
(Degener, New Ill. Fl. Hawaiian Is., sine pag., 30.V1.1932), where the delicately
fragrant flowers are woven into leis and the shiny seeds threaded into necklaces.

13c. Cassia javanica Linnaeus var. pubifolia Merrill, Philipp. J. Sci., Bot. 5: 48.
1910.—**‘Luzon, Province of Ilocos Sur, For. Bur. 5239 Klemme ; Prov-
ince of Rizal, Merrill 1313, 2639, For. Bur. 1173 Ahern’s collector,
Decades Philip Forest Fl. no. 37 Ahern’s collector.”’—ILectoholoty-
pus, collected at Antipolo, prov. Rizal, Luzon, III. 1904, Dec. Phil-
ippine Forest Flora 37, NY!

This variety was described in terms of densely pubescent foliage but is main-
tained here because of its subulate stipules; in other respects it is not different
from var. indochinensis. It appears to be endemic to the Philippine archipelago
and has not been introduced to our knowledge in America. Taxonomically and
geographically it stands intermediate between var. indochinensis and var. micro-
calyx, combining the ample calyx and large fertile anthers of the former with the
minute stipules of the latter. Merrill (Enum. Phil. Pl. 7: 263. 1923) cites no less
than eighteen dialect names for var. pubifolia current in the Philippines.

13d. Cassia javanica Linnaeus var. microcalyx Irwin & Barneby, var. nov., inter
alias speciei formas omnes stipulis parvis subulatis latitudinem vix 1
mm attingentibus, calycis parvi sepalis 4—4.5 mm tantum longis, stam-
inum 4 fertilium ante petala sitorum antheris parvis 3—4 mm tantum,
triumque longorum sigmoideorum 2.2-2.9 mm tantum longis insignis.—
SUMATRA, TAPIANOELI. Division Padang Si Dimpoean, Subdivi-
sion Padang Lawas: Hatiran, 3-14.VII.1933 (fl), Rahmat Si Toroes
4898.—Holotypus, NY.

The var. microcalyx appears to replace other forms of C. javanica in Sumatra
and Borneo, except insofar as var. indochinensis is planted for ornament. Its tiny
calyx, narrow stipules and small fertile anthers are distinctive. One introduction
at Rio Pedras, Puerto Rico (Little 16346) appears to belong here and may be the
model for the figure in Wadsworth, Common Trees Pto. Rico 172, fig. 73, 1964;
but as var. indochinensis is also on the island we cannot be certain of this iden-
tification.

14. Cassia roxburghii DeCandolle, Prod. 2: 489. 1825, a legitimate substitute for
C. marginata Roxburgh, Fl. Ind. ed. Carey 2: 338. 1832.— ‘A native
of Ceylon introduced into the Botanic garden at Calcutta by General
MacDowall in 1802.”—Holotypus (De Wit, 1955, p. 227): Wallich
5308, K!—Non C. marginata Willdenow (1809).—Cathartocarpus
marginatus (Roxburgh) G. Don, Gen. Hist. Dichl. Pl. 2: 453. 1832.
Cathartocarpus roxburghii (DeCandolle) Loudon, Hort. Brit. 167.
1832.

Cassia roxburghii sensu Britton & Rose, 1930, p. 230; Adams, 1972, p. 322 (in clave); Isely,
1975, p. 124.
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Closely akin to C. javanica, but different in: leaflets averaging smaller, the
larger ones 2—4 cm, either obtuse or retuse; all racemes (leaﬂes§ de(ermmate
branchlets) shortly supra-axillary to coeval lvs of current year, their axis mostly
simple, exceptionally 1-2-branched; pedicels only 10-19 mm; petals (pink or or-
ange) *+10-14 mm; anthers glabrous; style slightly dilated and abruptly hooked
at apex, the stigma retrorse; x = 14. . )

Native to south peninsular India and Sri Lanka, established in Florida parks
and gardens, said to have been naturalized (Britton & Rose, 1930; Adams, 1972,
1l. cc.) formerly in Jamaica.

Numbered Exsiccatae of Neotropical Cassia

Acuna, J. 20164 (8)

Aguilar, M. 25 (7), 336 (8)

Allen, P. H. 910 (8), 1697 (8), 6809 (7)

Anderson, W. R. 12103 (11b)

André, E. 2562 (7)

Archer, W. A. 7560 (7)

Aristeguieta, L. 1555 (8)

Bailey, L. H. 1330 (8)

Baker, C. F. 113 (7)

Bawa, K. S. 173 (7)

Belém, R. P. & J. M. Mendes 115 (10a), 379 (10a)

Belém, R. P. & R. S. Pinheiro 2823 (10a)

Benitez de Rojas, C. E. 537 (7)

Benoist, R. 1541 (3)

Berg, C. C. 633 (11a), 720 (11a)

Bernardi, L. 3344 (8), 7391 (8)

Berti, L. M. 264 (5a)

Black, G. A. 47/1891 (11a), 47/2078 (11a), 52/
15481 (11a)

Black, G. A. & P. Ledoux 10827 (2), 10881 (2)

Blanco, C. 71 (5a), 352 (5a). 456 (8), 458 (8)

Blum, K. E. 2207 (8)

Blydenstein, 1774 (8)

Bovill, T. R. 468 (7), 498 (7)

Braga, P. I. J. 1406 (10b)

Breteler, F. J. 3649 (8)

Britton, N. L. 1856 (8), 3799 (7), 12899 (7 x 9),
12901 (7)

Britton, N. L. & E. G. 4345 (7), 9756 (7), 10016
(7)

Broadway, W. E. 3613 (7)

Bruijn, J. de 1161 (8), 1620 (8)

Bunting, G. S. 730 (7)

Burger, W. 4070 (7)

Calderon, S. 99 (7)

Cardenas de Guevara, L. 821 (8), 2059 (7)

Cid, C. A. et al. 514 (3)

Claussen, P. 868 (10a)

Coradin, L. 997 (8)

Cowan, R. S. 38503 (5b), 38615 (11a)

Croat, T. 5889 (13b), 9178 (8), 12983 (8), 19969
(4b)

Cruxent, 22 (8), 118 (8)

Cuatrecasas, J. 27523 (7)

Davidse, G. 12956 (8), 14355 (8), 14742 (8), 14843
(8), 15551 (8)

Duarte, A. P. 7218 (11b), 7475 (10a)

Ducke, A. 221 (2), 890 (4a), 1351 (8), 1679 (2),
1732 (3), 1813 (4b), 1991 (6)

Duke, J. A. 15192 (8)

Dwyer, J. D. 4342 (7)

Ekman, E. L. 3817 (7)

Elmore, F. H. 41 (7)

Eupunino, A. 306 (10a), 371 (10a)

Fernandez, A. 36 (8), 663 (7), 1005 (8)

Ferrari, G. 998 (8)

Ferreyra, R. 5122 (4a)

Focke, H. C. 625 (7)

Foldats, E. 163A (8)

Forest Department (Guyana) 790 (5a), 790a (5a),
3400 (5a), 5379 (7)

Garcia Arizpe, C. H. 22 (8)

Garcia-Barriga, H. 18801 (8), 20319 (1)

Gardner, G. 1936 (10a), 5439 (10b)

Gentle, P. H. 1204 (7), 3504 (8)

Gentry, A. 24245 (7)

Gevieski, A. 44 (12)

Glaziou, A. 10696 (10b)

Goémez-Pompa, A. 1671 (8)

Granville, J. J. de 906 (11a), 4596 (11a)

Hage, J. L. 130 (10a)

Harmon, W. E. & F. A. Fuentes 4977 (7)

Hartshorn, G. S. 864 (7)

Hatschbach, G. 10288 (12), 15752 (10b), 25587
(10b), 25921 (12), 35370 (10a), 39109 (10a)

Haught, O. 2638 (8)

Heringer, E. P. 14858 (10a), 14863 (7)

Hermann, F. J. 10968 (8)

Hernandez, F. et al. 489 (8)

Hinton, G. B. 3440 (9), 5570 (9). 5905 (7), 7727
(9), 15876 (9)

Hoehne, F. C. 28580 (10b)

Holdridge, L.. R. 1068 (7)

Holton, I. F. 981 (7)

Hostmann, F. W. & A. Kappler 843 (7)

Humboldt, F. W. H. A. & A. Bonpland 1479 (8)

Ijjasz, E. 577 (8)

INPA 12985 (11b)

Irwin, H. S. 2011 (10b), 2034 (7), 2513 (10a), 5034
(7), 10364 (10a), 23209 (10a), 37206 (112),
37276 (7), 47820 (5b), 48184 (11a), 48247 (7),
48458 (11a)

Janzen, D. 10300 (8)

Jiménez M., A. 3093 (7), 3927 (7)

Johnson, C. D. 28-73 (9), 435-73 (9). 821-79 (7),
2114 (8)

Kappler, A. 119 (11a), 2151 (11a)

Keel. S. 335 (2)
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Klug, G. 2321 (5¢), 3137 (4a)

Krukoff, B. A. 72-2(7), 1235 (11a), 4578 (2), 5911
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CASSIAE DUBIAE

Cassia acisperma Schrank ex Colla, Illustr. Ic. strip. hort. Ripul. A’I’)pend. 2: 343,
1826.—**Enata a seminibus missis a cl: SCHRANKIO.

Described from a cultivated plant which had not flowered; Ifts 3 pairs; gland
conic-clavate, between proximal pair; seeds resembling grape pits. This was pro-
nounced unrecognizable by Bentham (1871, p. 582). The gland indicates the genus
Senna.

Cassia acunae Borhidi, Acta bot. Acad. Sci. Hung. 22: 298. 1977.—"Cuba; Prqv.
Pinar del Rio. La Cajalbana, junto al arroyo La Palma. Leg. J. Acuna,
27. jun. 1961. (flor.) 22698.’—Holotypus, SV.

Not seen. Described as akin to Senna gundlachii, but leaflets more numerous,
up to 14-20 pairs.

Cassia arborescens Sessé & Mocifio, Fl. Mex. 101. 1893—‘‘Habitat in montibus
Cordobae [Veracruz].”

Described as a tree 6-7 m tall, with eglandular leafstalk and 15 pairs of leaflets,
characters compatible with C. grandis Linn. f., which is represented in Sessé
& Mocino’s herbarium, but not associated with the epithet arborescens. Because
the name is a posterior homonym of C. arborescens Vahl its application is aca-
demic.

Cassia aurita Colladon, Hist. Casses 131. 1816.—‘Hab. in Brasilia.”

Based directly on Cassia foliis 2-jugis . . . glandula ovata inter infima Vandelli
in Roemer, Script. 104. 1796. We agree with Bentham (1871, p. 582) that this is
indecipherable.

Cassia bonplandia Rojas Acosta, Cat. Hist. Nat. Corrientes 61, 160. 1897, nom.
nud.

Known as taperiva pild, and perhaps identifiable through vernacular usage.

Cassia cafesiana Rojas Acosta, Cat. Hist. Nat. Corrientes 160. 1897, nom. nud.

Known in Corrientes as Casia café, presumably therefore either S. occidentalis
or S. scabriuscula, the seeds of which yield a surrogate coffee.

Cassia chrysoloma DeNotaris, Index sem. hort. bot. archigymnasii Genuensis an.
1840, p. 16. 1840.—**Colitur in horto multo abhinc tempore.”’

Described as very close to C. coluteoides Collad. but different in diffusely
scandent habit, globose petiolar gland, yellow-margined leaflets, and details of
pubescence. Presumably either S. bicapsularis, with which it was equated by
Bentham (1871, p. 525), or some form of S. pendula.

Cassia cinerea Colla, Herb. Pedem. 2: 281. 1834.— ' In Brasilia . . . habui e cl:
Martio . . . (Brasil: cap: Frio).”

Described from a cultivated plant, possibly of Chamaecrista ramosa (Vog.)
Irwin & Barneby, but the description not sufficiently detailed to permit certain
identification. The name is a later homonym of C. cinerea Schlechtd. & Cham.
(1830) and is therefore of no consequence.
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Cassia confusa Philippi, Anal. Univ. Chile 84: 438. 1893.—*‘[Chile] Ad Pihuano
[lat. 30°, on Rio Claro near 1000 m] in prov. Coquimbo legit orn. doctor
Felix Peralta.”

Not seen. No typus reported at SGO by Munoz Pizarro (1960, p. 73).

Cassia cubensis Hoffmansegg, Verzeichn. Pflanzenkult. 209. 1824.— *‘H. in
Cuba.”

Fully described from plants flowering and fruiting in Germany, thought to be
of Cuban origin. Bentham guessed that it might be some horticultural form of
either C. corymbosa (our Senna corymbosa) or C. laevigata (our S. septemtrio-
nalis), a plausible interpretation of the foliage and subterete pod specified in the
protologue. The pod, however, was said to be up to 15 cm long and only about
2.5 mm diam, moreover rufous-pubescent, suggesting that of S. pilifera. A vex-
atious enigma, not easily reconciled with any known Cuban Senna.

Cassia decipiens Desvaux, J. Bot. 3(2): 72. 1814.—'*Habitat in America.”’

We did not find, but perhaps overlooked, a typus at P. Described as having
leaves of Senna alexandrina (about 8 pairs, linear-lanceolate, glabrous) and fruits
of S. italica, and equated by Bentham (1871, p. 553, sub C. angustifolia) with
the former.

Cassia elegans Voigt, Sylloge Ratisbon. 2: 55. 1828.—C. pinnata hort. ex Voigt,
l.c.

Described from a sterile plant grown in the Belvedere Garden at Munich, whol-
ly obscure.

Cassia fagifolia Bertoloni, Nov. Comment. Bonon. 4: 414. 1840.—‘‘Habitat in
Mar del Sur Guatimalae [Veldsquez].””—No typus found at BOLO in
1977.—Chamaefistula fagifolia Britton & Rose, N. Amer. Fl. 23: 235.
1930.

A senna of sect. Bacillares, unfortunately unidentifiable from the description.

Cassia foliosa G. Don, Gen. Hist. Dichl. Pl. 2: 446. 1832.—‘“Native of Peru (v.s.
in herb. Lamblert.])”’—No typus found either at OXF or BM.

This was tentatively identified by Bentham (1871, p. 571) with C. tenella, our
Chamaecrista serpens var. grandiflora. Supposing that Lambert had received the
plant from Pavon, it could have come either from Peru or from Mexico, which
widens the possibilities of interpretation. Leaflets 3—4 pairs coinciding with acute
sepals point strongly to Ch. serpens or Ch. pilosa, but the description is inade-
quate for exact identification.

Cassia foliosa Philippi, “*Anal. Univ. Chile 1862, 2: 379" and Linnaea 33: 61.
1864.—*‘Chile. Prov. Nuble: In valle de Chillan dicto c¢. 3—4000 m. s.

LR

m.

Not seen. Munoz Pizarro (1960, p. 73) cites two specimens so named at SGO.
The name is a posterior homonym.

Cassia fructicosa Rojas Acosta, Cat. Hist. Nat. Corrientes 160. 1897, nom. nud.

Called canuto in Corrientes, which may provide a clue to its identity.
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Cassia galegifolia Linnaeus, Syst. Nat. ed 10: 1017. 1759.—Based on Plumier, ed.
J. Burmann, Pl. Amer. t. 78, fig. 1.

Bentham (1871, p. 543) identified C. galegifolia with his C. biflora (our Senna
pallida) and cited Patrick Browne’s plant in the Linnaean herbarium (LINN 528/
211) as authentic. We believe that the holotype is the Plumier drawing cited above,
but are unable to identify this with any confidence. The flowers are shown as
borne in pairs on peduncles nearly as long as the pedicels, and coincide with
elliptic subacuminate leaflets suggestive of S. sophera. No petiolar glands are
depicted.

Cassia glaucescens Hoffmannsegg, Verzeichn. Pflanzenkult. 209. 1824 .—Based on
a plant cultivated in Germany; no specimen extant.

Likened to S. occidentalis, and very likely a synonym.

Cassia graveolens Colla, Illustr. Ic. stirp. hort. Ripul. Append. 2: 343. 1826.—"'E
seminibus . . . missis a cl. BERTERO anno 1818 e Guadalupa . . . In
silvis et fruticetis insulae Guadalupae . . . BERTERO.”

Described from a potted seedling that had not flowered and from the pod sent
by Bertero from Guadeloupe. The leaflets were 2—4 pairs, 2—4 X 1-2 inches and
there was no petiolar gland. Following these clues Bentham listed (1871, p. 548)
C. graveolens in the synonymy of C. atomaria (our Senna mollissima) but the
locality of origin suggests the true Senna atomaria (Bentham’s C. emarginata)
as more likely.

Cassia hirta Willdenow, Enum. pl. hort. Berol., suppl. 23. 1813.—No locality
given.

Described from a sterile plant cultivated at Berlin, said to have five pairs of
oblong leaflets and a gland between the first. Not found in hb. Willdenov. (B),
where the only cassia bearing the (unpublished) epithet hirta is an isotypus of
multijugate Chamaecrista glandulosa var. tristicula.

Cassia homophylla Hoffmansegg, Verzeichn. Pflanzenkult. 209. 1824.—Based on
a plant cultivated in Germany; no specimen extant.

The description suggests S. X floribunda but is inconclusive.

Cassia hornemanni DeCandolle: vide C. venosa Nocca ex Hornemann, infra.

Cassia latifolia Desfontaines, Tabl. école bot. 182. 1804, nom. nud., listed by
Colladon, Hist. Casses 135. 1816 among Cassiae Dubiae, where ac-

companied by a phrase of five words quoted from a letter of Desfon-
taines.

The quoted phrase describes the shape and pubescence (but not the number)
of leaflets, and might be considered a validating description. We think, however,
that neither Desfontaines nor Colladon intended to describe as new this wholly
obscure plant, grown at Paris and apparently seen only in leafy condition. Con-
sequently we do not consider the name to be a legitimate prior homonym of the
well-known C. latifolia G. F. W. Mey. (1818), our Senna latifolia.

Cassia huidobriana Philippi, Anal. Univ. Chile 84: 440. 1893.—**[Chile.] In Pro-
vincia Aconcagua legi, in praedio Catemu et in monte Cuesta de los
Loros.”



1982] CASSIINAE—CASSIA 57

Not seen. Munoz Pizarro (1960, p. 73) cites two specimens so named at SGO.

Cassia mornicola Urban, Notizbl. Bot. Gart. Berlin 7(70): 496. 1921.—‘*Haiti in
Morne Megi . . . 1000 m alt., m. Aug. flor.: Buch 1423.”’—Holotypus,
1B; no isotypus or photograph is known to survive.

Described as intermediate between C. tuerckheimii (=Chamaecrista portori-
censis) and C. pygamaea (=Ch. pygmaea). A stipitate gland and 8-12 pairs of
leaflets up to 10 X 1-1.5 mm with strongly displaced midrib suggest Ch. pedi-
cellaris, but firm identification will be impossible unless an isotypus can be found.

Cassia multifiora Scheele, Linnaeca 17: 337. 1843.—‘‘In provincia Minarum ge-
neralium [Minas Gerais, Brazil] leg. Hartleben.”’—Typus, ¥B; no iso-
typus known to survive.

Bentham (1871, p. 528) referred C. multiflora to the synonymy of C. excelsa,
with the remark that the protologue agreed in everything but the presence of
petiolar glands. Scheele’s description is detailed and specifies 20-25 pairs of leaf-
lets, a stipitate gland between each of them, a terminal panicle of racemes, un-
equal stamens (2 inferior elongate), and a heteromorphic incurved petal. We have
seen no specimen of Senna spectabilis var. excelsa with more than 20 pairs of
leaflets, glands are never seen on its leaf-stalks, and the stamens are notably
subisomorphic and of nearly equal length. The description agrees excellently with
some form of Senna multijuga, however. The precise variety cannot be told, but
from the locality var. lindleyana is most likely. The exact application is academic,
C. multiflora being a posterior homonym. The collector Hartleben is not noticed
by Urban in Flora Brasiliensis and we have found no mention of him elsewhere.

Cassia multisiliqua J. F. Gmelin, Syst. Nat. 2(2): 1521. 1792.

This name, listed in Index Kewensis, appeared only in the index to Systema
Naturae and has no nomenclatural status.

Cassia ovalifolia Martius ex Colla, Herb. Pedemont. 2: 280. 1834. —‘*. . . in Bras-
ilia . . . habui e cl: Martio . . .”’

Well described from cultivated plants, said to have two pairs of leaflets, the
larger 1.5 X 1 inch, glands between proximal pair and also at base of petiole, and
pentandrous flowers. We have not interpreted this proposal, which carries no-
menclatural consequences in being a prior homonym of C. ovalifolia Mart. &
Gal. The only pentandrous Brazilian cassia known to us is Chamaecrista rotun-
difolia, but this has only one pair of leaflets and lacks petiolar glands. The name
was overlooked by Bentham (1871).

Cassia oxyadena DeCandolle, Prod. Syst. Veg. 2: 495. 1825. ““In Jamaica.”—
Holotypus, labelled ‘‘Jamaique, M. de Sussac, 1801.,”" G-DC!
Fragm. + tracing, misit Hochreutiner anno 1929, NY '—Peiranisia ox-
yadena Britton & Rose, N. Amer. Fl. 23: 263. 1930.

The type is in young bud and ambiguous between Senna angustisiliqua var.
fulgens, with which it was associated by Britton & Rose, and S. pallida var.
Cassia paposana Philippi, Florula Atacam. 17. 1860.—*‘[Chile. Antofagasta:] pr.

Paposo [near 25° S.]”

Not seen. Perhaps a form of Senna cumingii.
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Cassia papulosa Hoffmansegg, Zweiter Nachtrag Verzeichn. Pflanzenkult. 81.
1826.—‘‘Hab. in Bras[ilia].”’

Said to resemble C. cubensis, which see, but different in the pod twice as wide,
glabrous, striate, and in seeds more oblong and twice as long. Leaflets three
pairs, obovate obtuse subciliolate 1 inch long, borne on petioles t.hat are rough-
ened with minute diaphanous papilli (doubtless the thickened hairs common in
Senna) intermixed with sparse decumbent hairs. Odor of S. occidentalis, but
gland between the proximal pair of leaflets. Not recognizable to Bentham (1871)
or to us.

Cassia parviflora Sessé & Mocifio, Fl. Mex. 99. 1893.—‘‘Habitat in Tospa [Ver-
acruz, Mexico].

A member of Chamaecrista sect. Chamaecrista, possibly C:h. nictitqns var.
glabrata, but not safely identifiable with any of several species of this group
represented in Hb. Sesse. (MA).

Cassia parvifolia Wenderoth, Syll. fl. Ratisbon. 65. 1824.—No typus cited.

An urceolate petiolar gland, suprapetiolar pedicels and 10-15 pairs of leaflets
suggest Ch. fasciculata.

Cassia pencana Philippi, Anal. Univ. Chile 97: 298. 1897; Reiche, Fl. de Chile 2:
36. 1898.—‘*En las provincias centrales [de Chile] hasta Concepcion.”

According to Reiche’s description (sub nom. C. frondosa Ait.) this is probably
a variety of S. stipulacea. Not mentioned by Munoz Pizarro (1960).

Cassia planisiliqua Lamarck, Encycl. Méth. 1: 645. 1785.

Although listed by Index Kewensis as an independent name, this is technically
a synonym of C. planisiliqua Linn. The plant described by Lamarck was, how-
ever, Senna atomaria, q.v.

Cassia pulcherrima Dehnhardt, ‘‘Revista Napolit. 1. III. 174 ex Ind. Kew.—
Protologue not seen.

Cassia punctata Scheele, Linnaea 17: 336. 1843.—‘‘In provincia Minarum gener-
alium [Minas Gerais, Brazil], leg. Hartleben. 1832.””— Holotypus, pre-
sumably {B; no isotypus found.

The description points decisively to Chamaecrista sect. Absus but lacks detail
necessary for specific identification. The chief characters are 8-12 pairs of leaflets
glandular-punctate beneath, glandular-pilose peduncles and petioles, and exter-
nally rough-glandular sepals. Bentham (1871, p. 549) guessed that it might be a
form of Senna silvestris, but the protologue does not support this interpretation.
The r\llame is of itself of no consequence, being a posterior homonym of C. punc-
tata Vog.

Cassia ramosissima Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6(qu): 367.
1823.—*“Crescit in monte ignovomo Jorullo [Michoacan], alt. 500 hex.
(Regno Mexicano).”’—Holotypus, ticketed ‘‘44. Jorullo.,”” P-HBK!

A member of Chamaecrista sect. Chamaecrista that we were unable to identify
with certainty from the type specimen, which lacks flowers for critical analysis.
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Cassia simplicifolia Desvaux, J. Bot. 3(2): 72. 1814.—‘‘Habitat in Brasilia.”’—No
typus found at P.

This was said to have simple elliptic leaves, unlike those of any known Cassia.

Cassia tetrafoliolata Desvaux, Ann. Sci. Nat. 9: 428. 1826.—‘‘Hab. in America
calidiori.”’—No typus found at P.

This name was overlooked by Bentham (1871) and by Irwin (1964), but was
plausibly equated by Index Kewensis with C. langsdorfii, for which it would be,
if truly synonymous, the earliest specific name. The description clearly indicates
a member of Chamaecrista sect. Xerocalyx, and the two pairs of elongately
oblique-obovate leaflets pilose on both faces and ciliate are such as might be
found in our Ch. desvauxii var. mollissima. In this critical group only specimens,
which we may possibly have overlooked at Paris, can settle the exact identity.

Cassia tuberculata Colladon, Hist. Casses 133. 1816.—‘‘Hab. in Brasilia.”” Based

entirely on Cassia foliis 7-8-jugis . . . caule angulato tuberculato Van-
delli in Roemer, Script. 104. 1796.

Like C. aurita, incomprensible to Bentham and to us.

Cassia uniflora C. Sprengel, Neue Entdeck. 1: 291. 1820.—‘‘Hab. in Brasilia.””’—
No typus known.

The short protologue is indecisive but the species was redescribed in greater
detail by Vogel (Linnaea 9: 701), who dissented from Sprengel’s reduction (Syst.
Veg. 2: 341. 1825) of his own species to C. gracilis Kunth. Bentham (1870, p.
157, tab. 43, fig. I: 1871, p. 568) revived the name for a variety of small-leaved
plants intermediate between our Chamaecrista ramosa (which he considered va-
rietally distinct) and Ch. desvauxii. The measurements taken by Vogel, appar-
ently from an authentic specimen (now lost) in the Berlin herbarium, suggest
either small leaved Ch. desvauxii var. langsdorfii or Ch. ramosa var. erythro-
calyx. Vogel distinguished his own Cassia langsdorfii from C. uniflora Spreng.
primarily by its ciliate leaflets and simple erect, not branched stems, a contrast
which would be apt if he had var. erythrocalyx in view. In absence of a specimen
the identity of C. uniflora is an inscrutable puzzle, but as the name is a posterior
homonym of C. uniflora P. Mill. it has no importance.

Cassia venosa Nocca ex Hornemann, Hort. Havn. suppl. 46. 1819 (non Desvaux,
1814).—C. hornemanni DeCandolle, Prod. 2: 507. 1825.

Briefly described from a cultivated plant and evidently a Chamaecrista, prob-
ably Ch. fasciculata which was cultivated in Italy in early XIX century, but not
identifiable with any degree of certainty.

CASSIAE EXCLUSAE

Cassia riedelii Bentham in Martius, Fl. Bras. 15(2): 122. 1870.— ‘‘Habitat in Serra
da Chapada, prov. Minas Geraés: Riedel.”’—Holotypus, Riedel 651,
originally ticketed *‘S. Chapada’ but this scored out in contemporary
ink, LE! = NY Neg. 9232.

Cassia riedelii sensu Bentham, 1871, p. 545.

We confidently refer C. riedelii to the synonymy of C. odorata Rich. Morris
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(F1. Conspicua t. 57. 1826), a species of Senna sect. Psilorhegma native to New
South Wales (cf. Symon, 1966, p. 102, map 6) which was introduced to European
horticulture in 1825 and quickly acquired independent names 11 England., Italy
and Germany. The holotypus, apparently a unicate specimen, was studled_ by
Bentham several years before he undertook a detailed monograph of the Cassieae
and was not revised by him in connection with Flora Brasiliensis or the revision
of Cassia, where it was referred to ser. Rostratae (our Interglandulosae). Su-
perficially C. odorata does resemble some American Interglandulosae, especially
in form of inflorescence and in the asymmetric perianth, but the flower 1s.func-
tionally decandrous like that of other members of sect. Psilorhegma, a detail that
Bentham must either have overlooked or more likely failed to record. In Fhe
circumstances it was altogether plausible that the typus represented a native
Brazilian species allied to ‘‘Cassia biflora’’ (a mixture of our §. pallida, S. ros-
trata and S. aversiflora). Incidentally Riedel’s Serra da Chapada was not in Minas
Gerais, as Bentham supposed, but in Mato Grosso, the Chapada dos Guimaraes
of modern maps. This error in the label-data combined with an erasure that dates
back many years (we cannot say whether before or after Bentham saw it) further
weakens the link between the plant and its supposed origin in Brazil. We con-
jecture that the plant was cultivated at Leningrad and inadvertently incorporated
into the Riedel collection. There is no evidence that C. odorata was ever culti-
vated the Americas.

ADDENDUM TO GENUS CASSIA

While this account of neotropical Cassia was in proof, we unexpectedly re-
ceived, through the agency of Projeto Flora Amazonica, material of an unde-
scribed species of ser. Tetrapleurae.

11bis. Cassia (ser. Tetrapleurae) midas Irwin & Barneby, sp. nov., racemis ramulo
hornotino terminalibus, bracteis bracteolisque peracta anthesi persis-
tentibus, staminumque ante petala sitorum antheris erectis cum ser.
Tetrapleuris, ulterius floribus parvulis (petalis 10-14 mm longis) toto-
que inflorescentiae adspectu cum C. ferruginea (Schrad.) Schrad. ex
DC. omnino congrua, ab hac stipulis foliaceis late sagittatis, foliolis
3-8 (nec 10-23)-jugis magnis ovato-acuminatis 3.5-11.5 (nec oblongis
obtusis 2—4.5) cm longis, petalis ex albo aureo-flavescentibus, ovul-
isque minus numerosis 62-84 (nec 108-156) diversissima.—BRAZIL.
Estado do Acre: along road to Brasiléia 12 km (s.-w.) from Rio Branco,
2.X.1980 (fl), S. R. Lowrie, B. Lowy & V. M. de Souza 320.—Hol-
otypus (2 sheets), NY; isotypi, A-GH, ILL, K, MICH, MO, PH, US.

Trees 10 m tall, the branchlets, leafstalks and axes of inflorescence densely
minutely puberulent with incurved yellowish hairs + 0.1-0.2 mm, the ample lvs
glossy and glabrous above, olivaceous dull beneath, the showy racemes pendu-
lous from the tip of leafy hornotinous branchlets or rarely emergent from leafless
twigs of second year.

Stipules foliaceous persistent into full expansion of If, then deciduous, in outline
semi-ovate acuminate, sagittately produced backward against the stem, the blades
1-2 cm measured between tips of longer ascending and shorter descending lobe,
at point of attachment up to 1 cm wide, flabellately many-nerved and sharply
reticulate-venulose.

Lvs 1.5-3.5 dm, the If-stalk rounded dorsally, shallowly openly sulcate ven-
trally, its interfoliolar segments = 2-3.5 cm; pulvinules 2.5-4 mm; Ifts 3-8 pairs
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opposite or commonly alternate along rachis, accrescent distally, ovate- or very
broadly lance-acuminate 3.5-11.5 X 2—4 cm, at base subsymmetrically rounded
or broadly cuneate, the straight costa canaliculate on upper face, cariniform be-
neath, giving rise on both sides, at intervals of * 3-6 mm, to slender, widely
incurved-ascending secondary nerves, these and subsequent reticulate venules
prominulous on both faces but more sharply defined above than beneath.

Racemes mostly terminal to annotinous branchlets subsessile, the pendulous
axis 1-2 dm, the = 50-80 fls expanding in rapid succession, the distal ones opening
when the proximal ones have shed their androecium but not their perianth, the
fls together forming a loose cylindric cluster = 7 cm diam; bracts and bracteoles
persistent into full anthesis, deciduous thereafter, all narrowly lance-acuminate,
the former 3—-6 mm, the latter shorter; pedicels refracted at wide angles and so
twisted as to bring the vexillar petal of the resupinate corolla uppermost, at
anthesis = 2-2.5 cm; hypanthium slenderly vase-shaped = 3 mm solid; sepals
firm brownish-olivaceous obovate concave 7-8 X 4.5-6 mm, subequilong but the
outermost a trifle shorter than the inner; petals opening white, turning golden-
yellow at full anthesis and, following fall of androecium, orange-brown marces-
cent, widely equably spreading-incurved to form a shallow bowl, all elliptic widest
slightly beyond middle, cuneate (not clawed) at base, obtuse at apex,
10-14 X 5.5-7 mm, the vexillar one slightly shorter and the 2 abaxial ones slightly
wider than the rest; 3 antesepalous sigmoid filaments 16—18 mm, slightly dilated
but not nodular distally, their obcordate anther glabrous muticous 2-2.2 X 1.6
mm dehiscent by introrse slits, 2 (dorsal) antesepalous filaments subfiliform 6-9
mm, their sterile anther 0.7-1 mm diam, 5 antepetalous filaments all erect and
parallel 5-8 mm, their broadly elliptic, basally porose anther 2.6-3 X 1.7 mm;
ovary densely puberulent, grooved lengthwise along each suture and along middle
of each valve; ovules 62-84.

Pod unknown.—Collection: 1.

Disturbed lowland forest, known only from the headwaters of Rio Purus in s.-
e. Acre, Brazil, to be sought in neighboring Peru and Bolivia.—F1. IX-X.—Fig.
8bis.

The discovery in the neotropics of undescribed species of Senna or Chamaecris-
ta is commonplace and expectable, but that of a new true Cassia is a rare and
surprising event. While the pod of C. midas is still unknown, the general mor-
phology of the inflorescence and that of the individual flower are so fully con-
sonant with the small ser. Tetrapleurae as to leave no room for doubt about
affinities. Within this group C. midas is instantly distinguished by the relatively
few large ovate-acuminate leaflets which in outline, texture, venation and coloring
resemble those of C. fistula on a small scale. In its simplified but reciprocally
amplified leaves C. midas occupies in ser. Tetrapleurae the place filled in partly
sympatric ser. Amazonicae by C. spruceana and C. swartzioides. In its relatively
small and shortly pedicelled flowers C. midas resembles allopatric C. ferruginea
much more closely than C. fastuosa var. calva, which Lowrie and his associates
collected in the same place and on the same day. Cassia (ser. Amazonicae)
swartzioides var. scarlatina, known to occur in the Mamoré-Beni basin both in
Bolivia bordering on Acre and in adjoining Rondénia, is comparable to C. midas
in foliage, but differs fundamentally in the stiffly ascending raceme-axis, clawed
and appendaged vexillum, and resupinate antepetalous anthers. The possibility
that C. midas is a hybrid between C. fastuosa and C. swartzioides var. scarlatina
has been considered but rejected on the grounds that its inflorescence and floral
architecture show no influence whatever of ser. Amazonicae and that a hybrid
hypothesis is superfluous to account for one more instance in Cassia of this type
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Fig. 8bis. Cassia midas Irwin & Barneby. Leaf + Raceme X2; stipule x3; petal x5; stamens
x35.
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of leaf modification. Pods, however, are needed to settle the question beyond
dispute.

The petals of C. midas are golden-yellow in flowers dried at full anthesis and
fade after the stamens are shed to bright orange-brown, but they are said by the
collectors to open white and change to yellow, a pattern unknown elsewhere in
Cassia. The sequence of color-change suggested the epithet.

Efforts should be made to introduce this handsome floriferous cassia into trop-
ical gardens, where it would surely be a welcome addition to the small but dis-
tinguished company of Pink and Golden Showers already in cultivation.
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SENNA [K. Bauhin] P. Miller

Senna [K. Bauhin] P. Miller, Gard. Dict., Abr. ed. 4, vol. 3. 1754, sensu mag-
nopere ampliat. Irwin & Barneby in Polhill & Raven, 1981, p. 105.._
Generitypus: ‘‘Senna alexandrina sive foliis acutis C[aspar] Blauhin]
Plinax 397’ = Senna alexandrina P. Miller, 1768.—Cassia sect. Sen-
na [Tournefort] DeCandolle ex Colladon, Hist. Casses 92. 1816. Cas-
sia subgen. Senna Bentham in Martius, Fl. Bras. 15(2): 96. 1870;
Trans. Linn. Soc. London 27: 513, 518. 1871.

Senna sensu Gaertner, Fruct. sem. pl. 2: 312, t. 146, fig. 4. 1791; Link, Handbuch 2: 139. 1831;
Roxburgh, Fl. Ind. ed. Carey, 2: 339. 1832.
Cassia sect. Senna sensu Bentham in Bentham & Hooker, Gen. Pl. 1(2): 139. 1865.

General characters of subtribe Cassiinae, with these particular ones: pedicels
ebracteolate (except S. peralteana and S. paradictyon); androecium (Fig. 10, 11)
zygomorphic, functionally 4—10-merous, the stamens *+ graduated in length from
ad- to abaxial side of fl, the 3 adaxial stamens (except in Palaeotropic sect. Psi-
lorhegma) staminodal, the (6-)7 fertile anthers basifixed, usually modified into
heteromorphic sets of 4 median and (2-)3 abaxial (these lacking in S. hayesiana),
all beakless or variably beaked or appendaged at apex, where dehiscent by 2
separate or confluent pores or short slits, the thecae either glabrous or pubescent
but not ciliolate along the lateral (closed) sutures; pod either dehiscent or inde-
hiscent, if the former inertly so through both sutures, the valves not elastically
coiling, when indehiscent either breaking up into 1-seeded achenelike segments
or the seeds released only by rotting of the valves; seed-funicle filiform; seed-
coat commonly but not always areolate, never serially pitted.—Trees, shrubs,
herbs, some monocarpic, the roots often blackish, lacking bacterial nodules;
extrafloral nectaries (Fig. 9), when present, ovoid, globose, claviform or phalloid,
excreting nectar from convex surface (plane in petiolar gland of S. kuhlmannii);
foliage often foetid; Ifts I-many pairs or lvs rarely (except for transient eophylls)
absent or (in Australia) phyllodal; inflorescence of 1-many-fld racemes, these
axillary from hornotinous stems or sometimes cauliforous, then either solitary or
paniculate; hypanthium solid, shallowly bowl-shaped or slenderly vase-shaped,
often not externally differentiated from pedicel; calyx-lobes either equal or
strongly graduated, the inner then longer, mostly obtuse; petals (in America al-
ways) yellow, rarely white, drying either yellow (brown) or whitish dark-veined,
the corolla either zygomorphic or irregular, one abaxial petal then highly modified
either as a flag or as an androecial shield, the vexillar petal almost always interior
in praefloration; pistil either centric or enantiostylous; ovules 5-266; stigma punc-
tiform or dilated and cupular, usually ciliolate; pod (Fig. 12-14) highly variable
in length, texture and compression, primitively plano-compressed, becoming tur-
gid, angulate, terete, or rarely either its valves or its sutures winged lengthwise,
the valves sometimes crested or otherwise elevated over seeds, the dry or pulp-
filled cavity continuous or commonly transversely septate, the valves commonly
continuous, sometimes breaking up into panels or into indehiscent achenelike
segments; seeds free or (Madagascan Senna perrieri Ghesqu.) adherent to the
endocarp, mostly 1-, less often 2-, exceptionally 4-seriate, either transverse or
basipetal in orientation, lying broadside either to the valves or to the interseminal
septa, their testa naked or wax-coated (crackled when ripe), smooth or irregularly
pitted, areolate or not; 2n = 22, 23, 26, 28.—Spp. =260, about 4/5’s American,
these referred below to 35 series in 6 sections, the whole genus circumtropical
but extending into warm temperate, temperate desert-grassland and exceptionally
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Fig. 9. Petiolar nectaries (glands) of genus Senna: S. (Basiglandulosae) neglecta (Vog.) 1. & B.;
S. (Brachycarpae) pilosior (Macbr.) 1. & B.; S. (Interglandulosae) pallida (Vahl) I. & B.; S. (As-
troites) villosa (P. Mill.) I. & B.

SENNA

into cool-temperate zones of both hemispheres, almost ubiquitous throughout the
Neotropics and as widespread (but less numerous in kinds) in tropical Africa,
Madagascar, and Australia, fewer in s.-e. Asia and Pacifica. Many cultivated for
ornament.

The syndrome of characters that separates Senna from Cassia sens. restr., and
incidentally from Chamaecrista also, has been discussed under the title of genus
Cassia. In this place we propose to scrutinize some aspects of its complex internal
structure and concurrently to justify, or at least explain, the principles that un-
derly the taxonomy that follows.

Over its global range Senna displays a rich diversity of detail in habitat and
habit, in foliage, inflorescence, flower and fruit. The principal variable features
are here analyzed from the viewpoint of relative specialization in the belief that
such analysis, set against a broad geographical background, yields insights into
the recent evolutionary history of the genus.

LirFe-FOrRM: Dwarf tufted herbs, rank annual ones, buried shrubs that take the
form of herbs arising from a xylopodium, ephedroid bushes, sarmentose bush-
ropes, free-standing shrubs and umbrageous trees are numbered among the sen-
nas. We suppose, a priori, that the common ancestors of subtribe Cassiinae, and
presumably of Senna, were primitively woody, mesophytic, macrophyllous, mac-
rothermic and heliophilous. From this base arose the more specialized life-forms:
the liana adapted to closed forest, the monocarpic herb to disturbed successional
environment, the microphyllous and leafless shrubs to seasonally dry savanna
and desert, the herbaceous cryptophytes to winter frost or to fire. Almost all
contemporary sennas, by this criterion, are specialized in growth-form, many
highly so. We assume that an inherent adaptability has enabled Senna to prolif-
erate into increasingly arid and otherwise hostile environments. This general trend
has occurred independently in North America, South America, Africa and Aus-

tralia, sometimes on parallel lines.
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PUBESCENCE: Seven main types of trichome are encountered in Senna: i) simple
short, incurved or straight unicellular, whitish or often lutescent, almost universal
throughout the genus even if only vestigial along margins of leaf-stalk or sepal;
ii) minute dilated-glandiform but not secretory, often colored (red, brown, or-
ange), frequent in groups of species otherwise heterogeneous; iii) fine setiform
unicellular, much longer than type i, of curiously erratic occurrence both within
groups of related species and within the individual species; iv) 2-several-cellular
setiform, excretory at apex, a type rare in this genus (ser. Interglandulosae) that
is highly developed in Chamaecrista sect. Absus; v) spiculiform, non-secretory
though often discolored, found mostly around the pulvinus and pulvinules of
leaves, and within or around the floral hypanthium; vi) capitate-glandular, known
only in monotypic ser. Aculeatae; and vii) stellate, unique to monotypic ser.
Astroites. While hairs of type iv, vi and vii are obviously specialized the remain-
der are widespread, without mutual correlation, throughout the genus and may
be absent or present in pairs of closely related species, sometimes in individuals
of one species. Epidermal prickles, as well as glandular hairs of type vi, are
unique to S. aculeata.

STIPULES: The stipules of Cassiinae in general have no obvious function. They
do not protect the leaf-bud and are ordinarily small, or caducous, or both. Those
of Senna range from minute dry subulate structures through oblanceolate (often
falcate) herbaceous blades to the broad foliaceous ones of e.g. S. (Bacillares)
herzogii and latifolia (in part), S. (Stipulaceae) stipulacea, S. (Coriaceae) cori-
folia, S. (Coluteoideae) subulata and the Paleotropic Cassia auriculata L. Within
a given group, often within a given species, development of foliaceous stipules
is often capricious and labile, and has clearly arisen in several mutually remote
evolutionary lines. They appear to have been lost entirely in ser. Aphyllae.

LeAVEs: A leaf composed of perhaps 5-10 pairs of moderately ample leaflets is
the model from which it is most easy to derive all leaves of contemporary Senna.
Specialization has proceeded primarily in two directions: toward fewer and larger
and toward more numerous and smaller leaflets, the reciprocal adjustment be-
tween size and number furnishing a more or less constant photosynthetic appa-
ratus. The range of variation in number within species rises and falls with the
average number, becoming exactly stabilized only at one, two or rarely three
pairs. Where Senna has become adapted to desert or near-desert conditions the
photosynthetic function has been transferred, partly or entirely, from the leaflets
to green stems (ser. Aphyllae, Armatae, of South and North America respec-
tively) or to phyllodes (in Australian members of sect. Psilorhegma). In some
cases (e.g. S. acuruensis, S. pallida sens. lat.) a change of leaflet number is the
principal morphological expression of recent geographical divergence. In other
groups, especially in the bijugous ser. Bacillares, leaflet number must have been
stabilized at an early date, antecedent to the proliferation of the species.

PETIOLAR GLANDS: We suppose the nectariferous gland to be an archaic feature
of Senna which has been suppressed independently in a few advanced evolu-

—

Fig. 10. Androecia of genus Senna (1). Sect. Psilorrhegma: S. surattensis (Burm. f.) I. & B.;
Cassia nemophila A. Cunn. Sect. Chamaefistula: S. (Sapindifoliae) lucens, properly S. silvestris
(Vog.) 1. & B.; S. (Brachycarpae) roemerana (Scheele) 1. & B.; S. (Confertae) uniflora (P- Mill.) L.
& B.; S. (Temperatae) hebecarpa (Fern.) 1. & B.; §. (Coluteoideae) pendula (Willd.) var. glabrata
(Vog.) I. & B. Sect. Senna: S. angustifolia, properly S. alexandrina P. Mill.
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tionary lines, not closely allied to one another: sect. Senna; some series of sect.
Chamaefistula and several of sect. Peiranisia. Alternative hypotheses, that a
similar gland has developed independently in different branches of the genus,
each from glandless predecessors, or that the glanduliferous and glandless species
form mutually exclusive natural groups, are not supported by other data. In some
species of sect. Peiranisia ser. Interglandulosae and of sect. Chamaefistula ser.
Brachycarpae and Confertae, as in all species of sect. Chamaefistula ser. Cori-
aceae and Laxiflorae, a nectariferous gland similar to that of the leafstalk occurs
at base of or attached to one edge of the pedicels. All of these clavate or phalloid
nectaries like the cup- or shield-shaped ones of Chamaecrista, are attractive to
ants, which have been supposed to deter predators. The extent to which this
symbiotic relationship is of real benefit to the Senna partner is unknown.

INFLORESCENCE: The basic unit of the Senna inflorescence is a raceme axillary
to a developed leaf, and an indeterminate sequence of lateral several-flowered
racemes is the inflorescence that either prevails or survives in all major groups
of species. Reduction and subsequent elimination of distal leaves subtending in-
dividual racemes, sometimes accompanied by shortening of the primary axis,
produces a terminal exserted thyrse or panicle which, when the elementary ra-
cemes are reduced to one or two flowers apiece, may simulate a terminal raceme.
The cauliflorous panicle of some Bacillares is structurally identical to that ter-
minating an annotinous branchlet except that it is wholly leafless. Apparently
simple cauliflorous racemes in the same series, like those arising from year-old
wood of some drought-deciduous members of sect. Peiranisia, are panicles re-
duced to one elementary racemose axis. These specializations of the inflorescence
no doubt correspond to particular biological advantages that may be gained by
compression of flowering time and energy into a showy but transient display or
by appeal to a particular pollinator. However that may be, a particular inflores-
cence type has rarely been stabilized within a group of species otherwise defined,
and its organization may even be modified in the course of its own maturescence.
Flower-number, like leaflet-number, approaches stability only when very low.
The scapiform one-flowered raceme of S. pumilio is almost invariable, but those
of the prevailingly biflorous Interglandulosae (S. pallida and kindred) are in fact
one- to three- or rarely four-flowered.

CaLyX: The sepals of Senna are prevailingly graduated from short to longer in
an upward spiral and are obtuse at apex. Subequal sepals of ser. Brachycarpae
and Tharpia are certainly derived, as are the lanceolate acute one of §. (Bacil-
lares) acutisepala. Venation of the sepals is palmate except in monotypic sect.
Paradictyon, which see for discussion, and varies only in strength, prominence
and number of primary veins. When proportionately small the sepals may sepa-
rate long before true anthesis, exposing the immature petals and androecium.
Conversely, proportionately ample sepals (as in S. latifolia or S. trolliiflora) per-
manently nidulate all the inner floral parts. The extremes both occur in the one
series Bacillares.

CoOROLLA: Senna displays two basically different types of corolla, one vertically

—

Fig. 11. Androecia of genus Senna (2). Sect. Chamaefistula: S. (Bacillares) rugosa (G. Don) 1.
& B.; S. (Armatae) armata (S. Wats.) I. & B.; S. (Basiglandulosae) neglecta (Vog.) 1. & B. Sect.
Senna: S. (Pictae) nicaraguensis (Benth.) I. & B. Sect. Peiranisia: S. (Interglandulosae) pallida
(Vahl) 1. & B. var. pallida: S. (Excelsae) spectabilis (DC.) 1. & B.
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Fig. 12. Pods and seeds of genus Senna (1). Sect. Chamaefistula: S. (Bacillares) rugosa (G. Don)
I. & B.; §. (Coluteoideae) pendula (Willd.) var. glabrata (Vog.) I. & B.; S. (Sapindifoliae) lucens,
properly S. silvestris (Vog.) I. & B. Sect. Peiranisia: S. (Excelsae) spectabilis (DC.) 1. & B.
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zygomorphic, like that of Cassia, which we consider relatively primitive, the
other highly irregular, like that of Chamaecrista, following differentiation of one
of the two abaxial petals in opposition to an asymmetrically displaced pistil. In
the first case an axis of symmetry runs vertically through each flower, in the
second case vertically between two contiguous flowers of a raceme, which mirror
each other in the mode called enantiostylous. A third type of corolla, encountered
in some Bacillares and elsewhere, is randomly asymmetrical, all petals except
the vexillar one being of odd and irregular shapes and sizes. Because this third
sort is combined with a centrically (or subcentrically) oriented pistil we regard
it as a variation of simple zygomorphy. It seems certain that the asymmetric peri-
anth and pistil which composes the Peiranisia flower is designed to promote
outcrossing and evolved in relation to insect pollination, no doubt in more than
one evolutionary line. The Malesian Cassia divaricata (cf. De Wit, 1955, p. 242,
fig. 2) and the Australian C. odorata, both of which retain the decandrous an-
droecium of sect. Psilorhegma, have the perianth of the American Interglandu-
losae. The simulation is so exact that De Wit suspected an American origin for
C. divaricata and Bentham was deceived by a mislabelled specimen of C. odorata
into describing a supposedly Brazilian C. riedelii. Consequently we have no as-
surance that all the American sennas herein referred to sect. Peiranisia belong
to a monophyletic group.

In terms of floral specialization the genera of Cassiinae stand at three levels:
at the bottom Cassia, with invariably zygomorphic flower; at the top Chamae-
crista, in which an asymmetric perianth and displaced pistil, common to all mem-
bers, must have been stabilized prior to differentiation into section and species;
and between them Senna, in which intermediate stages of distortion coexist with
exactly zygomorphic and highly asymmetric flowers.

ANDROECIUM: It appears probable, a priori, that the functionally decandrous
androecium of sect. Psilorhegma (e.g., Cassia nemophila—TFig. 10; see also pod,
Fig. 13) is more primitive than and antecedent to that of all other proups of
Senna, in which the three adaxial stamens, that opposed to the vexillum and its
two immediate antesepalous neighbors, are sterile rudiments, or lacking, or as-
sume a secondary function of flag or eyespot. In the American sennas one can
trace progressive differentiation of the seven fertile stamens into two sets of four
shorter median and three longer abaxial members, the first set providing food-
pollen, which visitor bees extract by vibratory milking, while the second is so
oriented as to deposit pollen on the bee’s underside (sect. Chamaefistula) or
flanks (sect. Senna) for transport to the stigma of another flower. Developments
of this theme are i) degeneration and ultimate loss of the centric abaxial stamen;
ii) aggrandizement of the centric abaxial stamen at the expense of its immediate
neighbors; iii) loss of all three abaxial stamens (S. hayesiana); and iv) displace-
ment of the two long abaxial antepetalous stamens from a plane parallel to their
opposed petal to a plane horizontal to the flower’s vertical axis, the signature of
sect. Senna. A converse trend toward uniformity is seen in sect. Chamaefistula
ser. Brachycarpae and sect. Peiranisia ser. Isandrae in which the seven fertile
stamens, while retaining evident traces of differentiation into two sets and still
perceptibly graduated in size from back to front of the flower, resemble each
other in orientation of the filament, in size and curvature of the anther and in
orientation of its terminal pore or slits.

In part concurrently with and in part independently of differentiation into mor-
phologically and functionally unequal sets, the stamens of Senna have developed
specialized orifices for egress of pollen which may be interpreted as promoting
its efficient transport. At the simplest each theca of the anther opens by a discrete
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Fig. 13. Pods and seeds of genus Senna (2). Sect. Psilorrhegma: S. surattensis (Burm. £.) 1. &
B.; Cassia nemophila A. Cunn. Sect. Chamaefistula: S. (Armatae) armata (S. Wats.) I. & B. Sect.
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apical slit looking upward and outward. Later the two slits fuse into one round
or U-shaped pore, divided or not by an exiguous septum. The slits of the four
median stamens, whether separate or confluent, are shifted by imperceptibly
small steps from terminal to a position at first obliquely terminal and finally lateral
infraterminal. Perfectly or partly coalescent beaks, especially in the long abaxial
anthers, develop by more or less abrupt strangulation of the thecae, and these
beaks become variously modified into a truncate tubule, an oblique pollen-cup,
or develop a tonguelike appendage produced beyond the true orifice. Anthers
evenly tapering to a bluntly rounded or abruptly truncate, biporose apex represent
the simplest type in Senna and are presumed to represent that from which the
rest arose.

PisTiL: The pistil of Senna, whether aligned along the vertical axis of floral sym-
metry or turned alternately left and right in opposition to a modified abaxial petal,
varies little in form except for length of style and size and orientation of the
stigma. The number of ovules, on the other hand, varies enormously, with con-
sequences to the pod discussed under the next heading. Curiously there is only
partial correlation between ovule number and capacity of the stigmatic orifice.
The massive hollow stigma of S. (Bacillares) quinquangulata, accommodates
enough pollen grains to fertilize more than 200 ovules, but the stigmatic orifice
of S. (Coluteoideae) pendula, which may have as many as 150 ovules, remains
minute and punctiform like that of most pauciovulate species. We suppose that
a simple linear style of moderate length, with punctiform stigma looking upward,
preserves the archetypical form. A distally incurved style, dilated or not below
the stigma, promotes self-fertilization of the flower, whereas the whole architec-
ture of the longistylous flower, especially that of sect. Peiranisia when the long
anthers are shielded by one abaxial petal from contact with the laterally displaced
pistil, seems designed for out-crossing. A trend away from entomophily to autog-
amy which is expressed by simultaneous inward curvature, shortening and dila-
tion of the style has reached a climax in the advanced monocarpic S. uniflora.
In this species the enlarged stigma is poised in the bud to receive precociously
released pollen from anthers directly facing it; and most flowers are, in fact, self-
fecundated before the small ephemeral corolla expands. Changes in spatial rela-
tionships between pistil and androecium, upon which successful pollination is
contingent, probably have occurred many times in the evolutionary history of
Senna, but once made are conservative and consequently become significant in
interpretation of affinities.

Pob: The simplest form of Senna pod is a plano-compressed bean inertly dehis-
cent along both sutures and enclosing some 10-20 seeds which are laid across a
dry cavity and turned broadside to the valves. From such a pod all other types
seem to be derived, either by multiplication (less often by loss) of ovules, by
elaboration of a pulpy endocarp enveloping the seeds, by pressures brought to
bear on the valves by the swelling seeds, by epidermal excrescences of wings or
crests arising from either valve or suture or, in a few highly specialized groups,
by development of lomentiform constrictions and lines of fracture between seeds.
Seeds of American sennas are highly vulnerable to attack from larvae of Bru-
chidae, the effects of which, in absence of chemical defenses, are mitigated by

—
Senna: S. (Senna) angustifolia, properly S. alexandrina (P. Mill.) I. & B.: §. (Pictae) nicaraguensis

(Benth.) I. & B.
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alternate strategies: production over a long season of many few-seeded pods,
some of which are likely to evade the predator; and production of few massive
multiovulate pods which, even when infested, are likely to produce at least a
small viable harvest. Reduplication of ovules, by far the commoner (or more
successful) of the two strategies, has had profound effects on the ultimate outline
and compression of the pod and often also on orientation and shape of the mature
seeds, each of which is obliged to adapt itself to a limited space in its chamber
of the pod, as the body of a mollusc adapts itself to its shell. A great number of
ovules can be accommodated in different ways, either stacked in one row along
an elongate and, for economy’s sake, narrow pod; or displaced laterally into two
rows along a pod at once half as long but twice as wide; or turned broadside to
the interseminal septa which, by closing up the rank of seeds, permits a sacrifice
of length to a plump capacious cavity; or exceptionally, as in S. ruiziana, doubly
doubled up into four interdigitating ranks, an unexpected compromise between
length of pod and a high number of propagules requiring space for growth.

Disregarding epidermal excrescences and lines of fracture between seeds, the
diversity of the senna pod can be viewed as the outcome of reciprocal adjustments
between ovule-number and potential expansion of valvular tissue. These adjust-
ments, however, have not followed a single unidirectional sequence but appear
rather to have occurred at random, independently, and as often as not at the level
of specific differentiation. For example, the cavity of the crenately winged pod
of §. alata is rhombic in cross section and the seeds become rhomboidally dis-
torted at maturity, compressed vertically to the internally crumpled cotyledons
and consequently bearing the areole on the narrower faces of the testa. But in
closely related S. reticulata, which has a conventional plano-compressed pod,
the seed accommodates itself to the cavity, not vice versa, and the areole is on
the broader faces. The gamut of variation in pods of ser. Bacillares, assuming
for argument that this otherwise morphologically uniform group is indeed mono-
phyletic, is extraordinarily wide, involving ovule-number and deployment of
seeds, mode of dehiscence, development of pulpy endocarp, intrusion of a woody
false septum from one suture and other minor features. The small ser. Isandrae,
defined within sect. Peiranisia by a strikingly individual androecium, exhibits a
comparable diversity in ovule-number and in texture and dehiscence of the pod.
As an index of affinity the pod has been much overvalued by past students of
Cassiinae.

SEED: The graphic display of senna seeds assembled by Lasseigne (1979, figs.
6-90 incl.) well illustrates their diversity in size and outline, much of which, as
discussed above, we attribute to constraints from the walls of the individual
locule. The most notable external feature of the seed is the areole, present in all
extra-American members of the genus and in the majority of New World species.
Because the areole is common to all sections of Senna, and to all its most dis-
parate monotypic series, we regard it as an archaic feature, wholly suppressed
only in ser. Stipulaceae, Corymbosae, monotypic Harleyanae and most species
of ser. Bacillares, but surviving in a few species of the latter series. The alter-

(—

Fig. 14. Pods and seeds of genus Senna (3) and genus Chamaecrista. Senna sect. Chamaefistula:
S. (Brachycarpae) roemerana (Scheele) 1. & B.; S. (Basiglandulosae) hebecarpa (Fern.) 1. & B.; S.
(Confertae) uniflora (P. Mill.) I. & B. Sect. Astroites: S. villosa (P. Mill.) I. & B. Chamaecrista sect.
Apoucouita: Ch. negrensis (Irwin) 1. & B. Sect. Absus: Ch. astrochiton (I. & B.) 1. & B. Ch.
cytisoides (DC.) 1. & B. Sect. Xerocalyx: Ch. diphylla (Linn.) Greene.
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native hypothesis, that an unmarked seed survives in a few evolutior}arlly active
American groups and that an areole has appeared independently in remotely
related ones scattered around the globe, appears less likely. '

In the foregoing section we have summarized our thoughts, develo_ped in great-
er detail in the taxonomic text that follows, on the gross morphologlc;al diversity
of Senna and what we can more or less safely infer from it concerning the evo-
lutionary significance of particular character states. A probable sequence of mod-
ification of a particular feature is not hard to perceive within the context of a
section or series otherwise defined; but synthesis of all these sequences into an
orderly model of progressive specialization is not possible. The species of Senna
existing in our times present a mosaic of relatively primitive and relatively ad-
vanced characters which must have developed at different periods and at different
rates of change, in the manner called by Takhtajan (1980, p. 232) heterobathmic.
Selection seems to have operated asynchronously on the plant body, the floral
mechanism and the fruit, and the data are often contradictory. No sennas prim-
itive at all levels exist today. Difficulties of interpretation arise in distinguishing
homology from analogy, and the possibility of evolutionary reversal is troubling.
It is hard to reconcile, for example, the ostensibly primitive decandrous androe-
cium of sect. Psilorhegma with the contemporary range of the section in Austra-
lia, Pacifica and Indonesia. If the decandrous androecium were in fact a reversal
toward symmetry it would be easier to explain the perplexing overall similarity
between the Malesian Cassia (Psilorhegma) divaricata and the American Senna
(Peiranisia) pallida, particularly noted by Bentham (1871, p. 554) and De Wit
(1955, p. 242).

Most of the rare, narrowly endemic or ecologically insulated American sennas
are obviously recent derivatives of more widely dispersed progenitors and most
of the relatively few broken-up areas of dispersal in the New World are as easily
explained by aggressive discontinuous colonization as by relictual persistence in
favorable corners of a formerly continuous range. It is otherwise, however, with
the world distribution of sect. Senna, and especially of ser. Pictae, which con-
tains apparently close kindred endemic to Brazil (S. martiana), Africa (S. didy-
mobotrya) and Australia (Cassia venusta F. Muell.). The characters by which
these spatially dissevered species are perceived as kindred are not found in the
fruit but in the peculiar androecium of sect. Senna coincident with a common
facies; the pods, isolated from the plant, are of a generalized type common to
diverse groups within the genus. The androecium of sect. Senna, which is spe-
cialized and idiosyncratic in high degree, must have evolved prior to differentia-
tion of its species and to establishment of a circumtropical dispersal. It must also
be a conservative and stable organ which has survived the genetic upheavals
incident to speciation. Differentiation of the androecium is implicated in the pri-
mary generic differentiation of subtribe Cassiinae and apparently has subsequent-
ly continued an orderly though not necessarily unidirectional progress of spe-
cialization. By contrast the pod and seeds have undergone profound changes
unaccompanied by perceptible alteration in the flower (cf. S. alata and S. retic-
ulata), a situation that students of Leguminosae will recognize as familiar.

The sectional synopsis of Cassia subgen. Senna presented in Bentham’s mono-
graph (1871, p. 513) is based primarily on carpology. On close acquaintance,
however, the reader finds that the pod was not in reality of paramount concern
in Bentham’s system which is based rather on intuitive sorting of multiple simi-
larities. Where inconvenient (e.g. ser. Confertae), the pod was ignored. Although
we have shifted primary emphasis from the fruit to the organization of the flower,
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our classification is based foursquare on that of Bentham’s subgenus Senna.
Except for minor details, relating to species incompletely known a century ago,
our infrageneric groups are, unless enriched by taxa described since 1871, those
formulated by Bentham or adapted by him from Colladon and Vogel. The no-
menclature, following transfer from Cassia to Senna, is of course different, and
reevaluation of the so-called basal petiolar gland of sect. Oncolobium (=ser.
Basiglandulosae) of the basipetal seeds of sect. Prososperma (=ser. Trigonel-
loideae) has induced us to demote these sections of subgen. Senna to serial status
in sect. Chamaefistula. The sections are presented in an order that reflects our
views on evolutionary specialization of the perianth and androecium and, we
believe, a rational recapitulation of the phylogeny.

Key to Sections of genus Senna Represented in the Americas

1. Stems and lvs pubescent with simple hairs or setae, or glabrous.
2. Fertile stamens 10; 2 spp. cultivated and weakly naturalized from Old World.
A. sect. Psilorhegma (p. 77).
2. Fertile stamens usually 7, the 3 adaxial ones reduced to staminodes (or absent), the

fertile ones more rarely reduced to 6, 5, or 4.

3. Venation of sepals palmate from insertion, rarely conspicuous, often immersed or
almost so; bracteoles ( except in one woody N. American sp. with asymmetrical
corolla and thornlike stipules; range of the genus.

4. Flower exactly zygomorphic or, if the petals randomly asymmetrical, then the
pistil centric.
5. Two long (antepetalous) abaxial stamens incurved together in a plane opposed
to the vexillar petal, divergent from one another at a narrow angle or contig-
uously subparallel. B. sect. Chamaefistula (p. 82).
5. Two long, structurally antepetalous abaxial stamens raised sideways into the
plane horizontal to the floral axis of symmetry, the incurved anthers opposed
to one another like the arms of tongs. D. sect. Senna (p. 455).
4. Flower strongly asymmetrical, one abaxial petal (alternately right and left following
the raceme axis) strongly modified in shape, texture or both and opposed to the
laterally displaced pistil. F. sect. Peiranisia (p. 486).

3. Venation of the subequal, glumaceous sepals parallel, the veins at once prominulous
and closely crowded; pedicels bracteolate at base; herbs from xylopodium, of s.-e.
Paraguay and adjacent Brazil (1 sp.). E. sect. Paradictyon (p. 484).

1. Stems and lvs densely pubescent with stellate hairs; shrubs of Mexico and Bahamas (1 sp.).
C. sect. Astroites (p. 452).

A. Sectio PSILORHEGMA (Vogel) Irwin & Barneby

Senna sect. Psilorhegma (Vogel) Irwin & Barneby, comb. nov. Cassia sect. Psilo-
rhegma Vogel, Syn. Gen. Cass. 8, 4748, exclus. B. spp. brasiliens.
1837, emend. Bentham, F1. Austral. 2: 284. 1864 & Trans. Linn. Soc.
London 27: 554. 1871.—Sp. typica (Symon, 1966, p. 77): Cassia glauca
Lamarck = Senna sulfurea (Colladon) Irwin & Barneby.—Cassia
subgen. Psilorhegma (Vogel) Baker in Hooker f., Fl. Brit. Ind. 2(5):
265. 1878. Psilorhegma (Vogel) Britton & Rose, N. Amer. Fl. 23(4):
255, pro gen. 1930.

Everything of sect. Chamaefistula except the androecium, this functionally 10-
merous, the anthers all similar in form but a trifle accrescent toward abaxial side
of fl, the thecae dehiscent at apex through the glabrous lateral sutures, these
sometimes more deeply separating in age.—Spp. *32, most numerous and mor-
phologically diverse in Australia (cf. Symon, 1966, spp. 22-48), few extending n.
into India, Indonesia and s. China and e. through Micronesia to Hawaii; ours
locally naturalized arborescent shrubs with ample, dorsally glaucescent foliage,
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stipitate petiolar glands, zygomorphic corollas, plano-compressed papery pods
and transverse lustrous seeds compressed parallel to the pod-valves, an areole
on each face.

Key to Species of sect. Psilorhegma
Naturalized in the Americas

1. Lvs 14-30 cm, the longer interfoliolar segments of rachis 13-33 mm; Ifts 4-6(-7) pairs, the
longest (distal or penultimate) Ifts mostly 4.5-8.5 cm; innermost sepal 8—11.5 mm and longest
petal (20-)23-30 mm; style 4-6.5 mm; stipe of pod 10-20 mm, the body 12-17(-20) x 1.3-1.8
cm; seeds =67 mm. 1. S. sulfurea (p. 78).
1. Lvs 8-18 cm, the longer interfoliolar segments of rachis 9-15(-17) mm; Ifts 610 pairs, the
longest Ifts (2-)2.5—4.5(=5) cm; innermost sepal 5.5-7.5(-8) mm and longest petal (16-)18-24
mm; style 2-3 mmy; stipe of pod 5-7 mm, the body 7-10 x 1.1-1.5 cm; seeds =5-6 mm.
2. S. surattensis (p. 81).

1. Senna sulfurea (Colladon) Irwin & Barneby, comb nov. Cassia sulfurea
DeCandolle ex Colladon, Hist. Casses 84. 1816.—‘‘Hanc Prof. de Can-
dolle descripsit florentem mense novembri anni 1803 in horto Parisi-
no.”’—No typus found at G, MPU, or P, but the plant in G-DC labelled
‘Cassia sulfurea Ile de France ou de Bourbon, Muséum de Paris, 1821’
is considered authentic.—Recognized by DeCandolle himself, 1825, p.
495, as conspecific with Wellia tagera Rheede.

Cassia glauca Lamarck, Encycl. Méth. 1: 647. 1785.—‘‘. . . dans les environs de Pondichéry
[s.-e. peninsular India]. M. Sonnerat nous en a communiqué des morceaux chargés de fleurs
& de jeunes fruits.”’—Holotypus, P-LAMK!—Equated by Lamarck with Wellia tagera
Rheede, 1686, l.c. infra.—Non Senna glauca Roxburgh, 1832, quae = Cassia timorensis
DC.

Cassia arborescens Vahl, Symb. bot. 3: 56. 1794.— ‘Habitat in India orientali. KONIG.”—
Holotypus, labelled (verso) ‘‘Cassia arborescens. Ind. Orient. Wellia tagera Hort. Malab.,”
C (hb. Vahl.)!'—Equated by Bentham, 1871, p. 555, with C. glauca, and by Vahl himself
with Wellia tagera Rheede, 1686, q.v. infra.—Senna arborescens (Vahl) Roxburgh, FI. In-
dica 2: 345. 1832, nom. illegit.—Non Cassia arborescens P. Miller, 1768, quae = Senna
atomaria nob.

Cassia enneaphylla Konig ex Wight & Arnott, Prod. Fl. Pen. Ind. 1: 289. 1834, pro syn.

Cassia petropolitana Glaziou, 1905, p. 161, nom. nud.—*‘Petropolis . . . au Alto Serra, Rio [de]
Jan[eiro, Brazil], no. 10684.”"—Spm. authent., Glaziou 10684, K = IPA Neg. 1167, P!\—
Equated with C. glauca by Harms in Fedde, Repert. Sp. Nov. 20: 124. 1924,

Wellia tagera Rheede, Hort. Ind. Malabar. 6: 17, t. 9 (fl), 10 (fr, ambae optimae!). 1686.—Equated
with Cassia glauca by Hasskarl, Hort. Malabar. clav. locupletiss. 47. 1867, and all other
commentators.

Flos flavus Rumphius, Herb. Amboin. 4: 63, t. 23 (mediocris). 1743.—Identified by Merrill, Herb.
Amboin. 258. 1917.

Cassia planisiliqua sensu N. L. Burman, FI. Ind. 96. 1768, quoad descr., exclus. basionym. C.
planisiliqua Linnaeus quae = Senna occidentalis (Linnaeus) Link.—Spm. authent.: Cassia
planisiliqua. Juxta Malayenses Cambang cuning . . . a Rumphio vocata Flos flavus, G (hb.
Burman.)!—Strangely equated by Index Kewensis with Albizzia lebbek.—Psilorhegma pla-
nisiliqua sensu Britton & Rose, 1930, p. 255; Little, Woodbury & Wadsworth, Trees Pto.
Rico, Second Vol., fig. 372. 1974.

Cassia surattensis sensu De Wit, 1955, p. 269; Isely, 1975, p. 129 (var. surattensis), map 58 (cult.
in Florida), p. 209; K. & S. Larsen, J. Nat. Hist. Siam. Soc. 25(3—4): 205. 1974; Saldanha
& Nicolson, Fl. Hassan distr. Karnataka 221, 1976; Srivastava, FI. Gorakhpur. 120. 1976;
V. Singh, Bull. Bot. Surv. India 18(1—4): 90. (‘1976’*) 1979.

Cassia glauca sensu Colladon, 1816, p. 102; DeCandolle, 1825, p. 495; Wight & Arnott, Prod.
Fl. Pen. Ind. Or. 1: 289. 1834; Vogel, 1837, p. 26; Gagnepain in Lecomte, Fl. Gén. de
I'Indochine 2(2): 159. 1913; Fawcett & Rendle, 1920, p. 110; Ridley, FI. Malay Pen. 1: 616.
1922.

Amply leafy arborescent shrubs at anthesis 2-6 m, appearing glabrous, but the
young stems, If-stalks and axes of inflorescence strigulose with fine straight ap-
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pressed hairs up to 0.15-0.3 mm, the thin-textured Ifts notably bicolored, above
dull dark green brunnescent when dry and glabrous, beneath pallid or glaucous
and glabrous or nearly so except for puberulent midrib, sometimes sparsely cil-
iolate, the corymbiform racemes of large handsome fls at first axillary and lateral
but commonly paniculate distally, immersed in or shortly exserted from foliage.

Stipules firmly herbaceous, falcately ascending, linear attenuate at both ends
(3-)6-15 X 0.6—-1.3 mm, dorsally 1-nerved, deciduous before the If.

Lvs 14-30 cm; petiole 3-5.5(=6.5) cm, at middle 1-2.5 mm diam, subterete
except for the broad shallow ventral sulcus; rachis (4-)5-15 cm, its longer inter-
foliolar segments 1.3-3.3 cm; glands between (1-)2—4 proximal (never between
distal) pairs, stoutly stipitate, in profile 1.5-2.6 mm tall, the ovoid or ovoid-ellip-
soid acute or obtuse body 0.6—~1 mm diam; pulvinules 2.5-5 mm, densely pubes-
cent; Ifts 4-6(-7) pairs, accrescent distally, in outline subsymmetrically broadly
elliptic, ovate- or obovate-elliptic obtuse mucronulate or minutely emarginate,
the longest (distal or penultimate) pair (4-)4.5-8.5 X 2-3.8 cm, 2-2.7 times as
long as wide, the tapering midrib cariniform beneath, the 7-11 pairs of fine camp-
todrome with intercalary secondary nerves and delicate reticulum discolored and
sometimes subprominulous beneath, essentially immersed above.

Peduncles stout ascending 3-9(-13) cm; racemes 3—45 (commonly 7-15)-fld, the
several simultaneously expanded fls raised beyond succeeding buds, the scarcely
elongating axis becoming 1-6 cm; bracts early reflexed, thinly herbaceous ovate-
triangular or broadly langeolate (2-)2.5-8 X 1.5-3 mm, persistent into anthesis,
then dry deciduous, the proximal ones (sometimes all) subtended on one side by
a stipitate gland resembling those of If-stalk; pedicels at and after anthesis 2.2—4.2
cm; fl-buds nodding when young, subglobose glabrous or basally puberulent;
sepals thinly herbaceous, pale green or commonly reddish-brown with pale sub-
membranous replicate margins, strongly graduated, the outermost one broadly
ovate 3-5.5 mm, the innermost suborbicular (elliptic-obovate) obtuse 8—11.5 mm;
corolla zygomorphic, the bright yellow petals drying orange- or pinkish-brown,
dorsally puberulent along veins, nearly isomorphic, beyond the slender claw
broadly ovate or oblong-obovate (2-)2.3-3 cm; androecium functionally 10-mer-
ous, the stamens alike except slightly accrescent toward abaxial side of fl, the
filaments of 7 adaxial ones 0—1.5 mm, of 2 latero-abaxial (0-)1-2.5 mm, of the
centric abaxial one 2-5 mm, the anthers all slenderly lanceolate in outline, straight
except for slightly porrect conical tip, firm brown glabrous, dorsoventrally sul-
cate, ridged laterally by the prominulous sutures, (1.5-)1.6-2 mm wide, the cen-
tric abaxial anther 6-7.7 mm, the rest 4.8—-6.8 mm, all alike dehiscent apically by
short lateral slits; ovary strigulose, the pistil early glabrate; style filiform, erect
except at gently incurved conic tip, 4-6.5 mm, just below the minute terminal
stigmatic cavity 0.2-0.35 mm diam; ovules 23-32.

Pod obliquely pendulous, the stipe 1-2 cm, the broadly linear plano-compressed
body when fully fertile 12-17 X 1.3-1.8 cm, straight or slightly decurved, 2-car-
inate by the slender, shallowly undulate sutures, the papery valves fuscous-brown
often paler along the edges, obscurely elevated over ripe seeds, narrowly septif-
erous between them, the 1-seriate locules 4.5-6 mm long extending the width of
the cavity; seeds transverse, compressed parallel to the valves, oblong-elliptic in
profile £6.3-7 x 3.5—-4 mm, the smooth testa lustrous castaneous, the narrowly
oblong-elliptic areole +4.5-5 X 1.2-1.5 mm.—Collections: 34.

Native to tropical India and Burma, from remote times cultivated for shade
and ornament and thereby widely dispersed through Indomalaysia, becoming
naturalized in disturbed forest, in hedges and waste places, long established on
Mauritius (prior to 1835) and in the West Indies (Bahamas, Cuba, Jamaica prior
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to 1814, Martinique, Montserrat, Barbados), and locally in s.-€. Brflz{l (Sa. dos
Orgaos, Rio de Janeiro). The genuine native range in continental Asia 18 o'bscure
to us and its secondary dispersal is clouded in the literature by taxonomic con-
fusion with closely related S. surattensis; reports from Fiji and New Hebrides
are based on S. gaudichaudii (H. & A.) Irwin & Barneby.*

We here follow Britton & Rose (1930) and agree with V. Singh (1979, L.c.) in
maintaining two specific taxa segregated from the heterogeneous concept of Cas-
sia glauca defined in Bentham’s revision (1871). In Flora Australiensis (1864)
Bentham had accepted a C. suffruticosa (our Senna surattensis) distinct.from C.
glauca sens. str. (our S. sulfurea), but later found it impossible to sort his Indian
material even into two varieties. Primary or exclusive emphasis on size of leaflets
and glaucescence of their dorsal face would lead anyone to the same conclusion,
for in these respects both species are variable and appear fully confluent. On the
other hand we have found that the relatively small and slightly more numerous
leaflets traditionally attributed to S. surattensis (C. suffruticosa) are consistently
associated with a small brachystylous flower that gives rise to a shorter, narrower,
more shortly stipitate pod. Like us, Isely (1975, l.c.) has seen two taxa in the
complex, which he evaluates as varieties of Cassia surattensis, mentioning in
support of them chromosome counts by Pantulu (1960) which suggest that S.
surattensis (n = 28) is a tetraploid derivative of diploid S. sulfurea (n = 14),
perhaps not known in a genuinely wild state. We have not seen vouchers for
these counts, however, which will require careful checking because of the taxo-
nomic and nomenclatural confusion that has followed Bentham's comprehensive
definition of C. glauca, a confusion which has contaminated the literature of the
past century and has left the exact native range of each segregate species still to
be defined. This problem is, however, peripheral to our present purpose.

Senna surattensis and S. sulfurea are the only two genuine sennas with ten
fertile stamens encountered outside gardens in the New World, and are thus
readily identified to section when in flower. In fruit they become somewhat gen-
eralized sennas without striking individuality except for the glaucescent foliage
and the stipitate gland, unfortunately not reliably present in all plants, that sub-
tends the proximal floral bracts of the raceme. In the West Indies, where the
question is most likely to arise, they will be recognized in fruit by the combination
of ample obtuse leaflets and relatively broad plano-compressed pod shallowly
undulate along the sutures.

Roots, bark and leaves of Cassia glauca auct., probably meaning our Senna
sulfurea, enter into folk medicines of India and Indomalaya prescribed for treat-
ment of gonorrhea, gout, diabetes and arthritis, and the flower-buds are eaten in
salad. Both S. surattensis and S. sulfurea are cultivated primarily for shade and
ornament, being prized for rapid growth and prolific flowering over long succes-
sive periods but furnishing at best a soft and perishable wood.

Particular attention must be drawn to our changed interpretation of Cassia
surattensis, which runs contrary to modern practice. De Wit (1955, p. 269) applied
the epithet surattensis erroneously to the species with larger flower and fewer
ample leaflets, our S. sulfurea, a mistake that might have been avoided by closer
analysis of the protologue, which describes the leaflets as eight pairs. Burman
simultaneously described C. surattensis sensu De Wit, recognized as the Flos
flavus of Rumphius, under the name Cassia planisiliqua, a Linnaean binomial

* Senna gaudichaudii (Hooker & Arnott) Irwin & Barneby, comb. nov. Cassia gaudichaudii Hooker
& Arnott, Bot. Beechey Voy. pt. 2: 81. 1832.
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technically synonymous with S. occidentalis (Linnaeus) Link. While the epithet
surattensis must be adopted for the species known latterly as Cassia suffruticosa,
the earliest epithet available and legitimate in Senna for the related, large-flow-
ered species is apparently sulfurea. Cassia discolor Desvaux, which has a short
priority over C. sulfurea, has been considered a synonym (Bentham, 1871), but
is based on a mixture of foliage of S. pallida and mismatched fruit of S. sulfurea,
and herein is typified by the ‘‘discolorous’’ foliar element of the typus. The true
identity of C. surattensis was first appreciated, according to annotation of the
holotypus at Geneva, by Drs. K. and S. Larsen in 1978.

2. Senna surattensis (N. L. Burman) Irwin & Barneby, comb. nov. Cassia su-
rattensis N. L. Burman, Fl. Indica 97. 1768—‘‘Senna surattensis Gar-
zin [=Laurent Garcin] herb.”’—Holotypus, originally labelled ‘Cassia
sumatrensis’ but the epithet corrected in an old hand to ‘surattensis,’
G (hb. Burman. annotated as typus by K. Larsen, 1978)!—Wrongly
equated by Colladon, 1816, p. 105, with Cassia auriculata, and by
DeCandolle, 1825, p. 495, with C. glauca and illegitimately reduced
to it; restored by Merrill, Philip. J. Sci. 19: 353. 1921 but wrongly
applied by De Wit, 1955, p. 269 and consequently by several modern
writers, to our S. sulfurea.

Cassia fastigiata Vahl, Symb. Bot. 3: 57. 1794.—*‘Habitat in India orientali. KONIG.’—Caret
in hb. Vahl., C!, but the protologue decisive and referred by Vahl himself (ms., C) to Cassia
glauca.—Listed by Bentham among many synonyms of Cassia glauca, this name was over-
looked by De Wit, 1955.

Cassia suffruticosa Roth, Nov. sp. pl. 213. 1821.—*‘. . . communicavit celeber HEYNE ex India
Orientali.”’—Collected presumably by Konig, no typus found, but the protologue decisive.
Referred by Bentham, 1871, p. 555, to synonymy of C. glauca.—C. glauca var. koenigii
Kurz, J. Asiatic Soc. Bengal 45(2): 284. 1876. C. glauca var. suffruticosa (Roth) Baker in
Hooker f., Fl. Brit. Ind. 2: 265. 1878. Psilorhegma suffruticosa [sic] (Roth) Britton ex Britton
& Rose, N. Amer. Fl. 23(4): 255. 1930. Cassia surattensis subsp. suffruticosa (Roth) K. &
S. Larsen, J. Nat. Hist. Siam. Soc. 25(3-4): 205. 1974. Cassia surattensis var. suffruticosa
J. R. Sealey ex Isely, Mem. N.Y. Bot. Gard. 25(2): 129, 209. 1975, illegitimate because the
varietal epithet koenigii prior.

Senna speciosa Roxburgh, Fl. Ind. 2: 347. 1832.—*. . . only found in gardens . . .”’—Lectotypus,
cult. in India, K. (hb. Benth.)!—Equated with C. suffruticosa by Wight & Arnott, Prod. FI.
Pen. Ind. 1: 289. 1834.

Cassia surattensis sensu Bentham, 1871, p. 55, ex parte; Symon, 1966, p. 100, quoad descr.;
Chun & Chang, Fl. Hainanica 2: fig. 421. 1965; Walker, Fl. Okinawa and s. Ryuku Is. 546,
fig. 74. 1976.

Cassia suffruticosa sensu Wight & Arnott, 1834, l.c. supra; Bentham, Fl. Austral. 2: 285. 1864;
Iconogr. Cormophyt. Sinic. 2: fig. 2413. 1972. C. glauca var. suffruticosa sensu Gagnepain
in Lecomte, Fl. Gén. de I'Indochine 2(2): 160. 1913; Gamble, Fl. Presidency Madras 1(3):
403. 1919; V. Singh, Bull. Bot. Surv. India 18(1-4): 91. (**1976°") 1979.

Like closely related S. sulfurea except for more numerous, smaller Ifts, smaller
brachystylous fls and shorter, short-stipitate pod, the young growth and almost
always the dorsal face of Ifts pilosulous with ascending or subappresed, often
lutescent hairs to 0.2-0.45 mm, the Ifts strongly bicolored, glaucous beneath, the
mature inflorescence commonly corymbose-paniculate toward the end of densely
leafy annotinous branchlets.

Stipules (of S. sulfurea) 4.5-13 X 0.5-1.4 mm.

Lvs 8-18 cm; petiole 2-3.5(—4) cm; rachis (4-)4.5-10.5 cm, its longer interfo-
liolar segments 9-15(-17) mm; glands between 1-3 proximal, commonly only
between first or first and second pairs of Ifts, stipitate, slenderly or stoutly clav-
iform, in profile 1-2.4 x 0.3-0.7 mm; Ifts 6-10 pairs, strongly accrescent and
proportionately narrower distally, obovate, elliptic-obovate or broadly oblanceo-
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late obtuse, the longest (distal or penultimate) pair (2-)2.5-4.5(=5) X (0-8")1‘1-8(72)
cm, 2.2-3 times as long as wide, veined like those of S. sulfurea, but the major
camptodrome secondary veins only 6-8(-9) pairs. .

Peduncles (2.5-)3-8 cm; racemes shortly densely 5-17(-21)-fld, the axis be-
coming 4-25 mm; bracts thinly herbaceous ovate- or broadly lance-acuminate
(2-)2.5-7 x (1-)1.2-2.6 mm, persistent into anthesis, then dem@uous, the lowest
occasionally subtended on one side by a claviform gland; pedicels at and after
anthesis 16-25 mm; outermost sepal 3—4(—4.4) mm, innermost one 5.5-7.5(-8)
mm; corolla of S. sulfurea but on average smaller, the longest petal (!6—)18—24
mm; androecium of S. sulfurea, 9 filaments 0.7-2 mm, that of the centric abaxial
stamen 1.5-3.5 mm, anthers of 9 stamens 4-5.2 X 1.1-1.5 mm, that of the centric
abaxial one (4.5-)5-6.5 x 1.1-1.6 mm; style 1.5-3 mm; ovules (18-)22-30.

Stipe of pod 5-7 mm, the body 7-10 X 1.1-1.5 cm, in other respects not dif-
ferent from that of S. sulfurea; seeds essentially similar but a trifle smaller,
4.9-5.9 X 2.5-3.4 mm, the areole 2.7-3.6 x 1.2-1.8 mm.—Collections: 27.—Fig.
10 (androecium), 13 (pod, seed).

Of obscure origin, thought by Bentham (1864) to be native to coastal n. Aus-
tralia (N. Terr. and offshore islands) but characterized by Symon (1966) as prob-
ably an old introduction there, in India, Burma, Indochina, Philippine Is. and
Malaysia planted in parks, gardens and temple yards, whence locally adventive,
of uncertain status on the Caroline and Society Is., a common locally weedy
ornamental on Oahu in Hawaii; cultivated in subtropical United States and locally
established in s. peninsular Florida (Dade Co.); in West Indies cultivated before
1826 on St. Vincent, Windward Is., and latterly in Puerto Rico.

For comment see above under S. sulfurea. We gratefully acknowledge the help
of Mrs. A. Fox Maule, curator of type specimens at the Botanical Museum in
Copenhagen, for help in interpretation of C. arborescens and C. fastigiata and
for supplying us with copies of Vahl’s notes on these species, no longer repre-
sented by specimens in his herbarium.

B. Sectio CHAMAEFISTULA (Colladon) Irwin & Barneby

Senna sect. Chamaefistula (Colladon) Irwin & Barneby, comb. nov. Cassia sect.
Chamaefistula DeCandolle ex Colladon, Hist. Casses 21, 87. 1816.—
Sp. lectotypica (hoc loco designata): Cassia corymbosa Lamarck =
Senna corymbosa (Lamarck) Irwin & Barneby.—For further synonymy
see under ser. Coluteoideae.

Corolla and pistil zygomorphic or the lateral and abaxial petals sometimes
randomly asymmetric, but one of the abaxial petals not obviously different from
the rest and the fls not enantiostylous; androecium consisting of 3 abaxial sta-
minodes (exceptionally suppressed) and 7 or rarely fewer fertile stamens, these
either subisomorphic except for graduated lengths or differentiated into hetero-
morphic sets of 4 median and 3 abaxial, one of the latter set often substerile
(rarely the whole set suppressed), the antepetalous abaxial pair directed in a plane
opposed to the vexillary petal (not horizontal to the corolla’s vertical axis).—
Petiolar glands present or 0; pod plano-compressed, turgid, angulate or terete,
the valves papery, coriaceous or lignescent when mature, the cavity dry or pulp-
filled; dehiscence by inert separation of both sutures, or through the ventral suture
only, less often through apex and thence downward through both sutures, or 0,
the seeds then released either by rotting of the valves or dispersed in 1-seeded
achenelike segments; seeds either transverse or obliquely basipetal, compressed
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parallel either to valves or to interseminal septa, exceptionally angulate or rhom-
boid, the testa areolate or not.—The section is represented in the Americas by
143 (described) species here referred to 21 series, mostly confined to the tropics,
few extending north and south into warm (exceptionally cold or high montane)
temperate zones.

Our comprehensive concept of sect. Chamaefistula as defined in the foregoing
description embraces all of Bentham’s section of the same name except his ser.
Excelsae, all of his sect. Prososperma except S. villosa (our sect. Astroites),
sect. Oncolobium in its entirety, and those elements of his sect. Chamaesenna
characterized by a zygomorphic corolla and forwardly directed long abaxial sta-
mens, namely the ser. Pachycarpae, Auriculatae and miscellaneous species of
ser. Floridae. Our devaluation of characters derived from petiolar glands and
orientation of seeds upon which the sections Prososperma and Oncolobium were
based by Vogel or maintained by Bentham is discussed under ser. Basiglandu-
losae and ser. Laxiflorae. Arguments in support of a sect. Peiranisia, composed
of ser. Excelsae excised from sect. Chamaefistula and the greater part (but of
course not the typical element) of sect. Chamaesenna, are advanced in discussion
following the generic description of Senna. The section Chamaefistula, which
was designed in the first place to accommodate the sennas with terete, internally
pulpy pods, that is for such Bacillares and Coluteoideae as were known to
DeCandolle by 1816, long ago lost by accretion of new taxa its exclusive carpo-
logical character. Bentham was fully aware that a distinction between turgid and
laterally flattened pods did not correspond with a natural classification and rec-
ognized his sections Chamaefistula and Chamaesenna for categories of conve-
nience. In this revision the concept of a section Chamaesenna is abandoned, and
that of Chamaefistula reorganized in terms of the flower.

The 21 series of sect. Chamaefistula appear to fall into eight clusters corre-
sponding with nos. i-ii, ili—v, vi—Vvil, Viii-1X, X—Xi, Xii—-XV, Xvi—-Xviil and XiX-XXi,
but the phyletic kinship between these groups is unknown. A linear sequence of
presentation is therefore inescapably arbitrary. Some weak speculation on the
subject of interserial relationships is reserved for the commentary following the
description of particular series.

Key to Series of sect. Chamaefistula

1. Junciform shrubs of Mohave and Colorado deserts (California and Baja California, w.
Arizona and s. Nevada) with small, early deciduous exstipulate lvs and retrorsely pubes-
cent stems. xv. ser. Armatae (p. 291).
1. Normally leafy (but sometimes microphyllous) herbs, shrubs and trees, if sympatric with
the last the Ifts ample and the lvs stipulate.
2. Dwarf subacaulescent herbs with 2-foliolate lvs and 1-2-fild racemes, the Ifts pallidly
corneous-margined.
3. Texano-Mexican; Ifts narrowly lanceolate or oblanceolate; anthers of fertile sta-
mens subhomomorphic except slightly accrescent toward abaxial side of fl.
xiii. ser. Tharpia (p. 288).
3. Argentino-Uruguayan; Ifts obovate; anthers of fertile stamens differentiated into 2
sets. Xiv. ser. Nanae (p. 290).
2. Caulescent herbs, shrubs and trees; if lvs 2-foliolate or stems short (or both) the Ifts
not corneous-margined.
4. Petiolar gland present, either between or below the proximal pair of Ifts.
5. Gland(s) inserted between pairs of pulvinules or slightly above them.

6. Seven fertile stamens homomorphic except slightly accrescent toward
abaxial side of fl, the anthers obliquely or horizontally truncate at orifice,
sometimes attenuate toward apex but not beaked; pod mostly erect or
erect-ascending; herbs (some weakly suffrutescent) of centr. and n. Mexico
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and s.-w. United States, and | widely dispersed to Antilles, Ecuador and
Brazil.
7. Perennial; valves of pod plane or shallowly corruga_ted, not deeply sul-
cate between seeds; ovules 14—44; Mexico and United States.
xii. ser. Brachycarpae (p. 260).
7. Monocarpic; valves of pod deeply corrugated between seeds; ovules
6-12; 1 widespread weedy sp. Xi. ser. Confertae (p. 257).
Seven fertile stamens modified into sets of 4 shorter straighter (median)
and 3 more strongly incurved (abaxial) members, the cgntral one of the
latter set often sterile and exceptionally (16. S. hayeszana, p- 133) the
whole set lacking; pod commonly but not always widely spreading to pen-
dulous.
8. Anthers of 2-3 fertile abaxial stamens distinctly beaked, the beak *
porrectly incurved and its orifice oblique.
9. Lfts exactly 1 or exactly 2 pairs in all 1vs. .
10. Trees, vines and erect or leaning shrubs over 1 m at maturity;

Ifts always 2 pairs; widespread.

11. Pod turgid, quandrangular or terete, less often compressed-
quadrangular, often but not always pulpy within, at least
50-ovulate except 1 sp. endemic to Jamaica; spp. very nu-
merous and widespread throughout the American tropics.

iv. ser. Bacillares (p. 102).

11. Pod plano-conpressed papery, dry within, 30—42-ovulate;

1 sp. of Bahia, Brazil. v. ser. Harleyanae (p. 209).
10. Herbs, occasionally weakly suffrutescent but seldom over 1 m;
Ifts either 1 or 2 pairs. X. ser. Trigonelloideae (p. 237).

9. Lfts of some or all lvs more than 2 pairs.
12. Pedicels charged, either at base on one side or near (above) the
middle with a fusiform or claviform gland.
13. Petiolar gland (between proximal pair of Ifts) like that of
the pedicels, fusiform or claviform.
14. Pedicellar gland inserted near or beyond middle of ped-
icel; valves of pod plane, not ribbed lengthwise.
viii. ser. Coriaceae (p. 220).
14. Pedicellar gland subtending base of pedicel; valves of
pod charged with an accessory nerve running parallel
and sometimes contiguously to the ventral suture.
ix. ser. Laxiflorae (p. 225).
13. Petiolar gland patelliform; pedicellar gland of ser. Laxi-
florae combined with plane pod of ser. Coriaceae.
58. S. kuhlmannii (p. 224).
12. Pedicels glandless.
15. Lfts of larger lvs more than 2 but not more than 5 pairs;
coarse herbs (if led hither by an arborescent shrub cf. 55.
S. skinneri, p. 218). x. ser. Trigonelloideae (p. 237).
15. Lfts of some larger lvs more than 5 pairs.
16. Sepals ample, at anthesis connivent over the petals
and androecium; ovules +200; valves of pod continu-
ous; rare cauliflorous tree of sub-Andean e. Ecuador
and Peru. iii. ser. Trolliflorae (p. 100).
16. Sepals much shorter than the widely expanded corolla;
ovules less than 70; not cauliflorous; ripe pod breaking
up into l-seeded segments.
17. Riparian bush-ropes and scandent shrubs armed
with indurated conical, thornlike stipule-bases; Ifts
broadest at or below middle; ovules 30—66.
vi. ser. Spinescentes (p. 210).
17. Xerophytic arborescent shrubs, unarmed, Ifts
broadest above middle; ovules 16-24.
Vil. ser. Skinneranae (p. 217).
8. Anthers of 2-3 abaxial stamens not beaked (if exceptionally attenuate
into a short-tubular beak, this symmetrically truncate); 3 series effec-
tively differentiated only by characters of pod and seed.
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18. Pod either plano-compressed or (less often) turgid, but if turgid the
seeds areolate; seeds mostly lying broadside to the valves (in s.
Andean 99. S. arnottiana, p. 316, broadside to interseminal septa,
but then not over 14 in number); ovules nearly always less than 28.
19. Seeds areolate; Andean and Pacific S. America; montane and

desert Mexico and Central America.
xvi. ser. Pachycarpae (p
19. Seeds exareolate; Andes from Ecuador to Chile and n.-w. Ar-
gentina; Atlantic s. Brazil. xvii. ser. Stipulaceae (p

18. Pod cylindric or strongly turgid, the seeds lying broadside to the
interseminal septa, exareolate, and relatively numerous, the ovules
28-152 (in rare Peruvian S. lasseigniana only 22-26).

xviii. ser. Coluteoideae (p

Gland inserted on petiole at variable distance below the proximal pair of Ifts,

often contiguous to the lf-pulvinus (Ifts commonly several pairs, if only 1 pair

cf. rare Peruvian 51. S. acuparata, p. 202).

20. Anthers of 2 long antepetalous abaxial stamens prolonged beyond the ori-
fice into a thickened linguiform appendage; style usually both recurved and
distally dilated, or the stigmatic orifice elongate and introrse; tropical and
warm-temperate, from s. and s.-w. United States to Argentina, where sym-
patric with the next represented by an adventive monocarpic weed.

xix. ser. Basiglandulosae (p

20. Anthers of 2 long antesepalous abaxial stamens truncate or obscurely 2-
labiolate at apex; style not dilated, only slightly incurved, its orifice pori-
form:; range cool-temperate, in centr. and e. United States and s.-e. Can-
ada, and duration perennial. xX. ser. Temperatae (p

4. Petiolar gland 0.
21. Mesophytic shrubs and trees of wide tropical dispersal in West Indies and

South America (1 exotic cultivated in Central America); sutures of pod not

winged and its valves continuous.

22. Hypanthium of fl infundibuliform, attenutate downward to joint with ped-
icel; sepals thin-textured, early reflexed; staminodes linear; seeds narrowly
oblong-oblanceolate in outline; native and widespread.
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i. ser. Sapindifoliae (p. 85).

22. Hypanthium of fl shallowly broadly obconic; sepals carnosulous (wrinkled
when dry) not reflexed at anthesis; staminodes hippocrepiform; seeds sub-

discoid; cult. only. ii. ser. Floridae (p. 97).

21. Xerophytic shrubs and treelets of centr. and w. Mexico; sutures of pod winged

and its valves separating when ripe into individual panels over each seed.
xxi. ser. Galeottianae (p

Bi. ser. SAPINDIFOLIAE Irwin & Barneby

. 448).

Senna sect. Chamaefistula ser. Sapindifoliae Irwin & Barneby, ser. nov. inter
affines Americanas petiolo eglanduloso, foliis plurifoliolatis, hypanthio
infundibuliformi, a ser. Floridis sens. restr. (gerontogeis, una per
Americam calidiorem culta) sepalis membranaceis mox reflexis necnon

seminibus oblongis (nec discoideis) diversae.—Sp. typica: Cassia

neby.

sap-

indifolia Vogel = Senna silvestris var. sapindifolia (Vogel) Irwin & Bar-

Cassia sect. Chamaesenna ser. Floridae *** Paniculatae Americanae Bentham, Proc. Linn. Soc.

London 27: 549. 1871.

Cowellocassia Britton ex Britton & Rose, N. Amer. Fl. 23(4): 251. 1930, pro gen.—Generitypus:

C. scleroxyla Britton = Senna domingensis (Sprengel) Irwin & Barneby.

Corolla zygomorphic but the early reflexed sepals strongly graduated, the hy-
panthium infundibuliform, narrowed downward to a joint with pedicel (this most
evident in sterile fls); androecium functionally 7-merous, the 3 adaxial members
linear staminodal, the fertile anthers moderately firm-textured, those of 4 median
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stamens shorter straight, the 3 abaxial longer (the straightish centric one a trifle
shorter and narrower than its incurved neighbors), all acutely sagittate at base,
at apex gradually or abruptly narrowed into a porrect beak 1nt1fo-antrors§ly de-
hiscent by 2 pores; style subangulate, scarcely or distinctly thickened distally,
incurved at apex, the stigmatic cavity infraterminal introrse; ovules 10—60;.p0d
linear or linear-oblong plano-compressed (3-)7-27 cm; seeds transverse, either
1- or 2-seriate, narrowly oblong-oblanceolate in outline, compressed parallel to
the valves, the areole sharply defined or sometimes obscure.—AmpIy leafy, po-
tentially arborescent shrubs and trees; stipules narrow fugacious; petiolar glands
0; Ifts (3—)4—13 pairs; inflorescence an exserted panicle or thyrse of sqbcorymbose
racemes.—Spp. 3, one pluriracial and widespread over lowland tropical S. Amer-
ica e. of the Andes, 2 narrowly endemic to e. Cuba and Hispaniola.

At least in an American context, ser. Sapindifoliae is a somewhat isolated
group. The slenderly funnel-shaped hypanthium and asymmetrically sagittate long
anthers are reminiscent of sect. Senna ser. Pictae; but the two long stamens
project, at narrow angle from each other, in a plane opposed to the vexillum, and
are not lifted sideways, as in ser. Pictae, so as to face each other in pincer
fashion. In its interior organization the flower of ser. Sapindifoliae is almost that
of ser. Basiglandulosae, but the pollen-cup of the long anthers is unappendaged
and the characteristic petiolar gland is lacking. The small ser. Galeottianae is
similar in the infundibuliform hypanthium and loss of petiolar gland, but these
are microphyllous Mexican shrubs with obscurely beaked anthers and peculiarly
dehiscent winged pods reminiscent of some Mimoseae. The paleotropical ser.
Floridae are habitally similar to ser. Sapindifoliae, especially in their thyrsiform-
paniculate inflorescence, but the hypanthium is shortly turbinate, the sepals are
incrassate and not deflexed at anthesis, the three staminodes remain recognizably
depauperate sterile stamens and have not dwindled as here to linear rudiments,
the fertile anthers dehisce by one confluent pore, and the seeds are much broader
and flatter, paddle-shaped or discoid. The resemblance to ser. Floridae is perhaps
more superficial than real.

The series Sapindifoliae was perceived as such by Bentham who, however,
treated it as a subgroup (‘‘Paniculatae Americanae,”” without nomenclatural in-
tent) of a heterogeneous sect. Chamaesenna ser. Floridae, dispersed in these
pages between sects. Chamaefistula redefined and Peiranisia. The two rare An-
tillean Sapindifoliae were segregated by Britton & Rose as a genus Cowellocas-
sia, which reflected an apparent isolation among North American sennas; but no
overt acknowledgment of their relationship to the common South American S.
silvestris was made until Pittier transferred Cassia racemosa sensu Bentham (non
P. Mill) to the same genus.

Key to the Species of ser. Sapindifoliae

1. Plants of continental South America (Orinoco valley s.-ward); ovules 26-60.
3. 8. silvestris (p. 87).
1. Plants of e. Cuba and Hispaniola; ovules (7-)10-18.

2. Lfts ovate-acuminate, the larger ones +1-2 cm wide and 2.5-4 times as long; fls relatively
large, the longest sepals 6.5-8 mm, longest petals 12-17 mm; pod +13 c¢m; ovules 16—18;
mountainous n. slope of Oriente province, Cuba. 4. S. gundlachii (p. 95).

2. Lfts lance-acuminate, the larger ones 7-12 mm wide and 4-7 times as long; fis very
small, the longest sepal 4—4.5 mm, longest petal 5-6 mm; pod 3-7 cm; ovules (7-)10-15;
coastal s.-e. Cuba (Oriente) and Hispaniola. 5. 8. domingensis (p. 96).
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3. Senna silvestris (Vellozo) Irwin & Barneby, comb. nov. Cassia silvestris Vel-
lozo, Fl. Flum. 169, 1825.—Typus infra sub var. silvestri indicatur.

Subshrubs, shrubs and trees, polymorphic in mature habit and stature, often
precociously flowering when not or scarcely woody but potentially arborescent,
at anthesis (0.5-)2-20(-30) m tall, varying from almost glabrous to densely strig-
ulose, pilosulous or villous-tomentulose with commonly golden or rufescent hairs
up to 0.1-0.6 mm, the membrano-chartaceous, moderately bicolored dull or lus-
trous foliage either glabrous or pubescent on either face, the inflorescence a
corymbiform panicle or elongate thyrse of densely-fld corymbiform racemes.

Stipules caducous, erect or incurved to erect, linear-setiform or subulate
4-8 X 0.5-1 mm, absent from most mature flowering and all fruiting specimens.

Lvs (below the inflorescence) mostly 1.5-6 dm; petiole including wrinkled pul-
vinus 2.5-8 c¢m, at middle 1-2.3(-2.5) mm diam, subterete except for the very
shallow open ventral sulcus; rachis (5-)8-30(-34) cm; petiolar glands 0; pulvinules
1.54.5(-6) mm; Ifts (3—-)4-11(-13) pairs, accrescent upward but usually only to
a point beyond middle of rachis, thence often a little diminished, in outline sym-
metrically obovate-, oblong-, ovate- or lance-acuminate, obtuse mucronulate or
acute, at base rounded or cordate, marginally revolute, the larger of fully deve-
loped lvs 4-13(=15.5) X 1.4-6(-6.5) cm, 1.8—4.5(-5.3) times as long as wide, the
straight centric midrib depressed-sulcate above, cariniform beneath, the
(8-)9-17(~18) pairs of camptodrome with random or alternating intercalary veins
and subsequent venulation varying on upper face from subimmersed to finely
prominulous, on the lower face from sharply delicately subprominulous to very
strongly raised, then circumscribing sunken areoles.

Racemes densely (7-)10-80(-105)-fld, the open fls elevated to or beyond level
of succeeding buds, the axis scarcely elongating, together with stout spreading-
incurved peduncle becoming (2-)2.5-16(-23) cm; bracts caducous from below
very young fl-buds, ovate acute or lanceolate 1.2-2.5 mm; pedicels (excluding
hypanthium) at and after anthesis (14—)18-36(—40) mm; fl-buds obovoid or sub-
globose, puberulent proximally or rarely puberulent up to periphery of inner
sepals, these however ciliolate; hypanthium 2-3.5(—4) mm; sepals submembra-
nous yellowish, brownish or livid with paler edges, concavely obovate-suborbicu-
lar or oblong-obovate, strongly graduated, the 2 outer 3.5-5.5 mm, the innermost
(6.5-)7-12(-13) mm, all early deflexed; petals glabrous yellow with darker yellow-
orange veins or yellow with red flare at base, strongly clawed, subhomomorphic,
their blades symmetrically broadly obovate or flabellate obtuse or widely emar-
ginate, the longest (claw included) 13-23 (exceptionally 9-13) mm; androecium
functionally 7-merous glabrous (the anthers rarely remotely pilosulous), the 3
staminodes linear, the filaments of 4 median stamens 2-3.5(—4.3) mm, of 3 abaxial
ones (3.5-)4.5-7(-8) mm, those of the 2 long stamens dilated distally, the anthers
all sagittate basally, those of 4 median stamens nearly straight 3-6 mm, their
porrect biporose beak 0.6—1.2 mm, that of the centric abaxial stamen linear-lan-
ceolate straight (3.5-)4-7.5 x 0.8-1.3(~1.5) mm, those of 2 latero-abaxial ones
lunately lanceolate in outline (5-)6—10.5(-11) mm, at insertion of filament 1.3-2.2
mm diam, the often obscurely differentiated erect beak (0.5-)0.7-1.7 mm, its
orifice divided by a slender septum; ovary either glabrous, pilose-ciliate along
sutures, or pilosulous overall; style 2-4 mm, at apex incurved, slightly thickened
(0.3-)0.35-0.7 mm diam, the stigmatic cavity introrsely lateral, minutely barbel-

late; ovules 26-60.
Pod obliquely declined or pendulous, the stipe 5-12 mm, cuneately expanded
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into the body, this linear or linear-oblong plano-compressed straight or slightly
decurved (8-)10-27 x 1-3.3 cm, bicarinate by the scarcely thickened sutures, the
glabrous or early glabrate, reddish or purplish-castaneous, often paler-margined
valves becoming chartaceous or subcoriaceous =* lustrous, either finely or very
coarsely venulose, low-corrugate over seeds, the transverse seed-locules either
I-seriate homomorphic oblong-elliptic in outline or 2-seriate and alternately ob-
long and bottle-shaped, the scarcely elevated septa 3-5.5 mm apart; seeds nar-
rowly oblong or oblong-oblanceolate 5.3-8 x 2.3-3 mm, the brown, castaneous
or atropurpureous testa smooth and lustrous, the shadowy and obscure or pre-
cisely differentiated areole linear or linear-elliptic 3-5 X 0.5-1.3 mm.

Study of the extensive material that has accumulated in herbaria under the
names Cassia sylvestris, C. lucens (or racemosa, misapplied) and C. sapindifolia
demonstrates that the differential characters of number and outline of leaflets
upon which Bentham principally relied to distinguish these species are no longer
decisive, failing to coincide with morphological discontinuities or with patterns
of dispersal. A search for more reliable criteria in the androecium or corolla
merely confirms the fact, already perceived by Bentham, that granted some vari-
ation in size these are essentially uniform throughout ser. Sapindifoliae. The pod,
of which Bentham had few samples, is now known to vary significantly in width,
in texture and venulation of the valves and in alignment of the seeds; and the
venulation of the leaves, more or less closely correlated with vesture, is closely
linked to distribution. While Bentham’s three species have dwindled to fairly
well-marked varieties, emphasis on some new criteria and the much more com-
plete picture of dispersal built up in a century of collecting in South America
enable us to define within a multiracial S. silvestris six infraspecific taxa. These
cluster readily into two groups characterized by reticulation of the leaflet blades,
one, the presumably more specialized subsp. bifaria, endemic to campo cerrado
and related savanna communities in Brazil and adjacent Bolivia and Paraguay,
the other, subsp. silvestris, primarily Hylaean but with disjunct representatives
in coastal southeastern Brazil and the Paraguai valley.

Review of the nomenclature in the light of our taxonomic decisions has brought
to light a vexatious misapplication of the epithet silvestris, stemming probably
from Vogel (1837, p. 36), but become traditional since Bentham’s monographs
(1870, 1871). At this point we need only note that the genuine Cassia silvestris
of Vellozo belongs properly to and, being older, must replace C. lucens Vog.,
the plant that Bentham, in another error (already corrected by Amshoff), called
C. racemosa Mill. The taxon treated by Bentham as Cassia silvestris is techni-
cally undescribed; it appears here as S. silvestris var. bifaria. The points are
discussed further below in the synonymy and commentary on vars. silvestris and
bifaria. The emended spelling sylvestris of Vellozo’s epithet, first published by
Vogel and later maintained by Bentham, has neither philological nor historical
justification and should not be perpetuated.

We are unable to refer to any particular variety of S. silvestris the fine portrait
published in Flora Brasiliensis 15(2): t. 38, the model for it being unknown. As
a generalized likeness of the species, sensu lato, it could hardly be improved, the
details of corolla and androecium being especially lifelike. The leaves suggest our

subsp. i?zj”aria, the narrow pod containing about 30 seeds aligned in one row either
var. unifaria or var. velutina.

Key to the Subspecies and Varieties of S. silvestris

1. Lfts glal?rous above, either pubescent beneath (along major veins only or also between
them) with straight appresssed or loosely ascending hairs, rarely glabrous on both faces;
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tertiary and subsequent venulation of dorsal face of Ifts not so strongly raised as to form

sunken areoles; Hylaean forest from Venezuela s. of the Orinoco and s.-e. Colombia to w.-

centr. Bolivia, e.-centr. Paraguay and Mato Grosso, Brazil, thence interruptedly s. on the

Atlantlc slope in Brazil from e. Bahia to Sta. Catarina; subsp silvestris:

2. Lfts pubescent beneath, at least along secondary veins and midrib, and the larger ones
mostly 7-13 cm, at base varying from cuneate to shallowly cordate, but if cordate the
pulvinules 2.5-6 mm; ovules 36—60; Hylaean n.-ward from 17°S and disjunct along the
Atlantic slope and coast between 13° and 27°S.

3. Lfts of larger lvs (4-)6—11(-13) pairs, the largest 2—4 cm wide; range as above except
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for coastal Brazil in lat. 13-20°S. 3a. var. silvestris (p. 89).

3. Lfts of larger lvs (3—)4-5 pairs, the largest 3—-6 cm wide; coastal forest of Bahia and

Espirito Santo in lat. 13-20°S. 3b. var. sapindifolia (p. 91).

2. Lfts at once glabrous beneath and deeply cordate at base, the longest 4-7 cm, and their
pulvinules only 1.5-2.2(-2.5) mm; s. Mato Grosso and e. Paraguay.

3c. var. guaranitica (p. 91).

1. Lfts finely (sometimes inconspicuously) puberulent above, densely pilosulous beneath with
spreading, incumbent or curly hairs; tertiary and subsequent venulation of lower face of Ifts
sharply raised, circumscribing deeply recessed areoles; range entirely s. of, or in enclaves
within the s. margin of, the Hylaean forest; subsp. bifaria:

4. Large inner sepals golden-strigulose dorsally at the middle; pod 26-30-ovulate, the valves
(x10-12 mm wide) chartaceous and finely venulose (like those of var. silvestris); middle
Xingu, Tocantins and upper Parnaiba valleys in s.-e. Para, n. Goias and s. Maranhao in

lat. £7-9°S, s. in w. Bahia to *=13°S. 3d. var. velutina (p. 93).

4. Large inner sepals glabrous dorsally; pod 30-58-ovulate, the valves stiffly coriaceous,
coarsely venulose; Brazilian Planalto and upper Paraguai valley in lat. 12-24°S.
5. Pod 11-14 mm wide, 30-38-ovulate, the seed-locules 1-seriate, all alike oblong-elliptic;

s. Mato Grosso and adjoining s.-e. Bolivia and Paraguay. 3e. var. unifaria (p. 93).

5. Pod 18-30 mm wide, 40-58-ovulate, the seed-locules biseriate, alternately shorter
elliptic-oblong and longer bottle-shaped (the bottleneck accommodating the funicle);
n.-e. Mato Grosso through highland Goias to n.-centr. Minas Gerais, thence s. to e.

Sao Paulo. 3f. var. bifaria (p. 94).

3/I. Senna silvestris (Vellozo) Irwin & Barneby subsp. silvestris.

Venulation of Ifts variable in strength and prominence but the dorsal face not
alveolate-reticulate, even the smallest areoles plane and shallow; pubescence of
foliage usually sparse (—0), the hairs straight or almost so, the Ifts glabrous above;

valves of pod always chartaceous and delicately transverse-venulose.

Our subsp. silvestris embraces Cassia racemosa of Bentham (C. lucens of
recent authors), C. sapindifolia and C. guaranitica, collectively different from
subsp. bifaria in venulation and vesture of the leaflets and from subsp. bifaria

except its var. velutina in the thinner-textured pod.

3a. Senna silvestris (Vellozo) Irwin & Barneby subsp. silvestris var. silvestris.
Cassia silvestris Vellozo, 1825, 1.c. & Icones 4: t. 78. 1835.—‘‘Habitat
silvis maritimis Reg. Praedii S. Crucis [s.-w. Rio de Janeiro].””—Ho-

lotypus, the cited plate!

Cassia lucens Vogel, Syn. Gen. Cass. 46 & Linnaea 11: 687, descr. ampliat. 1837.—*‘In Brasilia:
Sellow leg.”’—Holotypus, presumably {B; neoholotypus, former isotypus, K! = NY Neg.

1469.

Cassia racemosa var. tenuifolia Huber, Bol. Mus. Goeldi 4: 564. 1906.—‘‘([J. Huber] 1470)
. PERU. Loreto: Ucayali: ‘Quebrada Grande’ de Canchahuaya, 13.X1.1938.—Holoty-

pus, presumably MG, not seen.

Cassia racemosa sensu Bentham, 1870, p. 126; 1871, p. 549; auct. plur. recentior., non P. Miller,

1768.
Cassia lucens sensu Amshoff, On South American Papillionaceae 23. 1939.

Arborescent on riverbanks and in forest, then 5-20(-30) m tall, sometimes
arborescent and distally sarmentose, in capoeira, cerrado and savanna flowering
precociously as coarse suffrutices or soft-woody shrubs (2-)3-6 m, the Ifts gla-
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brous above, pubescent beneath either overall or only along principal veins with
straight appressed or ascending hairs up to (0.15-)0.2-0.6 mm, the reticulation of
upper face of Ifts either sharply prominulous or immersed, that of lower face
prominulous, but the areoles plane and shallow; lvs mostly (2.5-)3-6 dm, shorter
only at or near base of panicle; Ifts (6-)7—11(=13) pairs, the larger ovate- or lance-
acuminate from rounded base, (6.5-)7-13(-15.5) X 2-4(-4.3) cm; ﬂOWf;rs variable
in size, the long inner sepals mostly 7.5-11(=13), in Peruvian and adjacent Bra-
zilian Amazonia only 6.5-7.5 mm, the pure yellow petals (9-)13-21(-23) mm; long
anthers (5-)6-9(~11) mm; ovary either glabrous, or ciliolate along sutures or pi-
losulous overall; ovules 36-60; body of pod (12-)15-24(=27) X 1.6-2.8(-3.3) cm,
the locules I-seriate or, in very wide pods, a few of them laterally displaced and
randomly 2-seriate.—Collections: 192.—Fig. 10 (androecium), 13 (pod + seed),
both under synonym lucens.

Forest margins, especially along riverbanks and shores and in gallery-savanna
ecotone, both in varzea and terra firme, in disturbed woodlands, and savanna
thickets, becoming a vigorous pioneer in capoeira, mostly between 15 and 500 m
but ascending to 1200 m on Guayana Highland (Sa. Tepequem), to 750 m along
inter-Andean valleys in Peru, to 900 m in the Bolivian Yungas, and to 1500 m in
s. Sa. do Espinhago in Minas Gerais, bicentric in dispersal: widespread and lo-
cally common over the Guayana Highland and whole Amazonian Hylaea from
middle Orinoco valley s. to lat. 17°S in Bolivia and 14°S in Mato Grosso, w. in
Peru to the middle Maranén, upper Huallaga and Middle Ucayali valleys, e. to
the interior of the Guianas and in Brazil to the middle Tocantins valley and n.
Maranhio, n. in Venezuela to Maracaibo Basin; disjunct on the Atlantic slope
and coastal forest of s.-e. Brazil: s. Bahia (very local near Vitoria da Conquista),
highland s.-e. Minas Gerais (Sa. da Caraga, Caieté and vicinity), and along the
foothills of the Coast Range from s.-w. Rio de Janeiro to Santa Catarina.—Fl. in
the Hylaea year around, most prolifically VIII-IV, in s.-e. Brazil XII-III.—Bru-
jillo (Venezuela); katawerewere (Guyana); paricd, mucurdo (Para); yacucaspi,
quillu-sisa, tampush, shanshan (Peru); mamuri (Bolivia). Wood hard, used for
gunstocks in Maranhao.

The most widespread variety of its species, var. silvestris is predominantly a
senna of forest margins in the Hylaea, from which it has radiated west into the
Andean foothills and south into the cooler wet forest of Atlantic Brazil, becoming
a composite of minutely different genetic races. Our attempts to extricate these
in the form of useful and meaningful taxonomic units have not succeeded, the
variable characters of vesture, flower-size and number of leaflets being poorly
correlated and subject to individual as well as racial variation. The most note-
worthy examples of the latter are 1) a small-flowered type dominant on the upper
forks of the Amazon in Peru and adjacent Brazil, the flower at its smallest (long
sepals 6.5-7.5 mm, long petals 9-12.5 mm, with proportionately diminished an-
droecium) resembling that of Cuban S. gundlachii (=var. tenuifolia Huber, cited
in the synonymy) and 2) sympatric with normal Hylaean var. silvestris on the
upper Madeira and its tributaries in Rondonia and adjoining states a plant different
in having relatively few (5-8) and ample pairs of leaflets combined often but
inconsistently with a narrow pod (+10-15 mm wide). This narrower pod resem-
bles that of subsp. bifaria var. velutina, also found near the belt of transition
between the Planalto and the Amazon forest, but its foliage is that of subsp.
silvestris, sometimes approaching with uncomfortable closeness that of var. sap-
indifolia. An exceptionally wide pod (27-33 mm) occurs at random points in the
Amazon Basin and on the Guayana Highland. In it some seeds are commonly
displaced from vertical alignment down the middle of the pod, but the seeds are
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never sorted into two regularly alternating rows as in subsp. bifaria var. bifaria.
Contrary to expectations, the populations native to mountainous Minas Gerais
and to the coast ranges of south-eastern Brazil, far distant from the variety’s
main range, seem to have acquired no distinctive qualities. Probably it was in this
region that Sello collected the typus of Cassia lucens, which much resembles
some modern collections from Sa. de Caraga and Caieté.

Identification of Cassia silvestris Vell., in which we differ from all antecedents,
depends on interpretation of the protologue, for no specimen survives. Two ele-
ments of the protologue are, in our opinion, crucial and decisive: the type-locality
at the imperial fazenda of Sta. Cruz on the coastal plain to the west of Rio de
Janeiro city; and the figure of the pod, so drawn as to show the inner face of the
valves with a single row of locules. Bentham, placing greater emphasis than seems
justified in our present state of knowledge on shape of the leaflets, which are
shown distinctly even though very shallowly cordate at base in Vellozo’s plate,
identified C. silvestris with what is here called var. bifaria, the common planaltine
plant which is not known to cross Sa. da Mantiqueira and differs from the coastal
one in its broad, thick-textured, coarsely veiny pod enclosing a double row of
seeds. From the plate alone, C. silvestris might be our var. unifaria, or the C.
lucens of Vogel and modern authors. But only the last of these is found today on
the Atlantic coastal plain. Bentham’s use for C. lucens of the name C. racemosa
Mill. has rightly been challenged by Amshoff (1939, 1.c.), who examined the typus
of the latter at the British Museum but was unable to identify it other than neg-
atively. The name C. racemosa is taken up in this revision for the Mexican and
Cuban C. ekmaniana Urban.

3b. Senna silvestris (Vellozo) subsp. silvestris var. sapindifolia (Vogel) Irwin &
Barneby, stat. nov. Cassia sapindifolia Vogel, Syn. Gen. Cass. 34 &
Linnaea 11: 677, descr. ampliat. 1837.—*‘In Brasilia: Sellow leg.”’
Holotypus, B = F Neg. 742! neoholotypus, former isotypus, K!
NY Neg. 1468.

Cassia sapindifolia sensu Bentham, 1870, p. 124; 1871, p. 549.

Subarborescent shrubs 2-8 m becoming sarmentose in forest, rufescent-strig-
ulose with ascending or appressed hairs to 0.2-0.4(-0.5) mm, the Ifts glabrous on
both faces or remotely strigulose along principal veins beneath, the reticulation
of both faces prominulous; Ivs (1.6-)2-3.2 dm; Ifts (3—)4-5 pairs, the larger (distal
or penultimate) ones symmetrically ovate or oblong-ovate shortly acuminate
7-12.5 x 3-6(—6.5) cm, 1.8-2.5 times as long as wide; fls relatively large, the long
inner sepals 10-12 mm, the pure yellow petals 17-23 mm; long anthers 7.5-8.5
mm; ovary glabrous; ovules 44-60; body of pod 20-24 X 1.7-2.2 cm, the locules
I-seriate or a very few laterally displaced.—Collections: 16.

Coastal rain forest below 50 m, scattered along a strip within =15 km of the
Atlantic between 13° and 30°S in Bahia and Espirito Santo.—F1. XI-III.

The var. Sapindifolia is visually striking because of its relatively few and ample
leaflets, but in the inflorescence, in vesture, and in fine detail of the flower, pod
and seed it is not different from var. silvestris. A parallel but not quite so extreme
modification of the foliage is described above as a minor variant of var. silvestris,
sympatric with the typical form in the upper Madeira Basin.

3¢. Senna silvestris (Vellozo) subsp. silvestris var. guaranitica (Chodat & Hassler)
Irwin & Barneby, stat. nov. Cassia guaranitica Chodat & Hassler,
Bull. Herb. Boissier II, 4: 824. 1904.—**. . . in campis Ipe Hu, Sierra
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de Maracayu, Nov. n. 5338; in altoplanitie pr. ﬂumen Corrientes, Dec:,
n. 5889.—Lectoholotypus, Hassler 5338, G! isotypus, NY! paratypi,
Hassler 5889, G, NY!

Cassia guaranitica fma. latifolia Chodat & Hassler, l.c. 1904.—*. . . in valle fluminis Y-aca,
Dec., n. 6683.—Holotypus, Hassler 6683, G! isotypus, NY!

Shrub or subshrub at anthesis 1-3 m, either glabrous except for .puberulent
pulvinules or (rarely) the stems and lower face of Ifts pilosulous with straight
ascending hairs; lvs 1328 cm; Ifts (7-)8—11(~12) pairs, the largest (near or beyond
middle of If) ovate 4-7 x 1.4-2.8 c¢m, 2.3-3.3 times as long as wide, at base
deeply cordate, the sinus often as deep as the short pulvinule (1.5-2.5 mm),
the firmly chartaceous lustrous blades reticulate on both faces; longer sepals
8-10.5 mm; petals 12-20 mm; ovary glabrous; ovules 26-32; body of pod
8-14 X (1-)1.2-1.7 cm, the locules 1-seriate.—Collections: 12.

Cerrado, and becoming weedy in roadside thickets, 200-550 m, locally abun-
dant in the triangle formed by the parallel 19°S, Rio Paraguai and Rio Parani in
s. Mato Grosso and s.-e. Paraguay.

The distinct facies of Cassia guaranitica is due entirely to the relatively small
size of the stiffly chartaceous lustrous leaflets which, because of their cordate
base and short pulvinule, appear to stand subsessile against the leafstalk. Has-
sler’s Paraguayan specimens are almost wholly glabrous, but similar plants from
southern Mato Grosso (e.g. Hatschbach 33094, NY) have dorsally pilosulous
leaflets. The flower and pod are exactly those of var. silvestris. On upper Rio
Apa that marks the Brazil-Paraguay frontier var. guaranitica is sympatric or
almost so with subsp. bifaria var. unifaria, instantly distinguished by its densely
yellowish-pubescent, alveolate-reticulate leaflets and coarsely veiny pod.

3/I1. Senna silvestris (Vellozo) subsp. bifaria Irwin & Barneby, subsp. nov., a
subsp. silvestri imprimis foliolis dorso alte subalveolatim reticulato-
venulosis, pube magis copiosa laxiori patula etiam per foliolorum fa-
ciem ventralem sparsa abstans.—Typus infra sub var. bifaria indica-
tur.

Cassia silvestris sensu Bentham, 1870, p. 125; 1871, p. 549; non C. silvestris Vellozo, sens. str.

The subsp. bifaria, as defined in our key above, is equivalent to Bentham’s
Cassia silvestris, differing from genuine S. silvestris in the close subalveolate
reticulation of the leaflets’ dorsal face and in the more copious pubescence of
incumbent or curly hairs that extends, even though sometimes inconspicuously,
over the leaflets’ ventral face. The leaflets of subsp. bifaria tend to be slightly
fewer and more broadly rounded at base than those of subsp. silvestris, but are
far from consistently so. The petals of subsp. bifaria are often streaked at base
with red, not uniformly yellow as those of subsp. silvestris, but the red pigment
is easily lost in drying, and we have no systematic information on this point. The
thick texture and coarse venation of the pods of var. bifaria and var. unifaria
might furnish specific criteria supporting Bentham’s separation of two indepen-
dent species in this group, but subsp. bifaria var. velutina, described below,
combines the characteristic foliage of its subspecies with the pod of subsp. si-
vestris. The present subspecies consists of three varieties, differing principally in
width and texture of the pod and in alignment of the seeds within it. Each variety
is neatly vicariant in range.
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3d. Senna silvestris (Vellozo) subsp. bifaria var. velutina Irwin & Barneby, var.
nov., a var. bifaria leguminis angustioris 10-12 (nec 18-30) mm lati
loculis minus numerosis +=26-30 (nec 40-58) uniseriatis, a var. unifaria
leguminis caeterius similis valvulis chartaceis tenuivenulosis, ab am-
babus sepalis interioribus ad medium dorsum dense aureo-strigulosis
(nec glabris) diversa.—BRAZIL. Maranhao: municipio de Loreto, n.
of Fazenda ‘Morros,” =35 km s. of Loreto, 350 m, 2.V.62 (1, fr), G.
& L. Eiten 4490.—Holotypus, NY (2 sheets).

Shrubby or subarborescent, at anthesis (1.5-)2-6 m, with pubescence, venu-
lation of Ifts and general aspect of the subsp., the annotinous stems densely
velvety-pilosulous; lvs (10-)12-25 cm; Ifts (5-)6-8 pairs, ovate-oblong obtuse-
mucronulate from rounded or shallowly cordate base, the longest 5-9.5 X 24
cm, 1.6-3 times as long as wide; sepals densely golden-strigulose dorsally, the
short outer ones overall, the inner with broad glabrous border, these up to 9-13
mm; petals yellow, the 3 adaxial ones sometimes orange at base, the longest
1.55-2 cm; body of long anthers puberulent in the grooves, 8-11 X 1.4-2 mm,
the beak 1-1.4 mm; ovary densely golden-pilose overall; ovules 26-30; body of
pod 10-13 X I-1.2 cm, the chartaceous valves finely venulose (as in var. silves-
tris), the locules 1-seriate.—Collections: 12.

Cerrado, 150-550 m, locally plentiful in the middle Xingui, middle Tocantins
and Parnaiba valleys between 6° and 9°S in s.-e. Para, n. Goias and s. Maranhao
and s. along crest of Espigao Mestre in w. Bahia to =13°S.—Fl. III-VIII.

The range of var. velutina coincides with the floristically critical zone where
the shrub-savannas (cerrado, taboleiro) of the Planalto interfinger and intergrade
with the Hylaean forest. Three varieties of S. silvestris are known to occur in the
Tocantins valley between 5° and 9°S latitude: typical var. silvestris extending
south to 8°S; var. bifaria at one detached northernmost outpost at 9°; and var.
velutina between them. The var. velutina is morphologically intermediate to the
degree that it combines the dense vesture and dorsally alveolate leaflets of var.
bifaria with the chartaceous, delicately veined pod of var. silvestris, but it can
hardly be passed off as a set of intergradient populations, for the narrow pod, the
densely golden-strigulose sepals and pilosulous anthers are found in neither of
the possible parent stocks. The variety differs clearly and abruptly from vege-
tatively similar var. bifaria in the narrow, relatively few-seeded pod and its uni-
seriate seeds. The remotely allopatric var. unifaria has similarly proportioned
pod and ovule-number, but the coriaceous, coarsely veined pod-valves of var.
bifaria.

3e. Senna silvestris (Vellozo) subsp. bifaria var. unifaria Irwin & Barneby, var.
nov., omnibus fere cum var. bifaria congruens sed legumine angusto
10—14 (nec 18-30) mm lato seminibusque minus numerosis =30-38 (nec
50-58) 1-seriatis diversa.—BOLIVIA: prov. Velasco, VII. 1892 (fr), O.

Kuntze s.n.—Holotypus, NY.

Cassia silvestris fma. ferruginea Chodat & Hassler, Bull. Herb. Boiss. II, 4: 693. 1904.—‘‘Par-
aguay: . . . pr. Bellavista (Apa), Nov., [Hassler] n. 8017a.”’—Holotypus, G! isotypus, NY!

Cassia silvestris fma. olivacea Chodat & Hassler, Bull. Herb. Boiss. II, 4: 693. 1904.—*‘Para-
guay: . . . pr. Bellavista, Nov., [Hassler] n. 8017.”—Holotypus, G! isotypus, NY!

Shrubs up to 6 m, in habit, pubescence, venation of Ifts and in flower not
different from var. bifaria; Ifts 7-8 pairs, the longest +6-7.5 X 2-3 cm; ovules
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30-38: body of pod 10-12.5 x 1.1-1.4 cm. the valves stiffly chartaceous and
coarsely venulose, the seminal locules uniseriate, as wide as the cavity and 3-4
mm long.—Collections: 8.

Cerrado, becoming weedy on roadsides, +300-500 m, locally plentiful in scat-
tered stations, s. and s.-centr. Mato Grosso, Brazil, adjoining s.-€. Bolivia, and
extreme e.-centr. Paraguay.—FIl. I-III.

The var. unifaria, which occupies a small peripheral segment of the yvhole
range of S. silvestris contiguous to, but distinct from, those of. vars. bifaria,
guaranitica and silvestris, is readily distinguished by the combination of dorsally
alveolate-reticulate, densely pilosulous leaflets and a relatively narrow but coarse-
ly veined and few-ovulate pod. The foliage is that of var. bifaria, but the pod,
except for coarser venulation of its valves, is that of var. guaranitica, perhaps
marginally sympatric on Sa. de Amambay along the Brazil-Paraguay border. Dor-
sally glabrate sepals and coarsely venulose pod combine to distinguish it from the
otherwise similar but remotely allopatric var. velutina.

3f. Senna silvestris (Vellozo) subsp. bifaria var. bifaria Irwin & Barneby, var.
nov., intra subspeciem homonymam ut supra descriptam legumine lato
(18-30 mm) 40-58-ovulato, seminumque loculis fere omnibus bi-
seriatis praestans.—BRAZIL. Goias: Sa. Geral do Parana 3 km s. of
Sao Joao da Alianca, 23.111.1973 (fl, fr), W. R. Anderson et al. 7840.—
Holotypus, UB; isotypi, F. K, NY, RB, US.

Cassia silvestris sensu Bentham, 1870, p. 125 (*‘sylvestris’’), max. ex parte, exclus. t. 38; 1871,
p. 549, max. ex parte., & auct. recentior., non Vellozo, 1825, sens. str.

Potentially arborescent, at anthesis (0.5-)1.8—-6 m, the trunk rarely attaining a
girth of 15 cm, except for glabrate sepals villosulous throughout with spreading,
incumbent or curly, commonly yellowish or rufous hairs up to 0.1-0.35 mm, the
Ifts at least thinly villosulous-puberulent above, densely so beneath, there sub-
alveolately reticulate, the areoles sharply depressed below level of venules; lvs
1.5-3.5(—4) dm,; Ifts (4-)5-9(-10) pairs, the larger usually broadly lance- or ovate-
oblong obtuse or bluntly acuminulate (5.5-)6-11(-12) X (2.2-)2.4-5.7 cm, at base
shallowly cordate to broadly rounded; outer sepals 4-5(-5.5) mm, inner ones up
to (7-)7.5-11 mm; petals commonly, perhaps always, red at and just above the
claw, thence bright yellow, the longest (15-)16-21 mm; long anthers 6-8 mm;
ovary densely pilosulous along the sutures, glabrous laterally; ovules 40-58; body
of pod 10-15.5 X 1.8-3 cm, the coriaceous valves glabrous lustrous, coarsely
venulose, the locules aligned in 2 parallel interdigitating rows, alternately in out-
line simply elliptic-oblong (toward the seminiferous suture) and bottle-shaped
(toward the dorsal suture), the septa (2.5-)3-5 mm apart.—Collections: 65.

Cerrado and gallery margins, becoming locally plentiful in disturbed brush-
woodland and in hedges, mostly between 400 and 1000 m but ascending to 1200
m on Chapada dos Veadeiros in e.-centr. Goias, widespread and common over
the Brazilian Planalto between =13°S and Tropic of Capricorn, from Sa. do Ron-
cador in n.-e. Mato Grosso s.-e. across Goias to n.-centr. Minas Gerais, s. t0
headwaters of Rio Tieté in s.-e. Sao Paulo; one remote record from 9°S in n.
Goias (Guara, within the range of otherwise fully allopatric var. velutina) may
perhaps have been introduced along the Belém-Brasilia highway.—FI. (XI-)
XI-IV(V).—Amendoim do campo; avelao.

The var. bifaria, which represents §. silvestris on the Brazilian highlands
drained northward by the Araguaia-Tocantins and Sao Francisco rivers and
southwestward by the Parand, is most readily distinguished by its coarsely veiny



1982] CASSIINAE—SENNA 95

broad many-ovulate pod enclosing two interfingering rows of seed-locules. In
Serra do Roncador in northeastern Mato Grosso it is sympatric with var. silvestris
but readily distinguished by the pronounced venulation of the leaflets’ lower face.
The two varieties again occur close together in south-central Minas Gerais, var.
bifaria below 1000 m on the headwaters of Rio das Velhas and var. silvestris at
mostly greater elevations on the Atlantic slope. Elsewhere their ranges are mu-
tually exclusive. The var. unifaria, which replaces var. bifaria in central and
southwestern Mato Grosso, is entirely similar to var. bifaria at anthesis, but
obviously different in the narrower pod and few uniseriate seeds. A similarly
narrow but more papery and delicately venulose pod characterizes var. velutina,
already distinguishable in flower by the golden-strigulose inner sepals and the
puberulent anthers.

The variety varies somewhat in density of pubescence and outline of leaflets,
and its pod varies in length and breadth to about the same degree as that of var.
silvestris. A curious dwarf form, small-leaved and flowering when only 5 dm tall,
was collected (Irwin 23921) with normal var. bifaria (Irwin 23915) between Agua
Boda and Jequetai in northern Minas Gerais; its genetic structure would make an
interesting study.

4. Senna gundlachii (Urban) Irwin & Barneby, comb. nov. Cassia gundlachii
Urban, Feddes Repert. Sp. Nov. 15: 309. 1918.—*“Hab. in Cuba ori-
ent.: Wright no. 150.””—Holotypus, presumably 1B; neoholotypus,
GH! isotypi, BR, G, MO, NY!

Cassia esmeraldensis Alain, Contrib. Ocas. Mus. Hist. Nat. Colegio ‘De La Salle’ 9: 10, fig. 3.
1950.—*“Tipo en [LS, nunc HAC], Alain, Clemente y Crisogono 1035, de La Esmeralda, sur
de Cananova, Oriente [Cuba], Julio de 1949.””—Holotypus not seen; isotypus, numbered
Alain 1025, NY!

Shrubs or small trees at anthesis 2-? m, resembling small-lvd forms of S.
silvestris, except for the glossy upper face of Ifts and dorsally glabrous sepals,
petals and gynoecium puberulent throughout with fine subappressed hairs 0.1-0.2
mm, the inflorescence a leafless or basally leafy-bracteate thyrse or panicle of
racemes.

Stipules caducous (little known) linear-subulate 2-3 mm.

Lvs (12-)15-23 cm; petiole including wrinkled pulvinus 2—4.5 cm, at middle
0.6-1.1 mm diam, terete except for shallow open ventral sulcus; rachis (5.5-)8-14
cm, the interfoliolar segments 8-22 mm; pulvinules 1.5-2.5 mm; Ifts 7-12 or of
some upper lvs only 5-7 pairs, a little accrescent upward to beyond middle of
rachis, thence slightly smaller, all ovate or broadly lanceolate acuminate, the
longest 3.5-6.5(=7.5) x 1-1.8(-2.5) cm, 2.5-3.7 times as long as wide, symmet-
rically rounded or cuneate at base, the margins revolute, the midrib impressed-
sulcate above, cariniform beneath, the =7-10 pairs of camptodrome secondary
veins with connecting tertiary and subsequent reticular venules all sharply finely
prominulous on both faces, a trifle more so above than beneath.

Racemes densely subcorymbosely 10-60-fld, the axis including peduncle be-
coming 2-6 cm; bracts caducous ovate or subulate 1-1.5 mm; pedicels at full
anthesis 1.5-2.7 cm; hypanthium =2 mm long; sepals reflexed at anthesis, sub-
membranous dark purplish-brown glabrous ciliolate, all obovate but strongly
graduated, the outer 3—4 mm, the longest inner one 6.5-8 mm; petals yellow
orange-veined subhomomorphic, beyond the conspicuous claw broadly flabellate
truncate-emarginate, the longest 12-17 mm; androecium glabrous. the filaments
of 4 median stamens 1.5-2 mm, of 3 abaxial ones 3—4 mm, the anthers of 4 median
stamens 3-3.5 mm, their beak *0.4-0.6 mm, those of 2 latero-abaxial ones lu-
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nately incurved 5-6 mm, at insertion of filament 1-1.4 mm wide in dorsoventra]
view, that of the centric abaxial stamen nearly straight 3-3.8 X 0.6-0.9 mm; ovary
glabrous; style +1.5 x 0.4-0.6 mm, incurved as that of S. silvestris; _ovules. 16-18.

Pod broadly linear 10-13 x 1.2-1.4 cm, apparently not essentially different
from that of S. silvestris.—Collections: 4.

Habitat little known, but apparently an element of xeromorphic montane scrub
woodland, endemic to the northern ranges of Oriente province (Sa. de Nipe, Sa.
del Cristal, Cuchillas del Pinal), Cuba.—FI. VI-X.—Camaron.

Senna gundlachii is very closely related to S. silvestris, resembling small-flow-
ered, small-leaved forms of var. silvestris in texture and pubescence of the foliage
and different from all of these principally in the few-ovulate pod. The seeds,
described by Alain for C. esmeraldensis, must also be shorter and relatively
broader (+4 X 3 mm). In its fruit S. gundlachii approaches S. domingensis, of
which the flower is again smaller and accompanied by narrowly lance-acuminate
leaflets. As often seen in S. silvestris sens. lat., the leaves of S. gundlachii im-
mediately below the flowering panicle tend to be shorter and simpler than those
of vigorous leafy branchlets. The type-collection of S. gundlachii shows only
these shorter leaves in contrast to that of C. esmeraldensis which bears leaves
wholly of the longer type.

This species was named in honor of Johannes Gundlach (1810-1896), German
zoologist and sometime companion of Charles Wright in Cuba.

5. Senna domingensis (Sprengel) Irwin & Barneby, comb. nov. Cassia domin-
gensis Sprengel, Neue Entdeckungen 3: 55. 1822.—*‘Hab. in Hispan-
iola.”’—No holotypus known to survive; neotypus, doubtless origi-
nally isotypic, labelled ‘Cassia domingensis Spreng. lit.,” collected by
Bertero in Sto. Domingo, FI (hb. Webb.)! isotypi, G-DC, M, MO!—
Cowellocassia domingensis (Sprengel) Britton ex Britton & Rose, N.
Amer. Fl. 23(4): 252. 1930.

Cassia scleroxyla Britton, Bull. Torr. Club 43: 458. 1916.—**. . . Berraco, near Daiquiri, Oriente
[Cuba, 14-16.111.1912, (N. L.] Britton & [J. F.] Cowell 12664).”—Holotypus, NY!—Cow-
ellocassia scleroxyla (Britton) Britton ex Britton & Rose, N. Amer. Fl. 23(4): 251. 1923.—
Reduced to C. domingensis by Urban, Symb. Antill. 9: 443. 1928.

Cassia domingensis sensu Vogel, 1837, p. 34; Bentham, 1871, p. 549, exclus. pl. wrightiana.

Slender trees of unknown potential height or girth, with terete lenticellate
branches, appearing glabrous but the young stems, If-stalks and axes of inflores-
cence at least thinly strigulose or pilosulous with fine straight appressed or spread-
ing-ascending, in inflorescence mostly golden hairs up to 0.1-0.3 mm, the foliage
bicolored, the Ifts dull dark olivaceous above, pale olivaceous beneath, except
for sometimes dorsally ciliolate midrib glabrous on both faces, the inflorescence
a leafless thyrse or panicle of short dense racemes of small fls either terminal or
lateral to hornotinous branchlets, either moderately or far exserted from foliage.

Stipules caducous, subulate-setiform 2—4 mm (absent from fruiting specimens).

Lvs 11-22 cm; petiole including discolored wrinkled pulvinus 1.7-3.5 cm, at
middle 0.6-0.9 mm diam, terete except for the very shallow ventral sulcus; rachis
(4-)6-14 cm, the interfoliolar segments 6—17 mm; pulvinules 1.6-2.5 mm; Ifts
7-11(=13) pairs, accrescent from base to beyond middle of rachis, thence slightly
decrescent, all in outline symmetrically lanceolate or lance-acuminate obtuse
mucronulate or acute, the larger ones (2.5-)3-5.5 X (0.6-)0.7-1.2 cm, (4-)4.3-7
times as long as wide, all at base equilaterally cuneate, the margins revolute, the
midrib impressed above, cariniform beneath, the +=9-14 pairs of camptodrome
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with random intercalary secondary veins, connecting venules and fine reticulation
sometimes almost immersed, sometimes finely prominulous on both faces.

Racemes densely (7-)10-35-fld, the axis including peduncle 1.5-3.5 cm; bracts
ovate 0.7-1 mm caducous; pedicels slender 4-12 mm; fl-buds subglobose, puber-
ulent at base, thence glabrous except for ciliolate margins of sepals; hypanthium
1.5-2 mm; sepals submembranous brownish, deflexed at anthesis, strongly grad-
uated, the outer 1.5-2.5 mm, the longest inner ones 4—4.5 mm; petals yellow
glabrous, like those of S. gundlachii but smaller, the longest =5-6 mm; androe-
cium glabrous, the filaments of 4 median stamens 0.8-2.2 mm, those of 3 abaxial
ones *2.5 mm, the body of median anthers 1.8-3.2 mm, of 2 latero-abaxial ones
lunately incurved 3.5-5 X 0.8—1 mm, of the centric abaxial one straight 2-3 X
0.3-0.6 mm, the beaks and sagittate bases as in S. gundlachii; ovary sparsely
ciliolate along ventral suture, sometimes only at base; style 1.5 X 0.3-0.4 mm;
ovules (7-)10-16.

Pod obliquely deflected, the stipe =3 mm, the linear-oblong, plano-compressed
body 3-7 X 0.75-1.6 cm, the stiffly papery, purplish-castaneous, highly lustrous
valves only slightly raised over the seeds, the transversely oblong locules 3.5-5
mm long occupying the whole width of the valves; seeds (few seen) oblong-ob-
ovoid compressed parallel to valves +£4.5 X 2.5 mm, the testa castaneous scarcely
lustrous, the sharply defined linear areole 2.6 X 0.5 mm.—Collections: 6.

Rocky hills and shores, 3-650 m, at least sometimes calciphile, local in scat-
tered stations in s.-e. Cuba (s. coast of Oriente) and Hispaniola (n. coastal Haiti;
n.-e. and s.-w. Dominican Republic in El Seibo and in Independencia and Ba-
rahona).—Fl. IX-V(-VII).

Senna domingensis represents the last of a series of reductions stemming from
the stock of S. silvestris sens. lat.; it has the narrowest leaflets, the smallest
flowers, the shortest pods and the fewest seeds of all the Sapindifoliae. 1t is
obviously related closely to S. gundlachii, vicariant, probably at greater eleva-
tions, in eastern Cuba. Bentham, in fact, referred the type-collection of S. gund-
lachii to C. domingensis, but we now know that S. gundlachii differs in several
correlated features and consequently experience no difficulty in following Urban
(1928, 1.c. sub C. scleroxyla) in his evaluation of the two species. We also con-
fidently adopt Urban’s view of Cuban C. scleroxyla as an inconsequential form
of §. domingensis. The pod of the type collection is indeed atypically narrow for
the species, but the second gathering from Daiquiri (Ekman 8402, identified by
Britton himself as Cowellocassia domingensis) has precisely the same foliage and
flowers but the wider pod prevalent in Hispaniola. The differences in leaflet re-
ticulation and length of petals supposed by Britton & Rose (1930, l.c., in key) to
separate the two species of Cowellocassia are not borne out by the material seen.

Bii. ser. FLORIDAE (Bentham) Irwin & Barneby

Senna sect. Chamaefistula ser. Floridae (Bentham) Irwin & Barneby, comb. nov.
Cassia sect. Chamaesenna ser. Floridae Bentham in Martius, Fl.
Bras. 15(2): 124. 1870 & Trans. Linn. Soc. London 27: 547. 1871, ex
parte, quoad ‘‘***Paniculatae Gerontogeae,”’ caeteris exclusis.—Sp.
lectotypica: C. florida Vahl = Senna siamea (Lamarck) Irwin & Bar-
neby.

Sciacassia Britton ex Britton & Rose., N. Amer. Fl. 23(4): 252. 1930.—Generitypus: S. siamea
(Lamarck) Britton & Rose = Senna siamea (Lamarck) Irwin & Barneby.

In habit and technical characters resembling ser. Sapindifoliae; hypanthium
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shallowly broadly obconic; sepals firm or fleshy, not or scarcely deflexed at an-
thesis; staminodes hippocrepiform; pores of scarcely beaked fertile anthers either
confluent or separate; pod linear or oblong, plano-compressed; seeds transverse
l-seriate, in broad profile paddle-shaped or discoid, strongly compressed parallel
to the valves.—Trees; stipules either minute fugacious or foliaceous and then
sometimes lobed; petiolar glands 0; Ifts 5-20 pairs, of ample or moderate size;
inflorescence thyrsiform-paniculate.—Spp. 3, of s.-e. Asia (India, Sri Lanka, Bur-
ma, Malaya, Indochina), Malesia, n. Australia, 1 circumtropical in cultivation
and naturalized.

The scope of Bentham’s heterogeneous ser. Floridae is here restricted to the
so-called Paniculatae Gerontogeae, the old-world analogues of Neotropical Sap-
indifoliae, collectively different in the rather weak set of characters listed above.
Of its three species, S. siamea alone is firmly established in the Americas. Senna
timoriensis (DeCandolle) Irwin & Barneby [comb. nov. Cassia timoriensis
DeCandolle, Prod. 2: 499. 1825.—For full synonymy and commentary cf. De Wit,
1955, p. 273] has been transiently cultivated in Florida and may be expected to
turn up elsewhere in tropical horticulture. We have no record outside its native
range for the relatively rare Indochinese S. garrettiana (Craib) Irwin & Barneby
[comb. nov. Cassia garrettiana Craib, Kew Bull. 1912: 151. 1912], which departs
from the others in its fewer (3-7) pairs of ample ovate-acuminate leaflets and an
exceptionally broad flat chartaceous pod, and therefore omit it from the following.

Key to Species of ser. Floridae Cultivated or Adventive in the Americas

1. Stipules minute subulate; Ifts 5-14 pairs; inner sepals glabrous and (dry) conspicuously
wrinkled; locules of fertile anthers confluent, 1-porose; valves of pod stiffly coriaceous,
corrugated lengthwise, the sutures thickened cordlike; seeds in broad view suborbicular.

6. S. siamea (p. 98).

1. Stipules foliaceous, often lobulate; Ifts 10-20 pairs; inner sepals commonly densely minutely
gray-puberulent (rarely glabrous), smooth when dry; locules of anthers separate at very
apex, the apertures discrete; valves of pod chartaceous pliant, almost plane, the sutures
scarcely thickened: seeds in broad view pyriform; sparingly cultivated, not further described
herein. S. timoriensis

6. Senna siamea (Lamarck) Irwin & Barneby., comb. nov. Cassia siamea La-
marck, Encycl. Méth. Bot. 1(2): 648. 1785.—‘*Commerson dit que
c’est un arbre cultivé a I'lle de Bourbon . . . Cette belle espece croit
aux environs de Siam.”’—Holotypus, labelled C. siamea but without
further data of origin, P (hb. Lamk.)!'—Sciacassia siamea (Lamarck)
Britton ex Britton & Rose, N. Amer. Fl. 23(4): 252. 1930.

Cassia florida Vahl, Symb. Bot. 3: 57. 1794.—*‘Habitat in India orientali.”’—Typus not seen,
but the traditional interpretation, accepted by Bentham (1871, p. 549), fully in accord with
the protologue.

Cassia gigantea Bertero ex DeCandolle, Prod. 2: 492. 1825.—**. . . in Jamaica cultam sub nomine
C. arborescentis reperit cl. Bertero.”’—Holotypus, G-DC!—Chamaefistula gigantea (De-
Candolle) G. Don, Gen. Hist. Dichl. Pl. 2: 452. 1832.—Equated with C. siamea by Bentham,
1871, p. 549.

Cassia arborea Macfadyen, Fl. Jamaica 1: 343. 1837, probably only by mistake for C. arbores-
cens, in any case nom. illegit., two prior synonyms being listed.—Equated with C. siamea
by Bentham, 1871, p. 550.

Cassia siamea var. puberula Kurz, J. Asiatic Soc. Bengal 45(2): 284. 1876.—*‘[Burma:] . . -
forests of Ava and Prome.””—No typus seen; described as a pubescent forma.

Cassia siamea sensu Bentham, 1871, p. 549, which see for further synonymy based on Paleotropic
types; Brandis, Indian Trees 254. 1906; Rock, Orn. Trees Hawaii 99, pl. 42, 1917; Rock,
Legum. Pl. Hawaii 81, pl. 30. 1920; Koorders, Excursionsfl. Java 4(7): 901, fig. 1189. 1926;
Irvine, Pl. Gold Coast 89, fig. 32. 1930; Schery, 1951, p. 48; Corner, Wayside Trees Malaya
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ed. 2, 1: 390. 1951 & 2: pl. 89, 90. 1952; De Wit, 1955, p. 263; Liu, Ill. lign. Pl. Taiwan 1:
511, t. 443. 1960; Irvine, Woody Pl. Ghana 288. 1961; Little & Wadsworth, Common Trees
Pto. Rico 174, t. 74. 1964; Talbot, Forest Fl. Bombay Pres. & Sind 1: 454, fig. 257. 1976; Fl.
Taiwan 3: 201, pl. 537. 1977, Graf, Tropica 552. 1978; Malick & Krishna, 1978, fig. 5 (seed).

Amply leafy, precociously flowering trees of rapid growth, regenerating by
suckers when felled, with almost smooth gray bark and dense rounded (when old
misshapen) crown of foliage, at anthesis (3—)6-20(-30) m but in the Neotropics
seldom exceeding 15 m, the hornotinous branchlets subterete lenticellate, these
with If-stalks and axes of inflorescence *= densely strigulose-pilosulous with fine
appressed, ascending or erect hairs up to 0.05-0.2 mm, the foliage bicolored, the
stiffly chartaceous Ifts above lustrously dark olivaceous, always glabrous, beneath
paler dull and minutely strigulose either along veins only or overall, the inflores-
cence an exserted or basally leafy-bracteate, either narrowly thyrsiform or py-
ramidal panicle of densely many-fld racemes, its main axis *1-4 dm.

Stipules very early caducous subulate =1 mm, absent from most spms.

Lvs 1-3(-3.5) dm, those of vigorous leafy shoots often longer and more com-
plex than those near or at base of panicle; petiole including discolored but not
much swollen pulvinus (1.5-)2-3.5 cm, at middle 1-1.8 mm diam, terete except
for shallow open ventral groove; rachis (4.5-)6-21(-25) cm, the longer inter-fo-
liolar segments 1.3-2.7(=3) cm; petiolar glands 0; pulvinules 2-3.5 mm; Ifts
5-12(-14) pairs, of subequal length or commonly longest near or beyond middle
of rachis and diminished toward base or toward both ends, in outline symmetri-
cally lance-, oblong- or ovate-elliptic obtuse mucronulate or (when relatively
broad) ovate or obovate emarginate, the largest 4-8 X (1.1-)1.4-2.7(-3) cm,
(1.8-)2-3.5(—4) times as long as wide, at base symmetrically rounded or broadly
cuneate, the margin plane, the straight centric midrib immersed or shallowly
depressed above, stoutly cariniform beneath, the 8—14 major camptodrome with
many intercalary secondary veins, connecting tertiary and fine reticular venules
all subequally prominulous on both faces.

Racemes *(10-)20-60-fld, at anthesis corymbiform, the open fls elevated be-
yond the succeeding buds, the axis including short stout peduncle becoming
(3-)4-9 cm; bracts spreading-incurved, linear-elliptic 3—6 mm, near middle abrupt-
ly dilated or sublobulate, closely conduplicate, deciduous by full anthesis; pedi-
cels at full anthesis and afterward (2-)2.2-3.5 cm; sepals successively explanate
during anthesis, finally subreflexed, all orbicular or almost so, carnosulous and
hence wrinkled when dried, either yellow or more commonly fuscous, the 2 outer
ones 4-6(=7) mm, the inner 6.5-9 mm; petals yellow glabrous, oblong-obovate
beyond the short claw, subhomomorphic except the vexillar one often a little
smaller and the 2 abaxial ones a little longer than the rest, the longest (10-)12—-
17 mm; androecium glabrous, functionally 7-merous but the staminodes relatively
large, their thecae 2.2-3 X 1.3-1.8 mm; filaments of 4 median stamens 2.5—4 mm,
of the central abaxial one 4.5-5.5, of 2 latero-abaxial ones 7-12 mm, the anthers
of 4 median and central abaxial one 5-6 mm, of 2 latero-abaxial ones 5.5-8 mm,
the anthers all lanceolate in outline, scarcely beaked, bluntly sagittate at base,
dehiscent by a wide U-shaped slit sometimes divided by a tongue-like septum;
ovary densely velutinous; style glabrous, 4.5-5.5 mm, circinnately incurved at
apex, the stigmatic cavity latero-introrse; ovules 25-38.

Pod ascending or commonly bent at base and so appearing pendulous, the
linear plano-compressed body (1.5-)2-3 dm long, 1.2-1.5(-1.6) cm wide, cuneate-
ly contracted at base into a stout stipe 5-9 mm, coarsely bicarinate by the thick
riblike sutures, the brown, stiffly coriaceous or subligneous, venulose valves
alternately expressed and depressed over the seeds, the interseminal septa not
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elevated, the locules broadly elliptic 7-10 mm long; seeds very strongly com-
pressed parallel to the valves, discoid, 6.5-8 x *5.5-6 mm, the testa castaneous
lustrous, the narrowly oblong-elliptic areole 3.2-4.5 x 0.9-1.2 mm.—Collec-
tions: 57.

A tree of forest or forest margins at low elevations, native probably to Burma
and Thailand, widely planted throughout the Tropics and locally naturalized, a
common tree of parks and avenues, in the Old World employed as windbreak or
coffee-shade, in the New mostly as an ornamental: s. peninsular Florida; Ber-
muda and Greater Antilles, where introduced in early XIX century; s. Mexico
(Tabasco, Chiapas) s. through Central America to n. Colombia, n. Venezuela and
s. Brazil (cities of Amazonia, Brasilia and environs, coastal Bahia, Guanabara,
Sao Paulo); Hawaiian Is.—Kassod Tree; jahor or johor (Malaya).

Fresh seeds of the Kassod Tree germinate readily, the tree itself grows rapidly
and flowers both precociously and prodigally, and it is these virtues rather than
any particular aesthetic merit which have favored its spread and propagation in
the Neotropics. For unless carefully pruned the tree ages ungracefully, the flow-
ers are not especially showy (notably less so than those of S. multijuga or §.
macranthera, which have the same general habit and uses), and the dead inflo-
rescences with their abundant pods that persist long on the branches give it after
flowering an untidy or moribund appearance. In the Old World §. siamea is
grown less for ornament than as a windbreak or shade-tree in orchards and door-
yards, and its wood used both for fuel and for turnery, for which the hard heart-
wood is preferred. De Wit (1955, p. 265) mentions minor medicinal and magic
uses in Malaysia. The living wood is said to resist termites in Africa, but when
dry becomes highly susceptible in the New World. The foliage, pods and seeds
are fatally toxic to swine.

Biii. ser. TROLLIIFLORAE Irwin & Barneby

Senna sect. Chamaefistula ser. Trolliiflorae Irwin & Barneby, ser. nov., a ser.
Bacillaribus, cum quibus perianthio, androecio necnon legumine (im-
maturo autem tantum noto) congruunt, imprimis foliis 8—12 (nec exacte
2)-jugis diversae, ulterius in sect. Senna tota inflorescentia confertim
paniculata cauliflora, sepalis magnis inter se subaequalibus crassis pe-
tala subincludentibus necnon antheris staminum 3 abaxialium subste-
rilibus quam ea medianorum brevioribus notabiles.—Sp. unica: S. trol-
liiflora Irwin & Barneby.

Sepals ample firm subequal, prominently nerved and distally reticulate, at full
anthesis laterally inbricate and concavely incurved over the zygomorphic corolla;
4 median anthers largest, stoutly oblong, their short beak divaricate at 90° from
body and 2-pored, the 3 abaxial anthers substerile, flask-shaped, their erect beak
1-pored; style short stout, incurved at apex, the stigmatic cavity inversely deltate,
infraterminal introrse; ovules 200+, early 2-seriate; pod elongately linear, appar-
ently subterete, the dehiscence and seeds unknown.—Trees; Ifts 8—12 pairs; pet-
iolar glands between all pairs of Ifts; inflorescence cauliflorous, compactly panic-
ulate.—Sp. 1, of Amazonian Ecuador and n. Peru.

Senna trolliiflora might be visualized as combining the plurifoliolate leaves of
S. (ser. Excelsae) spectabilis with flowers of ser. Bacillares, a group in which
amply quadrifoliolate leaves are invariable. The flower would be notable among
Bacillares for the firm texture, strong venation and subequal length of the large
concave sepals which even at full anthesis enclose the corolla; and for the re-
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duction of all three abaxial anthers to sterile flasks narrower and shorter than the
four median ones. Strongly nerved sepals (S. macrophylla) and cauliflory (S.
ruiziana, S. sandwithiana), however, both occur infrequently in ser. Bacillares,
and in one member of that group (S. hayesiana) the three abaxial stamens are
completely suppressed. The forming pod suggests close affinity in the same di-
rection; we suppose when ripe it becomes a linear subterete bean such as alone
could accommodate the very numerous, early biseriate ovules. Thus everything
agrees with ser. Bacillares except the incongruous foliage.

7. Senna trolliifiora Irwin & Barneby, sp. nov., signis jam supra sub serie mono-
typica Trolliifloris expositis ab omnibus distinctissima.—ECUADOR.
Napo: secondary forest, Napo road, Limoncocha, II1.1970 (l, fr jun),
Robert N. Mowbray 70366.—Holotypus, TENN = NY Neg. 9452;
isotypi, MO, NY.

Amply leafy trees =3.5 m with terete striate glabrous older stems and strongly
angulate livid-pustulate subglabrous annotinous branchlets, the elongate plurifo-
liolate lvs bicolored, the thinly chartaceous Ifts dull olivaceous above, pallidly
olivaceous beneath, densely minutely strigulose on both faces with appressed
hairs 0.05-0.15 mm, the inflorescence a condensed leafless cauliflorous panicle
of few-fld racemes subappressed-pilosulous with incumbent hairs to 0.2-0.3 mm,
the fls themselves little expanding, subglobose.

Stipules caducous from minutely raised (but not spurlike) scars, those of de-
veloped lvs not seen, some subtending reduced If-stalks subulate 2-3 m.

Larger lvs 2-3.8 dm; petiole 4-5 cm, including the deeply wrinkled pulvinus
4-5 cm, at middle 1.8-2.3 mm diam, like each segment of rachis rounded dorsally,
2-ridged and openly shallow-sulcate ventrally; rachis 1.6-3.3 dm, the segments
between Ifts 1.5-3 cm, shorter upward; glands between all pairs of Ifts ascending
short-stipitate, in profile 1.5-1.8 mm tall, the body slenderly oblong- or clavate-
cylindroid or compressed-linguiform 0.4-0.9 mm diam; pulvinules *2.5 mm; Ifts
(of major lvs) 8-12 pairs, slightly accrescent upward, symmetrically oblong-ellip-
tic or (distally) -oblanceolate, deltately acute mucronulate, at scarcely oblique
base either broadly or narrowly cuneate-decurrent on pulvinule, the margin re-
volute, the straight centric midrib on upper face immersed, on lower cariniform,
the 6-9 major (with some intercalary) secondary veins and the irregular tertiary
venulation weakly prominulous on both faces.

Racemes 3-7-fld, the axis including short peduncle 1-4 cm; bracts ovate-elliptic
concave, densely strigulose dorsally, caducous as the pedicel begins to elongate;
fertile pedicels becoming 3.5-5.2 cm; fl-buds globose densely strigulose-pilosu-
lous; sepals firm brownish with pallid submembranous ciliolate margins, coarsely
7-9-nerved from base and reticulate distally, little graduated in length, broadly
obovate-oblong to -suborbicular 15-17 X 10-16 mm, permanently imbricate by
lateral margins, almost or fully enclosing the corolla; petals yellow, coarsely
venulose, puberulent on both faces, short-clawed, obovate-cuneate 13—-17 mm,
the banner a little longer and wider than the rest; androecium functionally
7-merous, the 3 spatulate staminodes *2.5 mm, the filaments of the fertile mem-
bers strigulose, those of 4 median stamens greatly thickened 3 mm, of 3 abaxial
ones stoutly linear 3.5 mm, the 4 median anthers stoutly oblong, slightly incurved,
9-10.2 mm, with divaricate 2-porose beak +=0.6 mm, the 3 abaxial anthers much
smaller, flask-shaped, the body 44.5 mm, the erect 1-porose beak 2-2.4 mm;
ovary densely strigulose, the style clavately dilated and 1.5 mm diam just below
the introrse stigma; ovules =210.
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Pod pendulous, the stipe =7 mm, the body narrowly linear up to +2 dm’ not
seen fully formed, when immature 5 mm diam, the expanding ovules 2'-ser1ate but
the compression of the ripe fruit unknown; seeds not seen.—Collections: 2.

Disturbed forest and forest margins, below 1000 m, known only from the type-
locality in the e. foothills of the Ecuadorian Andes near 1°S and from the lower
Maranon basin (Pongo de Manseriche) near 4°30’S in n. Peru.—Fl. ITII-1V.

Biv. ser. BACILLARES (Bentham) Irwin & Barneby

Senna sect. Chamaefistula ser. Bacillares (Bentham) Irwin & Barneby, comb. nov.
Cassia subgen. Senna sect. Chamaefistula ser. Bacillares Bentham in
Martius, Fl. Bras. 15(2): 96. 1870 & sensu ampliato in Trans. Linn.
Soc. London 27: 519. 1871.—Sp. lectotypica: C. bacillaris Linnaeus
f. = Senna bacillaris (Linnaeus f.) Irwin & Barneby.

Cassia sect. Chamaesenna ser. Coluteoideae § 1. Jugiglandulosae DeCandolle ex Colladon,
Hist. Casses 98. 1816, ex parte (spp. 26-28).

Chamaefistula G. Don, Gen. Hist. Dichl. Pl. 2: 451. 1832, ex parte, quoad spp. foliolis bijugis,
exclus. basionymi Chamaefistulae typo qui = Cassia corymbosa Lamarck = Senna cor-
ymbosa (Larmarck) Irwin & Barneby. Cassia sect. Chamaefistula DeCandolle emend. Vogel,
Syn. Gen. Cass. 7, 14, sequ. quoad ‘‘Xylolobium,” majore ex parte & “‘Chamaefistula
genuina § 1.”” 1837, nec sect. Chamaefistula sens. str. quae = Senna ser. Corymbosae (Ben-
tham) Irwin & Barneby.

Scolodia Rafinesque, Sylva Tellur. 128. 1838, pro gen.—Generitypus: S. viminea (Linnaeus)
Rafinesque = Senna viminea (Linnaeus) Irwin & Barneby.

Cassia sect. Chamaefistula ser. Speciosae Bentham in Martius, F1. Bras. 15(2): 101. 1870.—Sp.
lectotypica: C. speciosa Schrader = Senna macranthera var. micans (Nees) Irwin & Bar-
neby.—Reduced by Bentham, 1871, p. 524, to a subserial group of ser. Bacillares.

Chamaefistula sensu Britton & Rose, N. Amer. Fl. 23(4): 231-239. 1930, erroneously typified by
Cassia bacillaris Linnaeus f., a species not included in the original concept of basionymic
Cassia sect. Chamaefistula DeCandolle ex Colladon, 1816; Britton & Killip, 1936, pp.
170-176; Pittier, Cat. Fl. Venezol. 1: 370-372. 1945.

Corolla zygomorphic, or with 1 abaxial petal asymmetrically distorted, this
opposed to the pistil and = nidulating some abaxial stamens; sepals either grad-
uated or subequilong (but the inner broader), obtuse (except in S. acutisepala);
androecium functionally (4-, 5-) 6-7-merous, of 3 adaxial staminodes and always
4 median fertile stamens, the abaxial set perfect or variably degraded, rarely (S.
hayesiana) absent, either shorter or longer than the median set; anthers firm
(ordinarily neither crushed nor crumpled by pressure), all beaked, the beaks of
the 4 median ones short, divaricate or shortly infraterminal, those of the abaxial
set usually longer and more porrect, the orifice of either set either 1- or 2-porose;
style stout, often poorly differentiated externally from ovary, a little incurved
and often thickened distally, the ciliolate stigmatic orifice introrse-ascending;
ovules (38-)50-266, in all but S. viminea, S. rizzinii and (sometimes) S. rugosa
more than 60; pod usually subcylindroid or angulately cylindroid, in few spp.
compressed laterally, the firm, often juicy valves becoming papery, coriaceous
or subligneous, often differentiated marginally in color or texture, rarely (S. lour-
teigiana) winged lengthwise, the endocarp usually separating in age, the internally
+ pulpy cavity transversely septate between seeds and rarely also divided by a
pithy longitudinal septum arising from the ventral suture; dehiscence commonly
follicular, through the ventral suture, in some spp. 0, the seeds then tardily re-
leased by decay of valves or (S. georgica) by transverse fracture along lines of
interseminal septa; seeds mostly 2-seriate, in S. georgica and (sometimes) S.
dariensis 1-seriate, or (S. ruiziana) alternate seeds of each vertical rank horizon-
tally displaced into a parallel or interdigitating files, the seeds in any case turned
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broadside to the septa, their testa exareolate or in few spp. faintly areolate.—
Trees, sarmentose or free-standing and bushy shrubs, and scrambling bush-ropes;
stipules either setiform, or herbaceous falcate, or foliaceous and dilated, caducous
or subpersistent; Ifts exactly 2 pairs (in S. subtrijuga randomly 3-jugate; in S.
acuparata the proximal pair lacking); a gland always between proximal and often
one between or behind the distal pair; racemes axillary to contemporary lvs, or
paniculate, or in few spp. cauliflorous, in S. cuatrecasasii paniculate in If-axils.—
Spp. =50, widespread throughout the American tropics except Pacific Peru, 44
herein described in Senna, the rest of uncertain status.

The series Bacillares is the largest and taxonomically the most complex group
of Neotropical sennas. The signature of the series is a quadrifoliolate leaf com-
bined with firm, beaked anthers, a multiovulate, internally pulpy pod, and trans-
versely oriented seeds turned broadside to the septa. Some Coluteoideae such
as S. pendula or S. bicapsularis have essentially the same fruit, but their leaves
have more than four leaflets and their anthers are thin-textured and apically trun-
cate. Only S. (ser. Harleyanae) harleyi resembles the Bacillares at once in leaf
and flower, but this differs in relatively few ovules and a dry, plano-compressed
pod with seeds turned broadside to the valves.

Knowledge of the Bacillares, and consequently the taxonomy, leaves much to
be desired. Still unknown are the pods of ten and the ripe seeds of seventeen
species, and the dehiscence of the pod (if any) of several more remains uncertain.
The corolla, often difficult to observe in pressed specimens, varies much in size
and asymmetry, tending when small to be nearly or quite zygomorphic, and when
larger to develop one asymmetric abaxial petal cupped to shield or mask one or
two of the abaxial anthers opposed to the laterally displaced pistil. It seems likely
that there are both autogamous and exogamous species of Bacillares, but the
attitude of the petals and the architecture of the flower in relation to its insect
visitors requires attentive observation and interpretation in the field. It seems
certain that the general pollination strategy of the group is directed toward a
massive seed-crop from relatively few, successfully fecundated flowers. Multi-
ovulate fruits, however vulnerable to bruchids, still contrive to mature at least
some seeds, and we suppose that the multiplication of ovules, of which the pods’
conformation and the seeds’ orientation are mere epiphenomena, has been pro-
moted by this evolutionary advantage. A feature seemingly related to increase in
ovule-number is an unprecedented enlargement of the stigmatic cavity and its
ciliolate orifice, especially notable in S. quinquangulata and S. latifolia. The
malodorous pulp derived from septal tissue in which each seed is enveloped is
apparently related to dispersal by beetles.

This series is a climactic and currently successful group of species adapted
primarily to forest ecotone habitats, thus well equipped to colonize the ever-
increasing unstable brush-woodlands that follow man’s progress into the wilder-
ness. It is unique in the cassioid genera for the stabilization of the foliage pattern
while evolution has continued to modify the flower and fruit. We have developed
no unified hypothesis about an evolutionary sequence in ser. Bacillares. 1t is
equally possible that the smaller zygomorphic corollas represent genuinely prim-
itive states, or reversal to them. The reduction in several species and the loss in
S. havesiana of the three abaxial stamens appear progressively specialized, and
we imagine that the slenderly drawn-out pod of S. georgica, which may accom-
modate as many as 170 seeds in a single row, like the short, compressed, falcate
pod S. ruiziana, in which a like number of seeds are laterally displaced into four
rows, are specialized features. But the pod of §. georgica is preceded by an
especially large and irregular flower, that of §. ruiziana by a small zygomorphic
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one, showing that specializations of flower and fruit are not necessal'rlly linked or
synchronized. Senna rugosa, S. rizzinii and S. insularis have similar short,
plumply sausage-shaped pods from which the seeds are normally released only
by rotting of the valves and not by the more usual follicular dehiscence; but the
androecium of the first-mentioned has three greatly elongated abaxial stamens as
in closely related S. macranthera, whereas the rest have the more isomorphic
stamens of S. bacillaris. As with flower and pod, modification of pod and an-
droecium have taken independent paths.

Until missing data about pod, seeds and fine detail of the living corolla can be
obtained and correlated, it will be impossible to interpret evolutionary relation-
ships within ser. Bacillares. The following arrangement of species preserves Ben-
tham’s useful, but perhaps phylogenetically unnatural, distinction between those
with subequilong and those with strongly heteromorphic sets of fertile stamens.
Within these two groups, which are now much more heterogeneous than Bentham
could foresee, we have attempted to cluster species obviously similar. But the
clusters themselves are arbitrarily arranged. Three newly described species at
the end of the series are distinguished by transformation of the leaf-seta into a
spine or climbing-hook. Other individual peculiarities are: a winged pod in §.
lourteigiana; a pod internally pithy-septate from the ventral suture in S. caudata;
strongly reticulate-veiny sepals and petals fading whitish brown-veined in . mac-
rophylla; a compound panicle of racemes arising from contemporary leaf-axil in
S. cuatrecasasii; and narrowly lanceolate sepals in S. acutisepala. An indistinct
areole, which we take to be a primitive feature of the senna seed-testa, survives
in S. oxyphylla, S. bacillaris and S. fruticosa, which seem genuinely related; in
the small group of S. chrysocarpa, S. insularis and S. viminea; in §S. rugosa; and
in S. quinquangulata (but surprisingly not in kindred S. undulata). An areolate
seed does not by itself furnish a useful taxonomic character in ser. Bacillares.

In the form perpetuated herein the series Bacillares was first defined by Ben-
tham in 1871 (I.c.) when he united subisandrous ser. Bacillares sens. strictior.
with conspicuously heterandrous ser. Speciosae, groups treated in Flora Brasi-
liensis (1870) as coordinate series of sect. Chamaefistula. Bentham’s predeces-
sors had mistaken Senna bacillaris for a true Cassia, and had divided such other
Bacillares as had then been described between Chamaefistula, if the pod were
known, and Chamaesenna, if it were not. It must be emphasized that Cassia
sect. Chamaefistula as originally formulated by DeCandolle and Colladon con-
sisted of our ser. Corymbosae and Basiglandulosae combined, but included not
a single element of the present Bacillares. When George Don raised Chamaefis-
tula to generic rank he altered its circumscription to admit, side by side with the
Candollean nucleus and miscellaneous additions thought or suspected to have
terete pulpy pods, the eleven genuine 4-foliolate Bacillares discovered up to that
time. Britton & Rose (1930) unaccountably mistook these for the typical element
of genus Chamaefistula and mistypified the genus by C. bacillaris, a species
?jxpl(iidltlly excluded from the original (basionymic) sect. Chamaefistula by De-

andolle.

Key to the Species of ser. Bacillares

1. Seta terminating the If-stalk erect, slender, pliant, early dry and deciduous.
2. Functional stamens 4 (all 3 abaxial ones suppressed); s. Mexico to n. Colombia and
n.-w. Venezuela. 16. S. hayesiana (p. 133).
2. Functional stamens 6-7, at least 2 of the abaxial ones fully developed and fertile.
3. Two sets of fertile stamens anisomorphic at once in length and in form, both the
filament and the anther of 3 (or 2 of the 3) abaxial ones markedly longer than those
of 4 median stamens, the whole becoming longer by Y3 or more.
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4. Blade of distal pair of Ifts equilateral or almost so, symmetrical at base.

5.

Distal Ifts of larger lvs 2-10.5 x 1.5-3.5 cm, in outline obovate, elliptic,
lance-elliptic or linear-elliptic obtuse; secondary veins widely ascending
from midrib at angles of 45° or more; pod cylindric, the seeds usually
2-seriate; e. and s. Brazil, extra-Hylaean.

6. Distal Ifts of larger lvs 5-10.5 x 1.5-3.5 cm, 2-6.5 times as long as
wide, in outline ovate or lance-elliptic; secondary nerves from midrib
not anastomosing with a strong marginal one; ovules 160-240.

44. §S. splendida (p

6. Distal Ifts of larger Ivs + 2—4 X 1.5-2 c¢cm, 1.2-2 times as long as wide,
in outline broadly obovate; secondary nerves from midrib anastomosing
with a raised thickened marginal one; ovules 80-90.

45. 8. gardneri (p

Distal Ifts of larger lvs 8-22 X 4-11 cm, in outline ovate- or obovate-acu-

minate; secondary veins more narrowly ascending from midrib; Amazonian

and e. Brazil to Bolivia, Colombia and Costa Rica, sympatric with the last
in e. Brazil but the Ifts there decisively larger, the pod compressed and the
seeds l-seriate.

7. Petiolar glands between each pair of Ifts; Costa Rica.

48b. S. caudata var. diadena (p

7. Petiolar gland between proximal pair of Ifts only.

8. Widespread species of Amazonian and s.-e. Brazil to Bolivia; large
inner sepals mostly 12-16 mm; pod compressed, ribbon-like, 5-6.5
mm diam; seeds 1-seriate. 46. S. georgica (p

8. Local species of centr. Andean Colombia and of e. Panama; large
inner sepals 8-12 mm; pod (so far as known) cylindric and +10-12
mm diam; seeds 2-seriate.

9. Reticulation of Ifts fine, sharp and close, the ultimate areoles
of mature blades much less than 0.5 mm diam; Colombia.
S. huilana (p
9. Reticulation of Ifts weak and open, most ultimate areoles 0.5+
mm diam; local in e. Panama.
48a. S. caudata var. caudata (p

4. Blade of distal pair of Ifts inequilateral, strongly asymmetric at base, the prox-
imal side broader.

10.

10.

Bracts subtending the pedicels petaloid, yellowish (brunnescent), persis-
tent into (and often past) anthesis, 8.5-15 mm long, in profile 2-3.5 mm
wide; s.-e. Brazil (s.-centr. Minas Gerais to s. Bahia and Parana); horno-
tinous branchlets strongly angulate-ribbed. 39. §. angulata (p
Bracts 14 mm, commonly caducous before anthesis; widespread over
tropical S. America and extending n. to Costa Rica, where sympatric with
the last the branchlets subterete.

11. Plants of Panama and Costa Rica with fully glabrous foliage; Ifts cau-

date-acuminate; cf. S. caudata (p. 197).

11. Plants of continental S. America; either Ifts pubescent (puberulent)
beneath or (in Colombian S. huilana) not caudate-acuminate.

12. Glands between each pair of Ifts, the distal gland inserted in front
of the pulvinules in the same position (ventral to If-stalk) as the
proximal one.

13. Petiole proper mostly 2.5-12 mm long and shorter than the
rachis, the proximal pair of Ifts therefore below middle of If-
stalk; pedicels (2-)2.54.5 cm; Ifts alveolately reticulate be-
neath; Brazilian Planalto and periphery. 43. S. rugosa (p

13. Petiole 20-35 mm, much longer than rachis; pedicels <2 cm;
Ifts reticulately venulose above but only faintly so beneath;
coastal e. Brazil. 41. S. pinheiroi (p

12. Gland between proximal pair of Ifts only or, if one also at tip of
rachis, this inserted behind the pulvinules, between them and the
seta; petiole proper as long or commonly longer than rachis, al-
ways longer when distal gland present.

14. Inner sepals subpetaloid broadly obovate-suborbicular 12-17
mm; hornotinous branchlets strongly angulate-ribbed; wide-
spread in the Amazonian Hylaea of Brazil (Amazonas to Para
and n. Mato Grosso). 38. S. tapajozensis (p

105

. 190).

. 192).

. 198).

. 193).

. 196).

. 198).

. 177).

. 188).

. 180).

. 175).



106

MEMOIRS OF THE NEW YORK BOTANICAL GARDEN [voL. 35

14. Inner sepals shorter or, if as above, the branchlets terqte;
allopatric, around the extreme periphery of the Amazonian

Hylaea in s.-e. (Atlantic and Planaltine) Brazil, s. Bolivia, n.

Peru, Colombia and Venezuela. o

15. Rare small-fid species of Atlantic s.-e. Brazil (Rio de Ja-
neiro and e. Minas Gerais), the longest petal 18-23 mm.

40. S. tenuifolia (p. 179).

15. Widespread multiracial species represented over much of
tropical S. America outside the Hylaea, always large-fld,
the longest petal in the range of the last 28-50 mm.

42. S. macranthera (p. 181).
Two sets of fertile stamens * anisomorphic in form of anthers but not or little
different in overall length, the anther of 2-3 abaxial stamens often raised on a
slightly longer filament but then shorter than that of the 4 median stamens or at
least no longer than them, the tips of the beaks of all 7 anthers elevated approxi-
mately to same height or the 3 abaxial rarely shortest of all. )
16. A gland present at tip of If-stalk as well as between the proximal pair of Ifts.
17. Distal gland formed by a modified seta, therefore inserted behind the pul-
vinules; upper Amazon basin in Brazil and Peru.
18. Inflorescences mostly leafless and cauliflorous; calyx small, the longer
sepals 3.5-6 mm; ovules over 125; seeds 4-seriate (displaced into 2
double rows). 25. S. ruiziana (p. 150).
18. Inflorescences terminal to leafy hornotinous branchlets; calyx larger,
the longer sepals 10—-13 mm; ovules less than 100; seeds 2-seriate.
22. S. loretensis (p. 146).
17. Distal gland arising between the pulvinules, in the same position (ventral
to If-stalk) as that between the proximal pair of Ifts.
19. Bracts subtending pedicels enlarged, subsepaloid, persistent through
(or past) anthesis, (6-)7-15 X (2-)2.5-7 mm; Amazonia to West Indies
(Windward Is.) and s. Mexico. 27. S. undulata (p. 157).
19. Bracts inconspicuous and usually early deciduous, often long before
anthesis, only rarely persistent, in any case much smaller, lanceolate,
ovate or subulate, 1.5-8 X 1-2 mm.
20. Functional stamens 7 (i.e. 4 median and 3 abaxial); continental N.
and S. America and Jamaica.
21. Sepals all large, little graduated, obovate-suborbicular, the
outer 9.5-20 mm; Amazon and Orinoco basins and the Guia-

nas (if brought hither by a plant of coastal Bahia, cf. S. sub-

trijuga, p. 141).

22. Distal Ifts obliquely ovate or obovate, shortly bluntly acu-
minate, up to 10-17 X 5-10 cm, their margin plane when
adult; cf. the uncommon form (p. 143) of S. latifolia with
glandular If-stalk.

22. Distal Ifts elliptic-acuminate, either at base symmetrically
cuneate, or much smaller (4.5-11.5 ¢m), or both, the mar-
gin revolute; local in Guyana and French Guiana.

23. Stipules linear-attenuate 0.4-0.5 mm wide; distal Ifts
narrowly elliptic or ovate-elliptic from asymmetric
base, 1.3-3.2 cm wide, glossy and venulose above,
dull and almost smooth beneath; pedicels 16-28 mm;
axes of inflorescence and dorsal face of petals densely
puberulent; pod terete; Guyana.

33. S. rupununiensis (p. 166).

23. Stipules commonly * expanded, 0.8-3.5 mm wide;
distal Ifts symmetrically cuneate at base, the blade in
outline broadly elliptic-acuminate 2.5-5 cm wide, gla-
brous and equally venulose on both faces; pedicels
30-36 mm; axes of inflorescence and dorsal face of
petals glabrous; pod narrowly 4-angulate lengthwise;
French Guiana. 35. S. lourteigiana (p. 170).

21. Sepals either all less than 10 mm or strongly graduated and

the outer ones less than 9.5 mm.

24. Inflorescence composed of leafless panicles of densely
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many-fld racemes arising from axil of living lvs and much

shorter than them, the individual racemes 30-100-fld and

the individual fl small, the petals 12—14 mm,; Ifts extremely
large, the distal pair £28-35 cm; local in Pacific Colombia

near 4°N lat. 32. S. cuatrecasasii (p

24. Inflorescence of racemes axillary each to a If, if distally
paniculate then exserted from foliage, the individual ra-
ceme fewer-fld and the individual fl larger, the Ifts never
more than 25 cm, commonly all less than 20 cm; wide-
spread.

25. Distal pair of Ifts subsymmetrically elliptic, long-acu-
minate, 15-25 X 5.5-10 cm; plant glabrous to the in-
florescence; local in Colombia, Panama and Costa
Rica. 48. S. caudata (p

25. Distal pair of Ifts variable in outline but only 5-16 cm
long, nearly always pubescent dorsally; widespread.
26. Lfts symmetrically elliptic-obovate, glabrous on

both faces; very local in coastal forest of Bahia,
Brazil. 19. S. subtrijuga (p
26. Lfts obliquely lance-, oblance- or ovate-elliptic,
nearly always pubescent dorsally; widespread.
27. Blade of Ifts bicolored, obviously paler be-
neath, the margin usually revolute.
28. Style much dilated immediately below
the stigmatic orifice, there (0.9-)1-2.8
mm diam; w. and s. Mexico to Amazo-
nian Peru and centr. and s.-e. Brazil,
common and widespread.
26. S. quinquangulata (p
28. Style little dilated, 0.35-0.9 mm diam
below the stigmatic orifice; local in Peru,
n. Venezuela, or Jamaica.
29. Jamaican; ovules not more than 60;
pod 3-10 cm long.
29. §. viminea (p
29. Peruvian or Venezuelan; ovules at
least 90 and pod, so far as known,
well over 10 cm.

30. F1 small, the sepals 3.5-7 mm,
the longest petal 6-16 mm; Ift-
margin revolute; cf. the uncom-
mon Venezuelan form of S. oxy-
phylla (p. 117) with 2-glandular
If-stalk.

30. FI larger, the sepals 7-8.5 mm,
the petals 20-25 mm; Ift-margin
plane; Andean Peru; cf. in
Species Incertae Sedis (p. 205)
Chamaefistula elegans.

27. Blade of Ifts concolorous, plane-margined;

middle Magdalena valley in Colombia.

31. S. trianae (p

20. Functional stamens 6 or 5 (i.e. 4 median and 2 or 1 abaxial); West

Indies (Puerto Rico to Leeward Is, Hispaniola (?), but not Jamai-

ca) and middle Orinoco valley along Venezuela-Colombia bound-
ary.

31. Distal Ifts narrowly ovate- to subsymmetrically lance-elliptic

6-9.5 X 2-3.2 cm; sepals 8.5-11 mm; middle Orinoco valley.

34. S. wurdackii (p

31. Distal Ifts obliquely ovate-acuminate, mostly 6-11 x 2.8-5

cm; sepals 3.2-5.5 mm; West Indies. 28. S. nitida (p

16. Gland between proximal pair of lfts only.—Spp. often difficult to distinguish
without fruit or data of provenance, here keyed first by geographic range:
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32. Plants of West Indies.

33. Lfts relatively small, the distal pair of larger lvs 1-8 X 0.6-3.6 cm,
their margin revolute; longer sepals 3.5-8 mm; pod 3-8.5 cm, ovules
+40-80; weak sarmentose or trailing shrubs of Cuba or Jamaica.

34. Largest Ifts 14 x 0.6-2 cm; long inner sepals 5'5"7',5(_8) mm;
petals up to 10-12 mm; Cuba. 30. S. insularis (p. 162).

34. Largest Ifts 4-8 x 2-3.6 cm; long inner sepals 3.5-5.5 mm;.petals
up to 13-17.5 mm; Jamaica. 29. §. viminea (p. 160).

33. Lfts relatively large. the distal pair (7-)8-19 x 3.5-9.5 cm, the margin
plane; longer sepals 8—12.5 mm; widespread through the Antlllgs, often
cultivated, arborescent when adult. 8. S. bacillaris (p. 111).

32. Plants of continental N. and S. America. )

35. Dispersed from w. and s. Mexico through Centr. America to Panama
Canal.

36. Margin of Ifts revolute; terminal orifice of beak of abaxial anthers
divided by a septum; pod compressed or compressed-quadran-
gular, indehiscent, the seeds (exareolate) 1- or irregularly 2-seri-
ate. N.-e. Costa Rica, centr. Panama e.-ward (if specimen from
n.-w. of n. CostaRicacf. S. papillosa, p. 125).  14. S. dariensis (p. 128).

36. Margin of Ifts plane; beak of abaxial anthers l-pored; pod cylin-
drical or almost so, dehiscent through the ventral suture, the seeds
regularly 2-seriate.

37. Small-fld, the longest petal 8.5-14 mm, and Ifts loosely pilo-
sulous beneath; ovules +=80-100; Mexico (s. from Sinaloa and
Veracruz) to Honduras; distal Ifts often only obscurely or
bluntly short-acuminate. Valves of pod neither thickened par-
allel to the externally visible sutures nor coarsely granular-
papillose; seeds faintly areolate. 11. S. fruticosa (p. 121).

37. Either larger-fld (the longest petal 18+ mm) or the Ifts ap-
pressed-strigulose, or both; ovules =120-260; if sympatric
with the last and equally small-fild then the Ifts sharply acu-
minate and strigulose beneath. Pod either with thickened mar-
gins or granular-papillose valves.

38. Sp. common and widespread from Veracruz and Oaxaca
to s.-e. and centr. Panama; Ifts at base asymmetrically
cuneate or on proximal side quite shallowly rounded; su-
tures of pod not differentiated externally and its valves
densely granular-papillate; seeds exareolate.

13. S. papillosa (p. 125).

38. Sp. common in Panama, rare n.-ward to Honduras, some-
times cultivated elsewhere; Ifts at base rounded to deeply
cordate proximally; sutures of pod evident externally and
bordered with a differentiated margin, its valves other-
wise smooth; seeds faintly areolate. 8. S. bacillaris (p. 111).

35. Dispersed through tropical S. America s. and e. from Panama Canal.

39. Range confined to Atlantic and Planaltine Brazil s.-ward from
Ceara, beyond the s.-e. limits of the Amazonian Hylaea.

40. Distal Ifts symmetrically elliptic, acuminate at both ends; se-
pals lanceolate acute, glabrous dorsally; Bahia and Espirito
Santo. 18. S. acutisepala (p. 140).

40. Distal Ifts strongly asymmetric at base; sepals obtuse.

41. Larger distal Ifts 10-20 X 4-9 cm; pod 14-24 cm; ovules
+180-210; Bahia, s. Minas Gerais, Rio de Janeiro (with
Guanabara). 12. S. affinis (p. 123).

41. Larger distal Ifts +2-4.5 x 1-1.5 c¢cm; pod 3.5-8.5 cm;
ovules +40-60; centr. Bahia n.-ward.  37. S. rizzinii (p. 174).

39. Range extending through the Amazon Basin and whole Brazilian
Hylaea n. and w. to the Guianas, Venezuela, Panama Canal, Pa-
cific Ecuador, and subandine Peru and Bolivia.

42. Of Amazonia proper, the Guayana Highland and the Guianas.

43. Sepals reticulately venulose when mature, the primary
veins branched distally and there anastomosing with their
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neighbors. Petals very commonly drying whitish-stramin-
eous brown-veined, rarely (and only temporarily) retain-
ing their fresh yellow color; lvs extremely large, the distal

Ifts 18-37 cm. 17a. S. macrophylla var. gigantifolia (p.

Sepals palmately veined from base, sometimes obscurely
so. Petals usually yellow when dried; Ifts rarely over 20

cm.

44. Stipules amply foliaceous, ovate-deltate 2.5-5 cm
wide.

45,

45,

Lfts subcoriaceous glossy, plane-margined; se-
pals 10-17 mm; long petals 24-32 mm; ovules
+120-240; widespread over Amazonia but un-

known as yet from Bolivia. 20. S. latifolia (p.

Lfts submembranaceous, not highly glossy, the
margin revolute; sepals 5-7 mm; long petals
14-21 mm; ovules *70-90; Bolivia and s.-e.

Peru 21. S. herzogii (p.

44. Stipules setaceous or only moderately dilated, then
falcately oblanceolate and less than 2 cm wide.
46. Inflorescence partly or wholly a cauliflorous pan-

icle (if any doubt, follow either choice).

47. Longer sepals 7-9.5 mm; ovules *=180-210,
the resulting seeds 2-seriate in a greatly elon-
gated pod 2.5-3 dm; lowland and interior up-

land Guyana. 9. S. sandwithiana (p.

47. Longer sepals 3.5-6 mm; ovules either less
than 150 or, if as numerous as in the preced-
ing, the resulting seeds crowded into 4 rows,
the pod in any case only 3-12 cm; w. Bra-
zilian Amazonia and interandine Colombia,
Ecuador and Peru.

48. Anthers smooth; long petals 7-14 mm:;
ovules +130-200; seeds displaced into 2

double files. 25. S. ruiziana (p.

48. Anthers densely papillate; long petals
16-25 mm; ovules =70-140; seeds sim-

ply 2-seriate. 23. S. obliqua (p.

46. Inflorescence (actually or apparently) consisting

entirely of racemes axillary to contemporary lvs.
49. Distal Ifts of larger lvs £2.5-6 cm; lower Bra-
zilian Amazonia and the Guianas.

36. S. chrysocarpa (p.

49. Distal Ifts of larger lvs (7-)8-24 cm.

50. Calyx small, the long sepals +5-6 mm;
anthers densely papillate; foliage mi-
nutely puberulent, appearing glabrous;
pod less than 1 dm; Ecuador and Peru.

23. 8. obliqua (p.

50. Calyx larger, the long sepals 8-21 mm;
pod larger except in S. loretensis, this
with Ifts pilosulous beneath.

51. Style greatly dilated distally, 1.2-2
mm diam just below the stigmatic
orifice; foliage subcoriaceous glossy,
the Ifts beneath minutely puberu-
lent, the proximal pair subequilater-
al at base. Pod over 2 dm long, the
valves coarsely venulose but not
thickened to form a differentiated
border parallel to each suture.

20. S. latifolia (p

51. Style not or little dilated distally,
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0.6-1.2 mm diam near apex; foliage
subchartaceous, not highly glossy;
Ifts either pilosulous beneath or the
proximal pair markedly inequilateral
at base (their proximal basal angle
broadly rounded to deeply cordate),
or both.
52. Proximal pair of Ifts subequi-
lateral; pod 3-9 cm; ovules
+75-100. 22. 8. loretensis (p. 146).
52. Proximal pair of Ifts strongly
inequilateral at base; pod
+1.5-3.5 dm; ovules *+120-260.
8b. S. bacillaris var.
benthamiana (p. 114).
42. Of extra-Amazonian Colombia and Ecuador, Venezuela ex-
clusive of Guayana Highland, and e. Panama.
53. Sepals prominently reticulate-venulose when mature, the
primary veins branched distally and there anastomosing
with their neighbors. 17. S. macrophylla (p. 137).
53. Sepals palmately veined from base, sometimes obscurely
so, the veins sometimes prominulous in age but not dis-
tally anastomosing.
54. Margin of Ifts plane; pod (so far as known) cylindric
and dehiscent.
55. Anthers of 7 functional stamens nearly homo-

morphic, the beak of 3 abaxial ones less than 1

mm and only a trifle more porrect than that of 4

median ones; local in w.-centr. Ecuador (Los

Rios, Guayas). 24. §. scandens (p. 149).

55. Anthers of (2-)3 abaxial stamens obviously dif-
ferent from those of 4 median ones, their beak

well over 1 mm long and porrect; allopatric.

56. Blade of proximal pair of Ifts very strongly
oblique at base, the proximal angle there
broadly rounded to deeply cordate; function-
al stamens 7; widespread.

8. S. bacillaris (p. 111).

56. Blade of proximal pair of Ifts only slightly
oblique at base, the proximal basal angle
shallowly rounded to cuneate; one abaxial
stamen commonly (but not quite always)
lacking; local in n. Colombia (Sta. Marta).

15. S. smithiana (p. 132).
54. Margin of Ifts revolute; species very distinct in fruit
but often ambiguously similar at anthesis.
57. Dispersed through wet lowland forest of e. Pan-

ama and adjoining Colombia s. along the Pacific

slope to n.-w. Ecuador.

58. Distal pair of Ifts 8-27 cm; pod ribbonlike,
compressed or compressed-quadrangular in-
dehiscent, 4.5-12 mm diam; seeds 1- or ir-
regularly 2-seriate, +4-6 mm.

14. S. dariensis (p. 128).

58. Distal pair of Ifts 6-9 cm; pod subcylindric
18-20 mm diam; seeds fully 2-seriate, 8-10
mm.
26b. S. quinquangulata var. meizonoloba (p. 156).

57. Dispersed across n. Venezuela (w. from Anzoa-
tegui and Sucre) to n. Magdalena valley in Co-
lombia, s. along e. Andes to Meta, Colombia;
disjunct in Pacific s.-w. Ecuador (Golfo de Gua-
yaquil and vicinity); pod cylindric, dehiscent
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through the ventral suture; seeds regularly 2-se-

riate.

59. Valves of pod smooth (or remotely gland-
verruculose) and thickened parallel to the
externally differentiated sutures as a raised
border; n. and w. Venezuela and n. Colom-
bia, in Venezuela s. to Cord. de Mérida; in
s.-w. Ecuador var. hartwegii; if brought hith-
er by plants of central Colombia, cf. in
Species Incertae Sedis (p. 207) Chamaefis-
tula toroana. 10. S. oxyphylla (p. 117).

59. Valves of pod densely granular-papillose
overall, not differentiated along the sutures
and these not or scarcely externally differ-
entiated from the valves; Maracaibo Basin to
Aragua in Venezuela, s. along the e. Andes
of Venezuela and Colombia to the edge of
Orinoco Basin in Barinas and Meta.

13. S. papillosa (p. 125).
1. Seta terminating the If-stalk modified into a prickle- or hooklike, persistent spine.

60. Lfts of all Ivs 2 pairs, ovate obtuse or very obtusely short-acuminate, the margins
either revolute or entire or both; pod (of S. uncata not known) probably always greatly
elongate, much over 1 dm, the ovules +120-160; either arborescent and, if Peruvian,
sub-Andean, or a vigorous woody liana of n.-e. Brazil.

61. Seta hooked backward from tip of If-stalk; distal Ifts of lvs in and close below the
inflorescence 4.5-9.5 cm, their margin plane but undulate; Amazonian Peru
(Amazonas). 50. S. uncata (p. 200).

61. Seta divaricate at 90° from tip of If-stalk and slightly porrect distally; distal Ifts of
lvs in and close below inflorescence 10-14 cm, their margin revolute; n.-¢. Brazil
(Para—Amapa). 49. S. cornigera (p. 199).

60. Lfts (so far as known) only 1 pair, the site of the suppressed proximal pair marked by
a stipitate petiolar gland, the blades ovate-acuminate, their acumen slender and acute,
the margins undulate-denticulate; pod less than 1 dm; ovules +50; weak subherbaceous
vines of lowland e. Peru (near Iquitos, Maynas). Seta of lf-stalk hooked backward.

51. 8. acuparata (p. 202).

8. Senna bacillaris (Linnaeus f.) Irwin & Barneby, comb. nov. Cassia bacillaris
Linnaeus f., Suppl. Pl. 231. 1781.—Typus infra sub var. bacillari in-
dicatur.

Shrubs and trees with ultimately gray or whitish trunks up to 6 cm diam, in
closed woodland communities becoming sarmentose, at anthesis (2-)2.5-8.5 m,
the young branchlets terete striate, pliant and commonly plagiotropic or pendu-
lous under the weight of fls and pods, all like the foliage and axis of inflorescence
finely strigulose with subappressed or appressed whitish or gray hairs up to
0.05-0.25(=0.3) mm or (in Colombia and w. Amazonia) the Ifts on both faces or
only on lower one pilosulous with spreading-incurved lutescent hairs up to 0.3-0.6
mm, the thinly chartaceous Ifts in any case bicolored, dull or sublustrously oli-
vaceous above, paler and sometimes subglaucescent beneath, the paniculate in-
florescence terminal to branchlets, leafless or at base * leafy-bracteate, some-
times when young appearing leafy-bracteate throughout but at maturity at least
partly exserted and the primary axis then becoming abruptly flexuous or zigzag.

Stipules nearly always caducous (absent from many specimens, even at young
anthesis), linear straight or falcately linear-oblanceolate acute, prominently
|-few-nerved, 4.5-8(-20) X 0.4-1.3(-3) mm, rarely foliaceous falcately oblanceo-
late up to 7-13 X 1-4.5 mm.

Lvs below inflorescence 12-28(-30) cm: petiole including wrinkled, usually
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livid pulvinus 2-5.2(=6.7) cm, at middle 1-2.4 mm diam, bluntly carinate dorsally,
openly shallow-sulcate ventrally, the sulcus widened upward to the proximal
pair of Ifts; rachis 1.34.7 cm, usually a little shorter than or qqualhng, rarely a
little surpassing the petiole; gland 1 between proximal pair, sessile or very shortly
stoutly stipitate, in profile ovate-elliptic to broadly ovate obtuse (I.5-)-
1.8-4.5 X 0.8-2 mm, the body (often eaten) red or livid glabrous; pulvinules
(2-)2.5-6 mm; distal pair of Ifts obliquely elliptic, ovate- or (rarely) obovate-
elliptic, acutely short-acuminate to broadly deltate-acumlna.te angl obtuse,
7-19 x 3.5-9.5cm, 1.7-2.7 times as long as wide, at base on proximal side rgund~
ed to cordate, on distal side more shallowly rounded to cuneate, the.n}argm (of
mature blades) plane, the incurved midrib slightly raised above, cariniform be-
neath, the (6-)7-12(~14) pairs of major camptodrome with intercalary secondary
veins and all tertiary venules subequally prominulous on both faces, the subse-
quent reticulation variable, but + equally prominent on both faces; proximal pair
of Ifts +=15-25 as long as the distal, proportionately broader, very obliquely ovate,
the midrib strongly displaced and the proximal basal angle broadly cordate-round-
ed.

Racemes solitary, 5-35-fld, the expanded fls subcorymbose, the axis including
short stout peduncle (1.5-)2-7(-8.5) c¢cm; bracts caducous from below young fi-
buds, usually before elongation of pedicel, ovate or lanceolate 0.8-2.5(-3) mm;
pedicels at and after full anthesis (2-)2.5-5(-5.5) cm; young buds subglobose,
densely gray- or yellowish-strigulose or pilosulous, opening long before true an-
thesis; sepals thinly herbaceous often membranous-margined, greenish, yellow-
ish, or red-flecked, little graduated, all obovate or broadly elliptic-oblong obtuse,
the longest inner ones 8—11.5(-12.5) mm; petals pale or golden-yellow, puberulent
both dorsally and (at least thinly) ventrally, the 3 adaxial subhomomorphic except
the sometimes broader vexillar one, beyond the claw obovate, oblong-obovate,
of flabellate, the longest (16-)18-30(-32) mm; the 2 abaxial commonly narrower
and shorter, one *+ oblique; androecium functionally 6-7-merous, the filaments
puberulent or sometimes glabrous, those of 4 median anthers clavate- or bulbous-
dilated distally (or almost throughout) 1.2-2.5 mm, those of 2-3 abaxial ones
filiform 2.5-5 mm; anthers usually puberulent in the grooves, sometimes thinly
so overall, those of 4 median stamens slightly incurved, up to 5.5-10 mm, with
very short divaricate 2-porose beak 0.4-0.7 mm, those of 2-3 abaxial ones much
more strongly lunate-incurved, the body shorter than that of the longest of the
median ones, 4-8.5 mm, with porrect 1-porose beak 1.4-2 mm; ovary densely
strigulose; style scarcely dilated, 0.6-1.2 mm diam at the bend just below the
stigma, this 0.3-0.45 mm diam; ovules 122-266.

Pod pendulous, stipitate, the stout stipe 3-8(-~10) mm, the straight or slightly
decurved cylindric or (fully ripe) obtusely 4-angular body (10-)14-36 x 0.9-1.4
cm, the sutures 1.2-2.6 mm wide, the valves stramineous or brown when ripe,
smooth or coarsely low-venulose, glabrescent, the thickened margin along the
sutures 0.5-3 mm wide; dehiscence follicular, before falling, the valves gaping to
expose the seeds embedded in foetid pulp; seeds biseriate, turned broadside to
the septa, compressed-ovoid, 3.2-5.6 X 2.2-3.5 mm, the atrocastaneous, usually
lustrous (rarely dull) testa either smooth or finely pitted around the long diam, a
faint but definite areole on each face 2.6-4.4 x 1.7-2.4 mm.

The syndrome of characters that defines S. bacillaris sens. lat. consists of a)
reticulately venulose plane-margined leaflets, the proximal pair half-cordate at
the strongly oblique base; b) a paniculate inflorescence with abruptly flexuous
primary axis; c) relatively large sepals and petals; d) 1-pored abaxial anthers; €)
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a multiovulate pod broadly margined along the sutures; and f) biseriate, faintly
areolate seeds. The several closely related species which have been and often
still are confused with S. bacillaris differ from it in one or more of these features,
as brought out in greater detail under each.

The native range of S. bacillaris is primarily northern South American, and we
believe that it is only planted northward from southern Nicaragua and the south-
ern Windward Islands, though common in cultivation and locally naturalized
throughout most of Antillia. The common species which have passed as Cassia
bacillaris in Mexico and Central America are S. fruticosa, S. papillosa and S.
hayesiana. All have more or less distinctly revolute leaflets; in addition S.
hayesiana is instantly distinguished by its 4-merous androecium, S. fruticosa by
its smaller flowers, fewer ovules and smooth glossy pod not marginally differ-
entiated parallel to the sutures, and S. papillosa primarily by the distinctive pod,
unmargined as in S. fruticosa but densely papillate overall. Of these three, only
S. fruticosa has similarly areolate seeds.

We here recognize two varieties of S. bacillaris, distinguished by a small dif-
ference in the androecia supported by almost fully vicariant ranges.

Key to the Varieties of S. bacillaris

1. Androecium functionally 7-merous, the anther of the centric (antesepalous) abaxial stamen
not or scarcely smaller than that of its immediate (antepetalous) neighbors, fertile; n. Co-
lombia, n. Brazil (Terr. do Roraima) and the Guianas n.-ward; widely cultivated.
8a. var. bacillaris (p. 113).
1. Androecium functionally 6-merous, the anther of the centric abaxial stamen much shorter
or more slender (or both) than that of its immediate neighbors, sterile; Brazilian and Pe-
ruvian Amazonia, upper Orinoco basin, and n.-w. through Colombia to Ecuador and the
middle Magdalena valley. 8b. var. benthamiana (p. 114).

8a. Senna bacillaris (Linnaeus f.) Irwin & Barneby var. bacillaris. Cassia bacil-
laris Linnaeus f., 1781, l.c., sens. str.—‘‘Habitat in Surinamo. C. G.
Dalberg.”’—Holotypus, LINN 528.2 & 3!—Cathartocarpus bacillus
Persoon, Syn. Pl. 1: 459. 1805, nom. illegit. Bactyrilobium bacillare
(Linnaeus fil.) Hornemann, Hort. Havn. 1: 392. 1813. Chamaefistula
bacillaris (Linnaeus fil.) G. Don, Gen. Hist. Dichl. Pl. 2: 451. 1832.

Mimosa nodosa Linnaeus, Sp. Pl. 516 (“‘uodosa’’). 1753—**Habitat in Zeylona.”’ Lectoholoty-
pus, Phaseolus arboreus tetraphyllus Zeylanicus Plukenet, Phytographia 3 (=Opera omnia
bot. 2): t. 211, fig. 5, 1692, drawn from a plant cultivated at Hampton Court, England, further
described by Plukenet, Almagest. Bot. (=Opera omnia bot. 4): 294. 1696.—Grown also at
Hartekamp by Clifford, but no specimen survives in LINN; a leaf at BM accompanied by
the phrase-name from Hort. Cliff. was received from Jacquin, probably after 1753.—Equated
by Bentham with C. bacillaris (1871, p. 521).—Non Cassia nodosa Buch.-Hamilt., 1832.

Cassia puberula Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6(qu): 341. 1824.—*‘Crescit
cum praecedente.’” i.e. **. . . ad ostia fluvii Sinu, prope Carthagenam (Regno Novo-Grana-
tensi [=Sincelejo, Edo. Cdrdoba, Colombia]).”’—Holotypus, labelled ‘‘n. 1389, Rio Sinu
prope Carthagenam’ P (HBK)! isotypus, labelled by Bonpland ‘5801. Cassia viminea? Rio
Sinu, Carthagéne.,” P. (hb. Bonpland.)!—Chamaefistula puberula (Humboldt, Bonpland &
Kunth) G. Don, Gen. Hist. Dichl. Pl. 2: 451. 1832. Cassia carthaginensis Willdenow ex
Steudel, Nom. Bot. Ed. 2, 1: 304, 307. 1841, pro syn. C. puberulae (=Willd. Herb. 7932).

Cassia inaequilatera Balbis ex DeCandolle, Prod. 2: 490. 1825.—**. . . ad Sanctam-Martham
(Bertero).”’—Holotypus, labelled by DeCandolle, ‘S. Martha ex H[erb.] Bert[eroano] m[isit]
Balbis 1822,” G-DC! clastotypus (fragm) + print of holotypus, NY (misit Hochreutiner,
1924)! isotypi tB = F Neg. 1694 + fragm, F, Fl."—Chamaefistula inaequilatera (De-
Candolle) G. Don, Gen. Hist. Dichl. P1. 2: 451. 1832.

Cassia fockeana Miquel, Linnaea 18: 579. 1844.—'‘Crescit spontanea in hortis ad Paramaribo,
m. Oct. fl.—Holotypus presumably at U, not seen; isotypus, ticketed ‘Surinam. Miquel
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1850,” K (hb. Benth.)!—Equated by Bentham, 1871, p. 521, with C. fruticosa sensu Benth,

(=C. bacillaris vera). .
Cassia insignis N. E. Brown, Trans. Linn. Soc. II, Bot. 6: 24. 1901.— On the upper slopes of

Mount Roraima, [British Guiana], McConnell & Quelch, 23.”’—Holotypus, collected by J.
J. Quelch & F. McConnell in autumn 1894 (fl), K! = NY Neg. 1549. .
Cassia bacillaris sensu Bentham, 1870, p. 98, t. 31, magna pro parte, exclus. pl. brasil. et syn.

C. puberula; 1871, t. 62, max. pro parte.
Chamaefistula fruticosa sensu Britton & Rose, 1923. p. 235, exclus. typ.

Vesture of lvs and inflorescence appressed or rarely incumbent white or gray-
ish; Ifts intricately reticulate on both faces, the smaller defined areoles 1 mm
diam: functional stamens 7, the 3 abaxial long-beaked ones of + equal size; ovules
122-204.—Collections: 243.

Margins of woods, thickets, often along streams, becoming weedy in disturbed
forest, along hedges, and in abandoned fields or orchards, mostly below 300 m
but ascending in Venezuela to 1000-1400 m on the Gran Sabana (Bolivar) and
Cordillera Costanera (Distrito Federal and Miranda) and on upper Rio Branco in
Brazil to 1525 m, widely dispersed around the s. circumference of the Caribbean
and in n.-e. South America, from s. Nicaragua (Chontales) through Costa Rica
(rare), Panama (common, in almost all provinces), n. Colombia (n. from lat. 6°N)
and n. Venezuela (uncommon, in Cordillera Costanera, Isla Margarita and Paria
Peninsula) to Trinidad, Tobago and Windward Islands (St. Vincent, Martinique),
thence s. in Venezuela to the Gran Sabana (Bolivar), upper Rio Branco in Brazil
(n. Terr. do Roraima), interior upland and coastal lowland Guyana, and lowland
n. Surinam. Reported from Puerto Rico and Virgin Islands (St. Thomas). Long
cultivated in tropical gardens of Old and New Worlds (Jamaica, Puerto Rico,
Florida, Hawaii, Java, East Africa (Brenan, 1967, p. 70, sub. C. fruticosa), and
formerly in European conservatories.—F]l. in Central and n. South America most
abundantly VIII-II, but also, both wild and cultivated, at intervals through the
year.

Except that we emphatically exclude Cassia fruticosa, with consequences to
the dispersal of the species, our concept of S. bacillaris and its synonymy differ
but little from that of Bentham (1871). We reinterpret C. inaequilatera Balb. as
a synonym of §. bacillaris, now known to be common in the foothills of Sa.
Nevada de Santa Marta, and not equivalent to S. papillosa, the species to which
Bentham tentatively applied the name. Cassia insignis represents a form of §.
bacillaris in which the stipules are dilated into falcately oblanceolate blades that
tend to persist long into the adult life of the associated leaf. In the protologue N.
E. Brown compared C. insignis with C. latifolia, which has stipules of the same
type, rather than with C. bacillaris, of which it has all other attributes. We now
have collections of S. bacillaris from all sides of the Roraima Plateau, some
closely resembling the typus of C. insignis, but others with narrower or early
deciduous stipules, some with strigulose annotinous stems and foliage, and some
withhﬁnely pilosulous stems; but these variations appear independent of one
another.

8b. Senna bacillaris (Linnaeus f.) var. benthamiana (Macbride) Irwin & Barneby,
comb. nov. C. fruticosa var. benthamiana Macbride, Field Mus., Bot.
13(3, part 1): 165. 1943.—*“Type, Williams 566.’° Holotypus, collected
on Rio Nanay, prov. Maynas, dpto. Loreto, Peru, 3.V.1929, F!

Cassia hoffmannseggii Bentham, 1870, p. 104. pro parte, quoad pl. amazon. Spruceanas, exclus.
typ.
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Vesture of lvs and inflorescence variable, either appressed and short as in var.
bacillaris or longer (hairs sometimes to 0.6 mm) and spreading- or incurved-
villosulous, in either case often lutescent; Ifts variably reticulate, and defined
areoles in upper Amazonia often >1 mm, in Colombia and sometimes elsewhere
as in var. bacillaris; functional stamens 6, the anther of the middle abaxial one
much smaller than those of its neighbors, sterile; ovules 160-266.—Collections:
129.

Forest margins, bush-islands in savanna and gallery woodland, commonly on
seasonally flooded land (varzea and creek-banks), widely dispersed over middle
and upper Amazonian Hylaea, in Brazil from w. Para (Obidos) w. and s.-w. to
middle Rio Purus and into the Andean foothills of Peru (Loreto and San Martin),
Ecuador (Santiago-Zamora and Napo-Pastaza), and Colombia (n. to e. Boyaca
where attaining 900 m and reaching the headwaters of Rio Meta), from Brazil
extending n. through the Negro-Vaupés valley into the upper Orinoco basin in
Amazonas and Apure, Venezuela, and in Colombia across the e. Cordillera to
middle Magdalena valley (Antioquia and Santander).—Fl. w. and n.-ward mostly
XI-III, in middle Amazonia mostly ITI-VII, but throughout the range of dispersal
irregularly through the year.—Justo sin razon (Narino, Colombia).

Apart from more numerous ovules, perhaps correlated with a longer pod, the
var. benthamiana is consistently distinguished from var. bacillaris only by the
modified androecium, the middle one of the three abaxial, long-beaked anthers
being greatly reduced in size and sterile; this character, however, is neatly cor-
related with dispersal. In a very general and unreliable way the variety may be
said to have shorter, proportionately wider and less strongly acuminate leaflets
and a yellowish- rather than gray-pubescent inflorescence which tends to be thyr-
soid and leafy-bracteate rather than paniculate and exserted from foliage. Limited
field-data suggest that the Amazonian plant attains when adult a more treelike
stature than is common in Caribbean var. bacillaris, and the pod, still poorly
known, is perhaps on the average longer and more slender, with narrower thick-
ened borders parallel to the sutures. Pubescence in the variety, as here defined,
is variable, the denser looser pilosity which Macbride emphasized as diagnostic
for C. fruticosa var. benthamiana no longer seeming taxonomically significant.
Within the range of var. benthamiana as defined by the androecium we find short
appressed pubescence constant in Amazonia and the Rio Negro-Orinoco basins;
loose vesture replaces this on the upper Solimoes in Brazil and follows the rivers
upstream into Peru, only to reappear in the Andean foothills of Colombia from
Rio Putumayo northward. These areas of pilosity are divided, however, by an
enclave of appressed pubescence in Ecuador and the two types of vesture occur
together in Magdalena valley in Colombia. We cannot divide the material seen
on any feature correlated with pubescence and believe that this sort of variation
can well be accommodated in one taxon.

The epithet benthamiana (which would be a later homonym in specific rank)
was suggested by a misunderstanding. Macbride intended to describe formally a
cassia which Bentham (1871, p. 522) had referred to as ‘‘perhaps . . . a broad-
leaved pubescent variety of C. bacillaris,’’ represented in his herbarium by Ma-
thews 1591 from Chachapoyas, Peru, and by a miscellany of pilosulous Bacillares
from Yucatan and Nicaragua which are irrelevant to our present purpose. The
Mathews collection, which was Macbride’s particular concern in context of Flora
of Peru, in reality represents the endemic Peruvian S. loretensis, greatly different
from the holotypus of var. benthamiana in outline of the leaflets and in particular
in the short pod. The earliest collections of the present var. benthamiana, all
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middle-Amazonian (Martius s.n. at M and Spruce 1110, 1558 in hb. Benth.) were
referred by Bentham (1870, p. 104) to a mixed and imperfectly realized Cassia
hoffmannseggii, a name which, by lectotypification in this paper, has become a
synonym of Senna latifolia.

9. Senna sandwithiana Irwin & Barneby, sp. nov., corollae androeciique forma
ut videtur S. bacillari proxime affinis, sed racemis simul e truncorum
ramulorumque vetustiorum nodulis ac e foliorum maturorum axillis
erumpentibus (nec corymboso-paniculatis) diversa, foliis maximis nec-
non cauliflorescentia S. ruizianam (procul allopatricam) referens sed
ab hac corolla majori leguminisque elongati recti seminibus 2 (nec 4)-
seriatis remotior.—GUYANA, upper Mazaruni basin: n.-e. side of Mt,
Ayanganna, 914 m, 1.VIIL.1960 (fl), S. S. & C. L. Tillett with R. Boyan
44957.—Holotypus, NY; isotypi, K, US; w. bank of Kamarang River
above Utschi mouth, 550 m, 23.X.1960 (fr), S. S. & C. L. Tillett
45778 .—paratypi fruct., K, NY.

Trees 5-9 m with trunk up to 8 cm diam and terete, smooth, obscurely striate
young branches, appearing glabrous up to the minutely pilosulous inflorescence
but the branchlets, ventral face of If-stalk and margin of Ifts often obscurely
puberulous with fine incurved hairs up to 0.1-0.2 mm, the ample, thinly charta-
ceous reticulate Ifts olivaceous subconcolorous, sublustrous above and dull be-
neath, the corymbose-paniculate inflorescences both cauliflorous from knobs on
the trunk or old branches and axillary to annotinous (older) lvs, but then much
shorter than them.

Stipules not seen, caducous from small pustuliform scars.

Lvs (2-)2.54 dm; petiole including longitudinally wrinkled pulvinus 2.5-7 cm,
at middle 1.8-3.4 mm diam, the ventral sulcus shallow, defined by low thickened
ridges; rachis 3.7-7.5 cm, almost always longer than petiole; gland 1 sessile be-
tween proximal pair, plumply linguiform or ovoid-pyramidal obtuse, 1.5-4 mm
tall; pulvinules wrinkled 5.5-9 mm; distal pair of Ifts very obliquely ovate- or
obovate-elliptic, shortly acuminate, (12.5-)15-32 X (6-)7—16 cm, =2-2.4 times as
long as wide, at very base cuneately decurrent into the pulvinule but above this
rounded to subcordate on proximal side, the forwardly incurved midrib with
+8-14 pairs of major camptodrome (and often some intercalary) secondary veins
finely prominulous on ventral and sharply carinate on dorsal face, the fine tertiary
and reticular venulation about equally prominulous on both faces, the ultimate
defined areoles of the mesh <1 mm diam; proximal pair of Ifts similar but only
+0.5-0.75 times as long, proportionately broader.

Axis of panicle gently flexuous (not zigzag) 1-8 cm or, when cauliflorous, some-
times reduced to a knotty pediment, leafless except for some bladeless petioles;
racemes loosely, sometimes subcorymbosely 5—40-fld, the axis with short or sub-
obsolete peduncle 2-18 cm; bracts submembranous elliptic-oblanceolate or ob-
ovate 2-3.5 mm concave, early caducous; pedicels at full anthesis and subse-
quently (20-)25-45 mm, much thickened in fruit; young fl-buds globose, glabrous
except for ciliolate sepals or minutely puberulent overall; sepals thin-textured
greenish or yellowish, oblong-obovate obtuse or suborbicular, little graduated,
the largest of the inner 2.7-9.5 mm, all delicately 5-7-nerved, the nerves not
raised externally; petals pale (when dry often orange-) yellow, puberulent both
within and without, subhomomorphic, oblong-obovate beyond the claw, the adax-
ial one 16-17 mm; filaments puberulent, of nearly equal length, those of 4 median
stamens 3—4 mm, of 3 abaxial ones 4—4.5 mm; anthers glabrous, strongly incurved,
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those of 4 median stamens 6—7 mm truncate, with divaricate beak +0.6-0.8 mm,
those of 3 abaxial ones 6~7.5 mm, contracted into a porrectly sigmoid beak 1.6-2
mm; ovary strigulose, the short style obliquely dilated into a cupshaped stigma
0.7-1.2 mm diam, the orifice 0.6-0.8 mm diam; ovules 186-208.

Pod pendulous, short-stipitate, the stipe 5-6 mm, the body when fully formed
(but unripe) straight subterete but obtusely 4-angulate 25-30 X *0.8 cm, cuneate-
ly contracted at both ends, the firm brown valves rough and dull, evenulose,
faintly constricted between the 2-seriate seeds; dehiscence and ripe seed un-
known.—Collections: 11.—Fig. 15.

Rocky river-banks, sandstone cliffs, sometimes in Mora forest, 90-915 m, ap-
parently local, foothills and middle slopes of Pakaraima Mts. about the sources
of the Potaro, Mazaruni and Cuyuni rivers in Guyana and immediately adjoining
Bolivar, Venezuela; and in n. Guyana also on the coastal plain, in unknown
habitats along Waini and Barima rivers (Assakatta; Morawhanna), to be expected
therefore in the Orinoco delta immediately n.-ward.

Senna sandwithiana was first collected by the brothers Schomburgk in the
region of Mt. Roraima in 1841. Their collection (Robert 881 = Richard 1523) was
identified by Bentham (1971, p. 587) as related to Cassia bacillaris but left un-
described. The relationship in this direction is certainly a very close one, but the
wholly or almost wholly cauliflorous inflorescences emergent from nodular swell-
ings on the trunk and branches below the leafy canopy of the tree and their gently
flexuous rather than abruptly zigzag prime axes seem significantly different. In
general habit S. sandwithiana is comparable to the distantly allopatric S. ruiziana,
but this has much smaller flowers and a short pod in which the seeds are doubled
up into four rows. The fully ripe pod and seeds of S. sandwithiana may provide
further differential characters.

The epithet commemorates the eminent Kew botanist Noel Yuri Sandwith,
who collected the species in the Kaieteur gorge in November, 1937 (no. 1497, K,
NY).

10. Senna oxyphylla (Kunth) Irwin & Barneby, comb. nov. Cassia oxyphylla
Kunth, Mimoses pl. 39. 1822 & p. 129. 1823.—Typus infra sub var.
oxyphylla indicatur.

Shrubs and treelets 1-7.5 m, the slender subterete branchlets as often also the
If-stalks, the dorsal face of Ifts and the pod at least remotely and often densely
resinous-punctate or -verruculose, the foliage and inflorescence varying from
thinly strigulose with appressed hairs up to 0.2-0.4 mm to thinly or densely
pilosulous with erect or loosely incurved hairs up to 0.3-0.65 mm, the Ifts bicol-
ored, dull or sublustrous olivaceous above, paler dull beneath, the inflorescence
subcorymbose, paniculately corymbose or thyrsoid, either leafy at base, or leafy
nearly throughout, or quite leafless, hence either exserted or not from foliage, its
primary axis at maturity becoming abruptly flexuous.

Stipules falcately oblanceolate-acuminate or linear, acute, 4.5-14 X 0.4-2 mm,
when expanded arborescently venulose, usually caducous long before the If, al-
ways deciduous before it.

Lvs 7-17(-19) cm; petiole including scarcely swollen pulvinus (0.7-)1-5.5 cm,
at middle 0.7-1.8(-2) mm diam, often a little dilated upward, openly shallow-
sulcate ventrally; rachis (6-)9-37(—40) mm, either a little longer or shorter than
petiole; gland between the proximal pair sessile or shortly stipitate, plumply
ovate-linguiform obtuse or narrowly lanceiform acute 1.5-4 mm tall glabrous, a
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Fig. 15. Senna sandwithiana 1. & B. Leaves, flowers and pods x'2; stamens x4 (Tillet 44957,
45778).

similar gland rarely between the distal pair, the seta caducous; pulvinules scarcely
or moderately swollen, becoming finely wrinkled 2—4(-5) mm; distal pair of lfts
varying independently in outline and asymmetry, commonly obliquely lance- of
oblance-elliptic acute or acuminate (caudate), when relatively broad becoming
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obliquely ovate or obovate acute to shortly deltate-acuminate, those of larger lvs
(4.5-)5-16 x 2-7 cm, 1.7-3.2(-3.6) times as long as wide, at base asymmetrially
cuneate on both sides or (when broad) rounded to subcordate on proximal one,
the margin revolute, the slender, usually incurved midrib with (6-)7—-13(-14) pairs
of major camptodrome with or without intercalary secondary veins finely prom-
inulous above, sharply cariniform beneath, the tertiary and reticular venulation
prominulous on both faces or sometimes only beneath, the ultimate areoles vari-
able in size, becoming smaller and more sharply defined with diminishing size of
blade; proximal pair of Ifts similar but often proportionately wider, *%2-24 as
long as the distal.

Peduncles with raceme-axis together (1.5-)2.5-11 cm; racemes densely (rarely
loosely) 7-45-fld, at first subcorymbose; bracts either oblanceolate acute or lance-
acuminate, (1.5-)2-6(-7) mm, usually caducous from below young buds, some-
times persistent into anthesis; pedicels at anthesis variable in length (sometimes
on one raceme), (10-)14-32 mm, but the fertile ones at least 20 mm and becoming
in fruit thickened 22-36 mm; young fl-buds globose, puberulent at base or pilo-
sulous throughout; sepals submembranous yellowish often red-flecked and hya-
line-margined, delicately immersed-venulose, oblong-obovate, ovate or suborbic-
ular, always very obtuse, little graduated, the innermost (4-)4.5-7 mm; petals
yellow, puberulent externally along veins, variable in length and amplitude and
sometimes moderately heteromorphic, up to 6-16 mm, the blades beyond the
short claw obovate-suborbicular or oblong-oblanceolate, the 2 abaxial either a
little shorter or a little longer but often a trifle narrower than the rest; androecium
functionally 7-merous, the filaments either glabrous or puberulent, of 4 median
stamens 1-2.5 mm, of 3 abaxial ones 2.5-3.5 mm, the anthers glabrous or pu-
berulent along the dorsoventral grooves, those of 4 median stamens gently in-
curved 3.5-7 mm with divaricate blunt 2-porose beak 0.4-0.8 mm, those of 3
abaxial ones at once a little shorter, more strongly incurved and longer-beaked,
the body 2.5-5.1 mm, the porrect beak (0.8-)1-1.7 mm; ovary strigulose-pilosu-
lous, the very short incurved style scarcely swollen, 0.6-0.9 mm diam just below
oblique stigmatic orifice, this 0.3-0.4 mm diam; ovules (82-)90-146.

Pod pendulous, the stipe 4-10 mm, the body subcompressed-terete, gradually
narrowed at both ends, 11-27 X 1-1.2 cm, the valves green but brunnescent and
glabrate, often resinously black-dotted, the sutures proper 1-2.5 mm wide, bor-
dered on either hand by a thickened, smooth or papillose ridge 1-3 mm wide;
dehiscence follicular, through the ventral suture, the valves finally explanate, the
mesocarp tardily separating from the exocarp; seeds 2-seriate, turned broadside
to the septa, embedded in thin pulp, obliquely ovoid-compressed 4.7-6.5 mm, the
testa lustrous mahogany- or chestnut-brown, the areole 0 or represented by a
faintly paler but not otherwise differentiated patch on either face of seed.

This species, which we believe to be endemic to northern South America and
not found, as Bentham thought, in Mexico or Central America, has always been
difficult to define neatly or to separate from nearly allied ones; and so it remains,
due partly to great internal variability and partly to the fact that its essential
phenetic character, in context of ser. Bacillares, seems made up of negative
qualities unredeemed by any feature peculiar to itself. In practice S. oxyphylla
can be distinguished at anthesis from S. bacillaris by the smaller flower and
revolute margin of the usually less asymmetric (and commonly smaller) leaflets;
from S. viminea only insecurely by the zigzag primary axis of the mature inflo-
rescence; from S. quinquangulata either by lack of a distal petiolar gland or by
this combined with a slender style; and from sympatric races of S. papillosa or
S. dariensis by the smaller abaxial anthers (the body excluding beak 2.5—4 not



120 MEMOIRS OF THE NEW YORK BOTANICAL GARDEN [voL. 35

4+ mm). The two last are handily distinguished in fruit, the first by its narrow,
densely papillose pod and the second by its narrow, laterally compressed one,
both of them lacking thickened borders parallel to the suture. Pods.of S. oxyphylla
and S. bacillaris are similar in external form, but here the seeds differ materially,
those of S. bacillaris having a marked areole, lacking in the other. Both pod
(lacking borders) and seed (with areole) distinguish allopatric S. fruticosa whgch
we have not been able to distinguish by any one reliable feature of the flowering
plant.

In Venezuela S. oxyphylla is highly variable in pubescence, and the synonymy
reflects an exaggerated emphasis in the past on this feature. The ranges of ap-
pressed-pubescent or glabrate and of pilosulous or densely v1llous-'pllosulous
states are approximately the same, but we lack field data about possible corre-
lation of these states with local edaphic conditions. Flowers produced early in
the season are mostly axillary and immersed in foliage, but give way to a depau-
perately leafy or naked panicle later in the year. Although first described as a tree
50 feet tall, S. oxyphylla has been encountered since only as a shrub, treelet or
sarmentose bushrope flowering at heights of two to five, exceptionally seven
meters.

The range of typical S. oxyphylla is more or less continuous along the crest
and north slope of Venezuela’s coastal mountains from Sucre west to Maracaibo
Basin, extending thence feebly south along Cordillera de Mérida to Portuguesa
and along the eastern Andes in Colombia to Norte de Santander. Remotely dis-
junct populations confined to the Pacific lowlands around Guayaquil Bay in Ec-
uador, one of which furnished the type of Cassia hartwegii Benth., seem certainly
conspecific in the wide sense but differ in enough small details to deserve some
taxonomic notice. Part of the gap in the whole dispersal of S. oxyphylla is oc-
cupied by the still obscure entity described herein among imperfectly known
species as Chamaefistula toroana; it very possibly may eventually rank as a third
geographic expression of the species.

Key to the Varieties of S. oxyphylla

1. Stipules mostly expanded and 0.6-2 mm wide; anthers of 3 abaxial stamens small, the body
(below beak) 2.5-4 mm; borders parallel to the pod’s sutures smooth; n. Venezuela and
n.-e. Colombia. 10a. var. oxyphylla (p. 120).
1. Stipules linear-setiform 0.3-0.5 mm wide; anthers of 3 abaxial stamens longer, the body
4.3-5 mm; thickened borders parallel to the pod’s sutures densely papillose.
10b. var. hartwegii (p. 121).

10a. Senna oxyphylla (Kunth) Irwin & Barneby var. oxyphylla. Cassia oxyphylla
Kunth, 1822-3, l.c., sens. str.—‘‘Crescit in monte Cocollar, alt. 400
hex. (Nova Andalusia [hodie Estado Sucre, Venezuelal]).”’—Holoty-
pus, labelled ‘n. 253. Cocollar,” collected by Humboldt & Bonpland
IX.1799, P-HBK!isotypus, B (hb. Willd. 7931)! = F Neg. 1722.—Cha-
maefistula oxyphylla (Kunth) G. Don, Gen. Hist. Dichl. Pl. 2: 451

1832.
Chamaefistula axillaris Pittier, Arb. y Arbust. Nuev. Venezuela, Decad. 6-8: 89. 1927.— ‘Mi-
randa: Alrededores de Petare . . . flores Septiembre 11, 1921 (Pittier 9801, tipo).”’—Holo-

typus, VEN! = NY Neg. 6329; isotypus, NY! = NY Neg. 4963.—Cassia axillaris Pittier,
Cat. Pl. Venez., 3rd Conf. Interamer. Agric. Caracas 371. 1945, pro syn.; non C. axillaris
Sessé & Mocino, 1894.

Chamaefistula foliosa Pittier, Arb. y Arbust. Nuev. Venezuela, Decad. 6-8: 90. 1927 —**Distrito
Federal: El Limon, valle de Puerto La Cruz (Jahn 1301, tipo).”’—Holotypus, VEN! = NY
Neg. 6321; isotypi, K, NY, US!'—Cassia foliosa (Pittier) Pittier, Cat. Pl. Venez., 3rd Conf.
Interamer. Agric. Caracas 371. 1945, pro syn.
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Chamaefistula hemicardia Pittier, Arb. y Arbust. Nuev. Venezuela, Decad. 6-8: 91. 1927.—
““Miranda: Alrededores de la estacién Las Mostazas [entre Los Teques y Tejerias], en el
Gran Ferro-Carril de Venezuela, 963 m; fl. Nov. 1924 (A. Allart 199, tipo).”—Holotypus,
VEN! = NY Neg. 6322; isotypi (fr jun), A! & (fl), NY, US!—Cassia hemicardia (Pittier)
Pittier, Cat. Pl. Venez., 3rd Conf. Interamer. Agric. Caracas 371. 1945, pro syn.—Ch. hem-
icardia sensu Pittier, 1928, p. 124,

Chamaefistula pumila Britton & Rose ex Pittier, Bol. Ministerio de Relac. Exter. 1-3: 122.
1928.—**. . . alrededores de Curucuti y Tacagua, Dlistrito] F[ederal, Venezuela], de 50-900
m. de altitud.’’—Lectoholotypus, labelled *‘Foot of Curucuti valley, 150 m, . . . 30.VIII.1927
(fl), Pittier 12452’ and annotated ‘‘pumila’’ by Britton, NY! isolectotypi, A, US!

Chamaefistula tortiramis Pittier, Cat. Pl. Venez., 3rd Conf. Interamer. Agric. Caracas 372, 1945,
sine descr.—‘‘[Venezuela, Distrito Federal:] Entre Catia y Blandin [20.X1.1926 (fr)] (Pittier
12247).”’—Specimina authent., VEN! = NY Neg. 6325, NY, US!

Cassia oxyphylla sensu Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6(qu): 342. 1824; Ben-
tham, 1871, p. 521, t. 61, ex parte, exclus. syn. C. fagifolia, C. hartwegii. Chamaefistula
oxyphylla sensu Pittier, 1928, p. 124.

Variable in pubescence, the foliage and young branchlets thinly strigulose with
appressed hairs to 0.2-0.4 mm or thinly to densely pilosulous with erect or loosely
incurved ones to 0.3-0.65 mm; petioles mostly 1-3 cm; long petals (6-)7-12(-14)
mm; otherwise as given in key to varieties.—Collections: 98.

Thickets on sunny hillsides, stream-banks, shady ravines, sometimes in humid
forest, 15-1300 m, widespread along the n. slope and near crest on s. slope of
Cordillera Costanera in Venezuela, from Sucre and adjoining Anzoategui w. to
Maracaibo Basin in Zulia, s.-w. along the e. cordillera of the Andes to Trujillo
and Portuguesa, extending feebly into Norte de Santander in Colombia.—F]l.
(III-)V-XII.—Candelilla; Cigarron; Brusca.

10b. Senna oxyphylla (Kunth) var. hartwegii (Bentham) Irwin & Barneby, stat.
nov. C. hartwegii Bentham, Pl. Hartw. 117. 1843 (‘“‘Hartwegi’’).—
“‘[Hartweg] 652 . . . Prope Guayaquil.”’—Holotypus, collected in fl in
IV, K (hb. Benth.)! = NY Neg. 1559.—Chamaefistula hartwegii (Ben-
tham) Killip ex Little, Caribbean Forester 9(3): 243. 1948.

Hornotinous branchlets densely and foliage more thinly pilosulous with spread-
ing hairs 0.2-0.4 mm; petioles 2.5-5.5 cm; long petals 10-16 mm; otherwise as
given in key to varieties.—Collections: 17.

Forest margins and thickets successor to forest-clearing, 10-700 m, locally
plentiful on the coastal plain and first foothills of the Andes around the Gulf of
Guayaquil in Los Rios, Guayas and El Oro, and Bahia de Caraquez in Manabi,
Ecuador.—Fl. IV-VIII.

11. Senna fruticosa (Miller) Irwin & Barneby, comb. nov. Cassia fruticosa Miller,
Gard. Dict. ed. 8, Cassia no. 10. 1768.—‘*Cassia fruticosa tetraphylla,
siliquis erectis. Houst[on] Mss.,”’ the data amplified by Martyn in
Miller, Gard. Dict. ed. 9, 1: Cassia no. 39. 1797.—*‘Native of L.a Vera
Cruz . .. received ... from Dr. Houston.”—Holotypus, ticketed
‘Cassia tetraphylla . . . foliolis bijugatis ovato-lanceolatis etc.,” BM
(hb. Mill.)! = NY Neg. 57 = BH Neg. 5167.—Chamaefistula fruti-
cosa (Miller) Pittier, Bol. Ministerio de R. R. E. E. 1-3: 122. 1928.—
Incorrectly equated by Bentham, 1871, p. 521, with C. bacillaris
Linn. f.

Cassia densiflora Martens & Galeotti, Bull. Acad. Brux. 10(9): 304 (=Enum. Syn. Pl. Phanero-
gam. Mex. 9(1): 3. 1843.—"*Coll. H. Galeotti No. 3183 . . . sur les rochers granitiques, prés
de I'Océan Pacifique (€tat d’Oaxaca) . . . Octobre.”’—Holotypus, BR! = BH Neg. 2498;
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isotypi, G, NY (fragm e G, misit Hochreutiner anno 1924 + tracing)!—Chamaefistula den-
siflora (Martens & Galeotti) Britton & Rose, N. Amer. FI. 23(4): 235. 1930..

Cassia axillaris Sessé & Mocino, Fl. Mex. 110. 1893.—‘‘Habitat in haereditate Ahueiuyo
[?=Ahuijuyo, Colima)].”’—Lectoholotypus, labeled ‘Cassia exocea’ [nom. nud.], MA (hb.
S. & M. 1169)! = F Neg. 44242. _

Cassia berlandieri Bentham, Trans. Linn. Soc. London 27: 520. 1871.—‘Mexico near Mirador,
Liebmann; near Tampico, Berlandier, n. 2294.”’—Lectoholotypus, Berlandier 2294, 1abelled
‘de Tula & Tampico, Santa Barbara, Décembre 1830,” K (hb. Benth.)! = NY Neg. /413,
isotypi, G, GH, US! paratypus, labelled ‘‘Inter Boca del Potrero et Tolame,”” Liebmann 35,
F (det. Benth.)—Chamaefistula berlandieri (Bentham) Britton & Rose, N. Amer. Fl. 23(4):
234. 1930.

Chamaefistula ignota Britton & Rose, N. Amer. Fl. 23(4): 233. 1930.—**Acapulco, Guerrero, E.
Palmer 461.—Holotypus, collected during winter season 1894-5, NY! = NY Neg. 9384;
isotypi, F, K, MO, MS (2 sheets)!

Chamaefistula sinaloana Britton & Rose, N. Amer. Fl. 23(4): 234. 1930.—“‘Estero de Escuinapa,
Sinaloa, 1926, J. G. Ortega 6172.”—Holotypus, NY! = NY Neg. 9383.

Weak shrubs and slender treelets incipiently sarmentose when crowded, 2-6
m, with terete pliant often semi-pendulous and (distally) * abruptly flexuous
branchlets, the young annotinous growth and inflorescence pilosulous with
spreading, incurved-incumbent or rarely subappressed hairs up to 0.2-0.6(-0.8)
mm, the foliage bicolored, the submembranous Ifts dull-olivaceous and thinly
pubescent or glabrate above, paler and densely pubescent beneath, the inflores-
cence of solitary racemes at first or permanently leafy-bracteate, but the distal
lvs often abruptly reduced or rudimentary and the inflorescence becoming thyr-
soid and exserted.

Stipules caducous (little known) erect linear or linear-setiform 4-13 x 0.3-0.8
mm, absent from many mature flowering and from all fruiting specimens.

Lvs below (and often through) the inflorescence 10-24 c¢m; petiole incuding the
wrinkled, often twisted pulvinus (1.5-)2—4.7(-6) cm, at middle (0.8-)1-1.8 mm
diam, the shallow ventral groove enclosed by stout blunt ribs and + dilated
upward to the petiolar gland; rachis (0.8-)1.2—4(—4.5) cm, usually a little shorter,
rarely longer than petiole; gland 1 between the proximal pair of Ifts, sessile or
shortly stipitate, in profile including stipe 1.5-4 mm long, the body ovoid to
slenderly lance-ovoid obtuse or seldom acute 0.5-1.2 mm diam glabrous; pulvi-
nules (1.5-)2—4 mm; distal pair of Ifts obliquely ovate, lance-elliptic, rarely ellip-
tic-obovate, either obtuse, deltately acute, or shortly (either acutely or obtusely)
acuminate (6.5-)7.5-14 X (2.2-)3-6(-7) cm, 2-3(-3.2) times as long as wide, at
base rounded (subcordate) to broadly cuneate on proximal side and cuneate on
distal one, the margin (adult) plane, the gently incurved midrib with (7-)8-12
pairs of major camptodrome (and sometimes few intercalary) secondary veins
slenderly prominulous on both faces but more sharply elevated beneath, the fine
tertiary and reticulate venulation likewise subequally prominulous on both faces
but sometimes more intricate above than beneath; proximal pair of Ifts similar
but ¥5-1% as long, proportionately broader.

Racemes densely (4-)8-35-fld, the short axis together with peduncle (1.5-)2.5-8
cm; bracts narrowly lanceolate or subulate 2—4.5 mm, deciduous before or shortly
after anthesis; pedicels at and after anthesis (12-)16-36 mm; young buds subglo-
bose, strigulose-pilosulous, opening long before true anthesis; sepals broadly ob-
ovate to oblong-obovate, little graduated, the inner becoming 5.5-9 mm, all thinly
herbaceous greenish or yellowish often red-tinged or -flecked, in age becoming
rather prominently 3-6-nerved. sometimes persisting after fall of petals; petals
(of Bacillares) yellow, pubescent on both faces but more densely so without, the
longest (7.5-)8.5-14 mm; functional stamens 7, the filaments glabrous or puber-
ulent, those of 4 median stamens clavately dilated distally 1.6-2.2 mm, those of
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3 abaxial ones filiform 2-4 mm; the anthers glabrous or almost so, of 4 median
stamens slightly incurved 4-6 mm, with 2-porose beak 0.2-0.6 mm, of 3 abaxial
ones more strongly incurved 4.8-6 mm, with porrect 1-porose beak 0.6—-1.3(-1.5)
mm; ovary densely pilosulous; style scarcely dilated, 0.45-0.7 mm diam just
below the incurved stigma, the stigmatic orifice 0.2-0.35 mm; ovules 78—102.

Pod pendulous stipitate, the stout stipe 2-5.5 mm, the subterete straight or
slightly incurved body 10-19(-24) X 1-1.8 cm, evenly cylindroid when perfect
but often strangulated where ovules fail to develop, the sutures *+1.5-2 mm wide
without any marked thickening of adjacent valves, these green glabrate becoming
stiffly papery and brittle, lustrously mahogany- or chestnut brown, faintly or
obsoletely transverse-venulose, tardily dehiscent along ventral suture; seeds
turned broadside to the septa and embedded in foetid black pulp, 2-seriate, com-
pressed-ovoid or -oblong-ovoid, 5.1-6 X 3.4—4.5 mm, the testa lustrous casta-
neous or atrocastaneous, bearing on each face a well-defined oblong or elliptic
areole 2.7-4 X 1.5-2.3 mm.—Collections: 88.

Moist lowland forest, wooded creek-banks, thickets in disturbed forest, in w.
Mexico sometimes in thorn-forest, mostly below 700 m but ascending into the
oak-belt up to 1430 m in the valley of Rio Santiago in Nayarit and adjacent Jalisco,
to 800 m in Chiapas and 1100 m in Honduras, scattered on the coastal plains and
around the foothills of the Mexican Plateau and Balsas Depression in e., s.-centr.
and w. Mexico from Jalisco to Chiapas, s.-e. San Luis Potosi and Veracruz, on
the Pacific slope discontinuously n. to +=25° in Sinaloa (Cerro Colorado, near the
Durango line) and on the Atlantic slope to +20° in Veracruz, thence rarely s.
through Guatemala (Santa Rosa) to Honduras (Comayagua, El Paraiso, Mora-
zan).—F1. IV, V-)VII-XII(-II).

In lowland southern Mexico and interruptedly southward into Honduras S.
fruticosa, either alone or accompanied by §. papillosa, takes the place of S.
bacillaris, which occurs only as a cultivated plant in this tract of country. It has
long been confused with or lost sight of within S. bacillaris, but is perfectly
distinct in its revolute, almost always dorsally pilosulous leaflets, small flowers,
fewer (78-102, not 122-266) ovules and glossy pod without differentiated borders
to the sutures. Bentham possessed too little material of correlated flowers and
fruits of this group to illustrate their ranges of dispersal and phenetic variation.
As here defined S. fruticosa is equivalent to Bentham’s Cassiae berlandieri and
densiflora combined, these corresponding with individually obtuse or subacute
leaflets. Bentham (1871, p. 522) discussed the history of C. fruticosa in some
detail. He considered it to be a taxonomic synonym of C. bacillaris, but in order
to do so he was obliged to suppose that the figure of the pod in Reliquiae Hous-
tonianae (t. 17) had been distorted by the artist to fit the page. This drawing,
though somewhat crude, is to the contrary a very fair representation of the cigar-
shaped pod collected by Houston, the pod that Bentham was describing simul-
taneously as that of Cassia berlandieri.

The synonyms Chamaefistula sinaloana and C. ignota were based on speci-
mens at different stages of maturity which happen to differ slightly in pubescence
and form of petiolar gland, variations which can readily be accepted as falling in
the normal range for the species.

For differential characters of S. papillosa see discussion of the species (no. 13)
next but one following.

12. Senna affinis (Bentham) Irwin & Barneby, comb. nov. Cassia affinis Bentham
in Martius, Fl. Bras. 15(2): 98. 1870.—*". . . in provincia Rio de Ja-
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neiro, ut videtur frequens, a collectoribus perpluribus lecta, e. gr a
Schuch de Capanema, Peckolt, Glaziou 1033., Luschnath . . .; in pro-
vincia Minas Geraés: Langsdorff, Sello, Claussen, Ackermann, Warm-
ing . . .”” Lectoholotypus, Peckolt 221, collected I11.1859 (fl), BR (hb.
Mart., with dissections by R. L. Steyaert)! paratypi, Schuch s.n., BR,
M! Glaziou 1033, BR! Langsdorff s.n., BR! Sello s.n., K (labelled ‘C.
puberulae affinis’)! = IPA Neg. 896 = NY Neg. 1441; F (fragm ex B)!
Claussen s.n., K! Warming 212, F!

Cassia sepium Martius ex Bentham in Martius, Fl. Bras. 15(2): 99. 1870, in obs., nom. nud.—
. e sepibus ad S. Jodo del Rey et Camapuam, prov. Minas Geraés, a cl. Martio lecta
.. .”—Spm. authent., Martius s.n., dated Apr. 1818, M! = F Neg. 6257.
Cassia affinis sensu Bentham, 1871, p. 520.

Weak shrubs and treelets at anthesis 1-4 m, in habit, stature, foliage and form
of inflorescence essentially similar to remotely allopatric C. fruticosa but differing
in minor details of the androecium and definitively in the pod and seeds, the
young branchlets either sharply or obscurely 4-angular and like the foliage and
axes of inflorescence variably strigulose-pilosulous with forwardly incumbent,
less often straight subappressed or flexuously erect hairs up to 0.15-0.3(-0.5)
mm, the foliage bicolored, the membranous Ifts above dull or sublustrously oli-
vaceous and minutely puberulent or rarely glabrous, beneath paler and always
densely pubescent, the solitary racemes commonly all subtended by ample lvs
but some, at least in late anthesis, often forming a shortly exserted leafless pan-
icle, the primary axis in age flexuous or abruptly zigzag.

Stipules caducous (little known), linear-setiform or very narrowly linear-oblan-
ceolate straight or incurved +5-8 X 0.25-0.6 mm, absent from many flowering
and all fruiting spms.

Lvs (disregarding obviously reduced distal ones) 11-34 cm; petiole including
pulvinus (2.5-)3-8.5 cm, at middle 1.2-2.8 mm diam, prominently 5-ribbed, the
shallow open ventral groove dilated toward the petiolar gland; rachis 1.5-5 cm,
a little shorter than petiole; gland 1 sessile or less often shortly stipitate between
proximal pair of Ifts, including stipe 1.5-3.5 mm tall, the body varying from
plumply ovoid or ovoid-pyramidal to narrowly fusiform (0.6-)0.8-2.5 mm diam
glabrous; pulvinules (2-)2.5—4.5(-5) mm; distal pair of Ifts obliquely ovate- or
obovate-elliptic, usually shortly acuminate but either obtusely or acutely so,
(8-)10-21 X 4-9 cm, (1.6-)1.8-2.5 times as long as wide, the base, venation and
reticulation as in C. fruticosa, but the reticulation of dorsal face quite variable,
the ultimate areoles sharply defined on dorsal face +0.2-1 mm diam.

Racemes (4-)8-25-fld, the axis including peduncle becoming 1.5-10 cm; bracts
early dry deciduous at or before anthesis ovate, narrowly triangular or lanceolate
(1-)1.5-3.5 mm; pedicels at and after full anthesis (13-)16-30(-35) mm; young
buds globose, glabrous above very base or thinly pilosulous overall; sepals vari-
able in outline and in relative size, the outer sometimes almost as long as inner,
sometimes only half as long, all oblong or obovate, concave, always obtuse, the
longest inner one 5.5-10.5 mm, at first submembranous and faintly or obsoletely
venulose, yellowish-green or red-tinged, becoming dry and rather prominently
3-6 nerved, petals of ser. Bacillares, the longest one 12-20 mm; functional sta-
mens 7, the filaments glabrous or puberulent, all filiform (not thickened distally),
those of 4 median ones 1.4-2.6 mm, those of 3 abaxial ones 2.5-4(=5.5) mm;
anthers glabrous or almost so, those of 4 median stamens slightly incurved
(4.3-)4.6-7.5(-8) mm, with divaricate 2-porose beak 0.3-0.55 mm, those of 3
abaxial ones (4-)5.5-10.5(-12) mm, with more strongly incurved body contracted
into a porrect, also 2-porose beak 0.8-1.6 mm; ovary densely strigulose; style
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little dilated upward, 0.55-0.95 mm diam just below incurved stigma, the ciliolate
cavity 0.5-0.8 mm diam; ovules 188-212.

Pod pendulous, stipitate, the stipe 4-6 mm, the cylindric, straight or decurved
body 14-24 X 0.7-0.9(-1) cm, the sutures +=1.5 mm wide, without thickened bor-
der, the valves almost imperceptibly strangulated at the transverse septa between
seeds; seeds 2-seriate, turned broadside to septa, plumply narrowly obovoid-
ellipsoid 4-5.1 X 2-2.4 mm, the testa lustrously atropurpureous, smooth or shal-
lowly pitted, exareolate.—Collections: 69.

Virgin and disturbed or second-growth woodland, 5-850 m, scattered along the
coastal plain and Atlantic slope of s.-e. Brazil from e.-centr. Bahia to w. Rio de
Janeiro (lat. 14-23°S), sparingly inland to the headwaters of Rio Doce and upper
Sao Francisco valley (Felixlandia; Sa. do Cabral) in s.-e. and centr. Minas Ge-
rais.—Fl. (I9DII-1IV.

Within its relatively restricted range of dispersal S. affinis is the one member
of ser. Bacillares in which a single petiolar gland coincides with small flowers
(petals mostly 12—18, rarely 20 mm), obtuse sepals, and moderately dimorphic
stamens. In the coastal forest of Bahia its range overlaps that of similarly small-
flowered S. quinquangulata, readily distinguished at all stages of growth by the
gland between the distal pair of leaflets and at anthesis by the greatly dilated
style; and also that of the very rare and poorly known S. acutisepala which
appears to differ decisively in its subsymmetrical leaflets and pointed flower-buds.
In general appearance S. affinis most closely resembles the primarily Mexican
S. fruticosa, but differs in the terete filaments of the four median stamens, the
uniporose beak of the abaxial anthers, the much more numerous (over 180, not
78-102) ovules, the narrower pod (7-10, not 10-18 mm diam), and the somewhat
shorter, much narrower exareolate seeds. The sometimes deceptively similar S.
bacillaris, thought by Bentham to occur in Rio de Janeiro but to be expected
there only in gardens, has plane-margined leaflets, prevailingly longer petals (2-3,
not 1.2-2 cm), and differentiated margins to the pod’s valves, while the androe-
cium and areolate seeds more closely resemble those of S. fruticosa.

As defined herein S. affinis is quite variable in details of vesture, reticulation
of leaflets, shape and size of sepals, and degree to which the upper leaves that
subtend the always solitary racemes are reduced in size or ultimately suppressed;
in fact hardly two populations seem exactly simlar in all these features. In forest
understorey the leaflets tend to be relatively large, thin-textured and more laxly
reticulate than in more exposed or sunny sites; Sellow’s collection, provisionally
describd by Vogel (1837, p. 15) as “‘C. puberulae affinis’’ and cited by Bentham
in the protologue, is of this nature. The calyx varies independently in relative
proportions and in outline of the sepals, of which the outer may be nearly as long
or only half as long as the innermost and either oblong-oblanceolate or obovate.
A remarkable variant (Irwin et al. 27187) from an outlying station on Sa. do
Cabral in the Sao Francisco valley of central Minas Gerais has relatively enor-
mous and heteromorphic stamens, the anthers of the long abaxial ones reaching
a length of 8.5-10.5 (as opposed to a usual range of 5-8) mm. Another variant
(B. Gates s.n. from Sta. Maria Magdalena in e. Rio de Janeiro, NY) is notable
for its relatively narrow, lance-ovate leaflets, narrow sepals, and small, excep-
tionally slender anthers. The corresponding pods are still lacking.

13. Senna papillosa (Britton & Rose) Irwin & Barneby, comb. nov. Chamaefis-
tula papillosa Britton & Rose, N. Amer. Fl. 23(4): 237. 1930.—Typus
infra sub var. papillosa indicatur.



126 MEMOIRS OF THE NEW YORK BOTANICAL GARDEN [voL. 35

Weak shrubs and trees, sarmentose and vinelike when crowded, flowering often
when only 1.5-3 m but when adult potentially attaining a stature of 9(-10) m and
trunk diam of 1.5 dm, strigulose-pilosulous with fine straight and.appresse.d or
forwardly incumbent, less often with erect-incurved, whitish or (distally) faintly
lutescent hairs up to 0.1-0.35 mm, the hornotinous branchlets terete striate or
bluntly angled by ribs descending from the stipules, the foliage bicolored, the
thinly chartaceous Ifts dull or sublustrous olivaceous above, paler beneath, the
faces equally pubescent or the upper (or both) only thinly so along principal
nerves, the solitary, less often geminate racemes all or partly leafy-bracteate or
sometimes all exserted from foliage, the primary axis of the commonly pendulous,
narrowly thyrsiform inflorescence at first or in age abruptly flexuous or zigzag.

Stipules caducous, mostly falling before maturity of associated If, linear-oblan-
ceolate acute 4.5-14 X 0.6-2 mm.

Lvs below (and often through part or all of) the inflorescence 13-27(-32) cm,
petiole including pulvinus (1.2-)1.6—4.5(=5) cm, at middle (1-)1.2-2.4(-3) mm
diam, the open shallow ventral groove widened upward toward the gland; rachis
1.5-4.5(-5) cm, varying from little longer to little shorter than petiole; gland |
sessile or subsessile between proximal pair of Ifts, in profile 1.5-5(-6) mm tall,
the glabrous body varying from stoutly ovoid to lance-ellipsoid, obtuse or acute,
0.5-2.6 mm diam; pulvinules (2.5-)3-7 mm; distal pair of Ifts very obliquely el-
liptic, obovate- or ovate-elliptic acuminate (8.5-)10-23 X (3.2-)3.6-9.5 cm,
2-3(-3.8) times as long as wide, at base broadly cuneate to rounded on proximal
and cuneate on distal side, the margin (adult) plane or almost so, the strongly
displaced, forwardly incurved midrib with +(7-)8-13 pairs of major camptodrome
and usually several intercalary secondary veins together with connecting tertiary
and subsequent reticular venulation finely prominulous above and equally or more
sharply so beneath, but the ultimate well-defined mesh variable, the smallest
areoles either much > or <1 mm diam.

Racemes densely (4-)7-30(-50)-fld, the axis including the short, sometimes
subobsolete peduncle becoming (1-)1.5-9(-14) cm; bracts very early dry ca-
ducous, ovate or lanceolate 1.2-3 mm; pedicels mostly 2-4.2, less comonly only
1.2-2 c¢m; young fl-buds globose, strigulose; sepals either firm throughout or
(when broad) firm with membranou$ margins, only a little graduated in length,
varying from broadly obovate very obtuse to obovate and deltately subacute or
elliptic-oblong-oblanceolate and obtuse, the longest 3—10 mm, all at anthesis ob-
scurely venose but in age becoming more prominently 3-6-veined from base;
petals (of ser. Bacillares) puberulent dorsally or on both faces, varying in outline
from oblong-oblanceolate to broadly obovate, the longest (of fully expanded fls)
7.5-23 mm; functional stamens 7, the filaments puberulent, of 4 median stamens
filiform or slightly thickened upward 1.4-3.8 mm, of 3 abaxial ones (1.5-)2-5 mm,
the anthers puberulent in the grooves, of 4 median stamens gently curved
4-7(=7.5) mm with divaricate 2-porose beak 0.4-0.7 mm, of 3 abaxial ones lu-
nately incurved 3.6-5.5(-6) mm with porrect beak (0.9-)1-2 mm, its orifice
I-porose or divided by a filiform septum; ovary densely strigulose or pilosulous
with either whitish or lutescent hairs; style little inflated until after fertilization,
at anthesis 0.6-1 mm diam just below the stigmatic orifice, this 0.4—0.7 mm diam;
ovules 140-220(-256).

Pod pendulous stipitate, the stipe 5-20 mm, the straight or gently decurved
body terete or obscurely compressed-quadrangular (1.5-)2-4(—4.7) dm long,
7-10(~11) mm diam, contracted into a persistent (but fragile, often broken) stylar
beak 5-17 mm, the sutures not or scarcely differentiated externally, the valves
dull green ripening brown or reddish-brown, very densely coarsely granular-papil
late overall, finally dehiscent through ventral suture and explanate to expose the
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biseriate seeds embedded, broadside to the septa, in thin slimy foetid pulp; seeds
ellipsoid or subreniform-ellipsoid 3.5-5.7 x 2-3 mm, the atrocastaneous lustrous
testa smooth or remotely pitted, exareolate.

The species described above as S. papillosa is the same for which Bentham
(1871) provisionally but mistakenly took up the name Cassia inaequilatera Balbis,
a species safely and certainly distinguished from all forms of S. fruticosa, S.
bacillaris, S. oxyphylla and S. dariensis by the long narrow pipelike, ultimately
dehiscent pod coarsely granular-papillate overall and at the same time lacking
externally differentiated sutures. In kindred species with terete pod the valves,
except where venulose or remotely resinous-verruculose, are perfectly smooth
and at maturity often glossy, and the sutures form conspicuous bands down the
length of the dorsal and ventral faces, bands emphasized in S. bacillaris and §S.
oxyphylla by thickened borders. The pod of S. fruticosa, which lacks such bor-
ders, is terete like that of S. papillosa but at once much shorter and broader,
while that of S. dariensis, though equally long, is at once narrower and strongly
compressed laterally, with coarse salient sutures and seeds marshalled into a
single row. The seeds of S. papillosa differ from those of §. fruticosa and S.
bacillaris in their ellipsoid form and lack of areole, but except for the generally
narrower outline are scarcely different from those of S. oxyphylla.

While instantly recognized in the fruiting stage, S. papillosa at anthesis cannot,
as Bentham realized, be readily distinguished from true S. bacillaris or, we must
add, from all forms of S. oxyphylla, S. fruticosa and S. dariensis, with each of
which it shares part of its range. The problem is aggravated by the fact that the
inflorescence, which may be either leafy-bracteate throughout or leafless and
exserted, and the individual flower, which varies considerably in length and am-
plitude and lacks any distinctive feature in the androecium, both tend to resemble
in form those of the immediately sympatric relative: in Veracruz and Oaxaca S.
fruticosa; in middle Central America S. bacillaris and S. dariensis; in northern
South America S. oxyphylla. In practice we have identified as S. papillosa those
Mexican flowering specimens which appear to differ from sympatric S. fruticosa
by appressed leaf-pubescence and sharply short-acuminate leaflets together with
at least 140 (not +80-100) ovules; and those large-flowered Central American
ones with proximal leaflets not very highly asymmetric and sepals relatively firm
and narrow as compared with S. bacillaris. But recognizing the likelihood of error
we have taken care to formulate the statement of range on evidence of fruiting
specimens alone. These establish for S. papillosa a certain northern limit at Mi-
santla on the Gulf slope in Mexico near 20°N and a southern one on Sa. de Maca-
rena in trans-Andine Colombia at 3°N. The apparent absence of S. papillosa from
east-central Panama may be explained, perhaps, by a fortuitous lack of fruiting
material from the area.

At its southern limit S. papillosa is represented by a series of populations
notable for many geminate racemes in the inflorescence, a tiny calyx, and ex-
ceptionally short-pedicelled small flowers. This, already described as Chamae-
fistula angusta, deserves varietal status. The four Brittonian chamaefistulas listed
in the synonymy of var. papillosa were described without any diagnostic prog-
nosis of substance and can be dismissed without further ceremony.

Key to the Varieties of S. papillosa

1. Fls relatively ample, the longer (inner) sepals up to 5.5-10 mm, the longest petal (of truly
expanded fls) 12-23 mm; racemes usually solitary at each node of the inflorescence; range
of the species n.-ward from Venezuela and middle Magdalena valley in Colombia.
13a. var. papillosa (p. 128).
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1. Fls very small, the longer sepals 3—4.5 mm, the longest petal 7.5-10 mm; many racemes
geminate; e. slope of Colombian Andes in Intendencia Meta. 13b. var. angusta (p. 128),

13a. Senna papillosa (Britton & Rose) Irwin & Barneby var. papillosa. Chamae-
fistula papillosa Britton & Rose, 1930, l.c., sens. str.—"‘Type from
near Santo Domingo, Oaxaca, altitude 300 meters, June 12, 1895, E.
W. Nelson 2667.”’—Holotypus, US! clastotypus (fragm) + photo,
NY!—Cassia papillosa (Britton & Rose) Standley, Tropical Woods
34: 40. 1933.

Chamaefistula rowleeana Britton & Rose, N. Amer. Fl. 23(4): 234. 1930.—'*Banameto [=Bana-
nito, prov. Limén], Costa Rica, May 1918, W. W. Rowlee & H. E. Rowleg 285.”—Holo-
typus, NY! isotypus, US!—Cassia rowleeana (Britton & Rose) Standley, Field Mus., Bot.
18 (F1. Costa Rica pt. 2): 517 (‘‘Rowleana’’). 1937.

Chamaefistula nicaraguensis Britton ex Britton & Rose, N. Amer. Fl. 23(4): 236. 1930.—**Nic-
aragua, Aug. 24, 1928, F. C. Englesing 294.”’—Holotypus, NY! isotypus, K!—Non Cassia
nicaraguensis Bentham, 1871.

Chamaefistula fluviatilis Britton & Killip, Ann. N.Y. Acad. Sci. 35: 172. 1936.—*‘. . . vicinity
of Puerto Wilches, Santander, Colombia, 100 m. altitude, November 28, 1926, Killip & Smith
14782 . . .”’—Holotypus, NY! isotypus, US!

Chamaefistula curranii Rose ex Britton & Killip, Ann. N.Y. Acad. Sci. 35: 174. 1936.—**Vicinity
of Estrella, Cano Papayal, Lands of Loba, Bolivar, Colombia, April-May, 1916, H. M.
Curran 348.”—Holotypus, US! clastotypus + photo, NY!

Relatively large-fld (as given in key); pedicels of most fertile fls =24 cm.—
Collections: 147.

Openings and margins of primary and second-growth forest, especially along
streams but sometimes in the understorey, persisting in brush or thickets after
destruction of original woodlands and becoming weedy in hedges, ascending from
coastal lowlands up to 950 m in Mexico, 1500 m in Costa Rica and Panama, 1300
m in Colombia and Venezuela, in Central America entering the oak-forest, inter-
ruptedly widespread, especially along the Gulf-Caribbean slope from s.-e. Mexico
(Veracruz, Tabasco, Oaxaca, Chiapas) and Belize to w. Panama (e. to Veraguas),
reaching the Pacific lowlands only in Oaxaca; apparently absent from centr. and
e. Panama but reappearing in n. Colombia (lower Magdalena valley in Bolivar,
Magdalena and Santander) and w. Venezuela (Maracaibo basin in Zulia, Cordi-
llera Costanera in Aragua and Cordillera de Mérida in Barinas, Mérida and Tach-
ira).—Fl. mostly (IV-)VI-XII, but perhaps intermittently through the year.—
Cachimbillo (Mexico); tres lomos (Oaxaca).

13b. Senna papillosa (Britton & Rose) Standley var. angusta (Britton & Killip)
Irwin & Barneby, stat. nov. Chamaefistula angusta Britton & Killip,
Ann. N.Y. Acad. Sci. 35: 173, 1936.—*‘Thickets near Rio Guatiquia,
Villavicencio, Meta, Colombia, 500 m. altitude, Sept. 1, 2, 1917, Pen-
nell 1585 . . .’—Holotypus, NY! clastotypus (fragm), US!

Small-fld (as given in key); pedicels 12-20 mm.—Collections: 12.

Margins of primary and second-growth forest, persisting in thickets of pastured
grassland and in hedges, 225-600 m, locally common on the headwaters of Rios
Meta and Guaviare from near Villavicencio s. to Sa. de Macarena in Intendencia
Meta, Colombia.—FIl. VI-IX.—Cambombulo.

14. Senna dariensis (Britton & Rose) Irwin & Barneby, comb. nov. Chamaefis-
tula dariensis Britton & Rose, N. Amer. Fl. 23(4): 238. 1930.—Typus
infra sub var. dariensi indicatur.
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Trees or treelets sometimes flowering precociously as shrubs, when adult 6-18
m with smooth gray trunk up to 1 dm diam, variably pubescent with spreading
or appressed hairs up to 0.1-0.3 mm or subglabrous, the pliant, plagiotropic or
pendulous hornotinous branchlets canaliculate between prominent obtuse ribs,
the foliage strongly bicolored, the Ifts submembranous, above olivaceous scarcely
or not lustrous, glabrous or remotely puberulent, beneath pallid or glaucous,
pilosulous strigulose or glabrous, always prominently venulose, the paniculate
inflorescence either leafless and terminal or axillary and included in foliage, its
axes always pilosulous.

Stipules early caducous (scarcely known), linear-setiform +4-7 mm.

Lvs (9-)12-35 cm; petiole including moderately dilated, usually discolored pul-
vinus 0.6-5.5 cm, at middle 1-2.8 mm diam, bluntly 3-ribbed dorsally and later-
ally, shallowly sulcate ventrally, the sulcus expanded upward toward the gland;
rachis 2-5.5(-6.5) cm, except sometimes in var. hypoglauca longer than petiole;
gland 1 sessile or almost so between first pair of Ifts, plumply ovoid or ovoid-
ellipsoid 2.2—4.5(-5) x 1.2-2.3 mm glabrous; distal pair of Ifts ovate- or subrhom-
bic-elliptic short-acuminate (6.5-)8-27 x (3.5-)4-11 cm, 1.8-3 times as long as
wide, at base either asymmetrically cuneate or on proximal side rounded to sub-
cordate, the margin revolute, the straight or gently incurved, centric or moder-
ately displaced midrib with (7-)8-12(~13) pairs of major camptodrome (and often
few intercalary) secondary veins either impressed-depressed or faintly raised
above, always highly and sharply prominulous beneath, the tertiary and reticular
venulation either prominulous or impressed above, always sharply defined and
often pallid beneath; proximal pair of Ifts broadly subsymmetrically ovate- or
rhombic-ovate-acuminate, +0.4-0.7 times as long as the distal pair.

Racemes solitary or sometimes (by reduction of a branchlet of the panicle) 2—4
together, densely (6-)10-25-fld, the axis including short, sometimes subobsolete
peduncle (1-)1.5-10(-13) cm; bracts early dry caducous ovate-deltate or lanceo-
late 0.8-2.4 mm; pedicels of fertile fls (2-)2.4—4.5 cm; young fl-buds subglobose,
either gray-pilosulous or glabrous, opening long before maturity of fl; sepals little
graduated, firm or submembranous in texture, oblong-obovate or ovate-oblong
obtuse concave, the longest 4.5-9.5 mm; petals pale yellow, puberulent on both
faces, the longest (12-)14-25 mm; functional stamens 7, the filaments puberulent,
filiform or almost so, of 4 median stamens 1.6-2.5 mm, of 3 abaxial ones a little
or no longer, 1.5-3.5(—4) mm; anthers glabrous or variably pubescent, of 4 median
stamens slightly incurved 5-8 mm with very short divaricate 2-porose beak
0.3-0.6 mm, of 3 abaxial ones similar or further incurved, 4-6 mm with porrect
beak (0.5-)0.7-1.4 mm, the pores separated by a slender septum; ovary densely
white-pilosulous-strigulose, the incurved head moderately dilated, 0.8-1.6 mm
diam, the stigmatic cavity 0.7-1.2 mm diam; ovules 118-138.

Pod pendulous, stoutly short-stipitate, flexuously linear in outline, +=2.5-3 dm
long, 4.5-12 mm diam, either strongly compressed laterally and ribbon-like or
compressed-quadrangular, dorsoventrally flat-edged by the wide sutures, the thin
green valves closely moulded over the 1- or irregularly 2-seriate seeds becoming
indistinctly venulose and glabrate, apparently indehiscent, the seeds turned
broadside to the valves, released probably by rotting or (if dry) by irregular
transverse fracture of the valves; seeds subsymmetrically ellipsoid or oblong-
ellipsoid 4-6.2 x 1.8-2.8, the testa (scarcely known fully mature) blackish smooth
lustrous.

A species inconveniently difficult to separate, in absence of pods at least half-
mature, from sympatric kindred Bacillares with one gland on the leaf-stalk, but
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because of the usually large and not very markedly asymmetric, marginally rev-
olute leaflets most likely confused with S. papillosa. In fact we have _found no
reliable floral or vegetative character that will identify these two species at an-
thesis. So far as known from fruiting vouchers S. dariensis 18 actually n,owhere
sympatric with S. papillosa, but occupies that discontinuity n the lat(er S range
that extends from central Panama east to northwesternmost Colgmbla and ex-
tends thence, the only species of its sort, south along the Atlantic lowlands.to
Esmeraldas, Ecuador. This pattern of dispersal, still no doubt liable to modifi-
cation or extension as exploration of northern Colombia develops, suggests vi-
cariant subspecific differentiation of one primary specific type; but the ripe fruits
of S. papillosa and S. dariensis are so different at maturity, the first cylindric,
densely papillate and dehiscent along the ventral suture, the second compressed,
smooth and indehiscent except by rotting or irregular fracture between seeds,
that we cannot seriously entertain the view that only one major species is present.
Schery (1951) seems to have overlooked or underestimated the carpological char-
acters, subordinating Chamaefistula dariensis to Cassia oxyphylla and Ch. ga-
tunensis to C. fruticosa (=our S. bacillaris), an arrangement prompted by undue
emphasis on orientation of the pubescence.

Variation within S. dariensis is clearly correlated with dispersal and involves
vesture, length of petiole, size of perianth-parts and (simultaneously) width and
compression of the pod, this being at one extreme a very narrow, strongly com-
pressed ribbon-like legume containing one row of seeds (as that of S. georgica,
wholly different in the androecium), at the other a broader, compressed-qua-
drangular bean with seeds aligned in two interdigitating ranks. Except that var.
dariensis and var. gatunensis occur together in Darién (e.g. near El Real, cf.
Stern 447 and Duke 5093, both MO), the four varieties defined below are fully
allopatric.

Key to the Varieties of S. dariensis

1. Pod 4.5-6.5 mm diam; anthers glabrous or minutely strigulose in the grooves; Costa Rica,
Panama and n.-w. Colombia.
2. Sepals densely gray-puberulent overall, the longest 6-9.5 mm; Ifts densely pubescent
dorsally; n.-e. Costa Rica; lowland Panama, from Canal Zone e. into n.-w. Colombia.
3. Lower face of Ifts pilosulous with loosely spreading-incurved hairs up to 0.15-0.3
mm; petiole 0.6-1.6(-2.3) cm; sepals persistent under the forming pod.
14a. var. dariensis (p. 130).
3. Lower face of Ifts strigulose with forwardly appressed hairs 0.1-0.25 mm; petiole
1.5-4 cm; sepals promptly deciduous. 14b. var. gatunensis (p. 131).
2. Sepals glabrous, the longest 4.2-6 mm; lower face of Ifts, except for remotely puberulent
major veins, glabrous; cloud forest of Continental Divide in centr. Panama, 300-900 m.
14c. var. hypoglauca (p. 131).
1. Pod 8-12 mm diam; anthers (usually) hispidulous overall with hairs +0.2 mm; coastal low-
land forest of Ecuador and s.-w. Colombia. Petiole 2—4(-5) cm; Ifts densely strigulose be-
neath; sepals glabrous throughout or beyond middle, the longest 4-8 mm.
14d. var. smaragdina (p. 132).

14a. Senna dariensis (Britton & Rose) Irwin & Barneby var. dariensis. Chamae-
fistula dariensis Britton & Rose, 1930, l.c., sens. str.—*‘Forest around
Pinogana, southern Darién, Panama, April 1914, Pittier 6579.’—Holo-
typus, US! clastotypus (fragm), NY!—Cassia oxyphylla var. dariensis
(Britton & Rose) Schery, Ann. Missouri Bot. Gard. 38(1): [=FIl. Pan-
ama 5(3)]: 79. 1951.

Chamaefistula bolivarensis Britton & Rose ex Britton & Killip, Ann. N.Y. Acad. Sci. 35: 176.
1936.—*‘Tierra Alta, Rio Sind, Bolivar [properly Coérdoba], Colombia, March 7-10, 1918,
Pennell 4666 . . ."’—Holotypus, NY! = NY Neg. 496/; isotypus, US!
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Lf-rachis notably longer than short petiole; Ifts incipiently bullate on upper face
by depression of midrib and secondary, sometimes of all veins, beneath both
villosulous and pallid-glaucescent; sepals firm, densely gray-strigulose-pilosulous
dorsally, up to 6-9.5 mm, marcescent; petals up to 14-23 mm.—Collections: 18.

Humid forest, often along waterways, sometimes persisting in thickets after
forest-clearing, 10-530 m, local in e. Panama (Canal Zone e. through Darién) and
extreme n.-w. Colombia (n. Antioquia, adjacent Cordoba, and Chocd).—FI.
III-1V, VI-X, perhaps throughout the year.

14b. Senna dariensis (Britton & Rose) Irwin & Barneby var. gatunensis (Britton
& Rose) Irwin & Barneby, comb. nov. Chamaefistula gatunensis Brit-
ton ex Britton & Rose, N. Amer. Fl. 23(4): 234. 1930.—Type from
Gatun, November-December 1859, S. Hayes 548.”’—Holotypus, NY
(2 sheets)!—Cassia fruticosa var. gatunensis (Britton & Rose) Schery,
Ann. Missouri Bot. Gard. 38(1) [=FI. Panama 5(31)]: 81. 1951.

Lf-rachis as long or commonly somewhat longer than petiole; venation of upper
Ift-face either immersed or prominulous but not or scarcely depressed, the lower
face paler than the upper but not notably glaucescent; sepals of var. dariensis
except more promptly deciduous; long petals 15-25 mm.—Collections: 29.

Habitat of var. dariensis and sympatric with it in Canal Zone and (locally)
Darién, but apparently commonest on the Caribbean slope of the Divide in San
Blas, Panama, extending €. and s.-e. to Turbaco in Bolivar, Colombia and centr.
Chocé; one disjunct record from n.-e. Costa Rica (Heredia).—Fl. IV-XII, per-
haps throughout the year.

Very close to typical var. dariensis, indeed identical in the narrow pod, but
differing not only in vesture, as overemphasized by Schery (1951), but also in the
generally longer petioles, less impressed venation of the leaflets’ upper face, and
deciduous sepals. Where var. dariensis and var. gatunensis cohabit, as near
Gamboa on the Canal and on the Pacific slope in Darién, they are readily distin-
guished by these features and we have seen no doubtfully intermediate specimens.
Our one record from Choco (White & Warner 99, MO) is unusual in the pallor
of the dorsal leaf-venation and exceptionally short-beaked anthers; we lack the
pod, necessary to confirm the identity. The var. gatunensis was encountered first
by Humboldt and Bonpland, in ripe fruit in April, 1801, near Turbaco, Colombia,
but the specimens (Bonpland 1425, P) were either not seen or ignored by Kunth
when he was working up the Caesalpinioideae for Nova Genera & Species.

14c. Senna dariensis (Britton & Rose) Irwin & Barneby var. hypoglauca Irwin
& Barneby, var. nov., ab arcte affini var. gatunensi cum qua habitu
toto congruit foliolis inferne glabris insigniter glaucis, sepalis brevibus
(4-6.3, nec 6.5-9.5 mm) glaberrimis petalisque brevioribus (12-15, nec
15-25 mm) abstans.—PANAMA. Panama: Cerro Campana above Su-
Lin Motel, 16.IX.1971 (fl), Al Gentry 1843.—Holotypus, MO; clasto-
typus (fragm), NY.

Essentially as var. gatunensis except for dorsally glabrous, notably glaucous
foliage, small glabrous calyx and generally shorter petals; petioles 3.5-5 cm;
rachis 3—4.5 cm, either longer or shorter than petiole.—Collections: 6.

Cloud-forest, 350-900 m, scattered along and near the Continental Divide in
centr. Panama, from Santa Fe (Veraguas) to Cerro Pilon (Coclé) and Cerro Cam-
pana (w. Panama).—Fl. VIII-X.
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14d. Senna dariensis (Britton & Rose) var. smaragdina Irwin & Barneby, var.
nov., habitu, foliorum pube necnon floribus majusculis var. gatunensi
proxima sed sepalis plerumque parvis (maximo Interiorl 4—_6.3, raro
—8 mm) dorso toto vel saltem ultra medium glabris, antheris ubique
hispidulo-pilosulis, patria aliena et praecipue legumine (compresse
4-angulo) multo latiori 8-12 mm diam separanda.—ECUADOR. Esme-
raldas: along river banks near Borbén, 6.VIIL.1967 (fl, fr), Carlos Ja-
tiva & Carl Epling 2162.—Holotypus, MO (2 sheets); isotypi, NY, US.

Resembling var. gatunensis in pubescence, petiole-length, and relatively long
corolla, but the calyx usually smaller and externally glabrous from base or middle
upward; pod much broader than that of other vars. of C. dariensis, 8-12 mm
diam, the seeds biseriate.—Collections: 10.

Humid virgin forest, sometimes along streams, persisting in second-growth
woodland, below 650 m, coastal plain and first foothills of the Pacific coast of s.
Colombia (Narino) and adjacent Ecuador (Esmeraldas, Imbabura and Los
Rios).—Fl. III-IV, VII-VIII, perhaps through the year.

A clearly distinct senna, perhaps when better known specifically distinguishable
from S. dariensis by the pod alone, in foliage hardly different from var. gatu-
nensis, and resembling distantly allopatric var. hypoglauca (of which the pod is
still wanting) in the small glabrate calyx. The densely pubescent anthers furnish
a good differential character for flowering specimens. The variety was collected
first in 1841 at Tumaco by Hinds and Barclay. Their specimens, consisting of
foliage with one damaged pod of the preceding season, were among those cau-
tiously identified by Bentham as ‘‘C. bacillari affin.”’ Mistakenly referred (Little
6210) by Killip (in Little, Caribbean Forester 9(3): 243. 1948) to Cassia scandens
R. & P.

Our one specimen from Los Rios, Ecuador (Dodson 5472, US) differs from the
rest in the relatively large calyx (inner sepal to =8 mm) and glabrescent anthers.
Fruit is required to settle the identity of this population. An indifferent specimen
from Tumaco, Narino (Romero-Castaneda 2761, F) with a few broken immature
flowers detached from the lvs may belong here, but has glabrous anthers.

15. Senna smithiana (Britton & Killip) Irwin & Barneby, comb. nov. Chamae-
fistula smithiana Britton & Rose ex Britton & Killip, Ann. N.Y. Acad.
Sci. 35: 172. 1936.—*‘Santa Marta, Colombia. Type from five miles
east of Cienega, September 10, 1898, H. H. Smith 251, type (NY),
250.”’—Holotypus, NY! isotypi, F, MICH, US; paratypi (250, from
Bonda), BR, K, NY, USF!

Fruticose and ultimately arborescent, at anthesis 2—4(—?) m, with habit, stipules
and foliage of S. oxyphylla var. oxyphylla but never pilosulous, the plane-mar-
gined Ifts strigulose with appressed hairs 0.2-0.4 mm, sometimes glabrate above,
the primary axis of the terminal, shortly exserted panicle abruptly zigzag.

Stipules falcately linear-oblanceolate 0.8-2 mm wide.

Lvs 9-15 cm; petiole 15-35 mm, at middle 0.9-1.3 mm; rachis 14-23 mm, as
long or commonly a little shorter than petiole; gland between proximal pair of
Ifts sessile or substipitate, 2-3 X 0.7-1.4 mm glabrous; distal pair of Ifts obliquely
ovate- or ovate-elliptic-acuminate 6.5-9.5 x 2—4.5 cm, 2-3 times as long as wide,
the venation as in S. oxyphylla; proximal pair obliquely ovate-acuminate ¥2-%
as long, proportionately broader but not strongly cordate-dilated on proximal side
at base.

Pedicels 16-33 mm; buds globose glabrous or almost so; sepals membranous
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strongly graduated, the inner broadly ovate-orbicular 7-10 mm, the outermost
scarcely more than ¥ as long; petals variably heteromorphic, the longest 16-24
mm; androecium functionally 6- rarely 7-merous (one abaxial stamen commonly
lacking), the anthers as in S. oxyphylla, of 4 median stamens 5.5-8 mm with beak
0.5 mm, of 2 (or 3) abaxial ones 2-5 mm, with porrect biporose beak 1.3-1.8 mm;
ovary of S. oxyphylla, the ovules 108-198.

Pod and seeds unknown.—Collections: 5.

Forest and thickets in disturbed forest, 10-350 m, local, known only from
foothills of Sa. Nevada de Santa Marta in n. Magdalena, Colombia, and of Sa.
de Perija in adjacent Zulia, Venezuela.—Fl. IX-XII.

A species ambiguously poised between S. bacillaris, of which it has almost the
calyx and large flower together with the plane leaflets, and S. oxyphylla, similar
in size and form of foliage but small-flowered and with revolute leaflets. The loss
of one adaxial stamen in most flowers sets S. smithiana apart, but this same
stamen is much reduced in size in S. bacillaris var. benthamiana and its full
suppression provides only a weak specific character. Possibly S. smithiana is
merely a local variety of S. bacillaris or conceivably a set of populations derived
from a §. bacillaris X oxyphylla hybrid, entirely plausible so far as geographical
dispersal is concerned. The pods of S. bacillaris and S. oxyphylla are much alike
in external form, but the seeds are different, those of the former being distin-
guished by an emphatic areole. Until seeds of S. smithiana become known, the
affinities of the species cannot be assessed with any expectancy of finality.

16. Senna hayesiana (Britton & Rose) Irwin & Barneby, comb. nov. Chamaefis-
tula hayesiana Britton & Rose, N. Amer. Fl. 23(4): 235. 1930.—*‘Ga-
tun, Panama, October 1859, S[utton] Hayes 572.”’—Holotypus, NY
(hb. Torr.)!'—Cassia hayesiana (Britton & Rose) Standley, Contrib.
Arn. Arb. 5: 75. 1933.

Cassia inaequilatera Ramirez Goyena, Fl. Nicarag. 1: 367. 1909.—*‘[Nicaragua:] En Rivas.””—
No typus found, but the description of androecium decisive.—Non C. inaequilatera Balbis
ex DeCandolle, 1825.

Chamaefistula maxonii Britton & Rose, N. Amer. Fl. 23(4): 234. 1930.—‘‘Panama. Type from
Chiva-Chiva trail above Red Tank, Canal Zone, May 28. 1923, [William R.] Maxon & [Alfred
D.] Harvey 6611.—Holotypus, NY!isotypus, US! Cassia maxonii (Britton & Rose) Schery,
Ann. Missouri Bot. Gard. 38(1)[=Fl. Panama 5(3)]: 77. 1951, nom. superfluum, because
including the typus of Chamaefistula hayesiana = Cassia hayesiana (1933).

Chamaefistula subpilosa Britton & Rose, N. Amer. Fl. 23(4): 235. 1930.—**Vicinity of Ahua-
chupan [properly Ahuachapan], El Salvador, January 9-27, 1922, [P. C.] Standley 20022.”’—
Holotypus, NY! isotypus, US!

Chamaefistula valerioi Britton & Rose, N. Amer. Fl. 23(4): 236. 1930.—‘‘Costa Rica. Type from
vicinity of Talaxan [properly Tilaran], Guanacaste, January 10-31, 1926, [P. C.] Standley
& [Juvenal] Valerio 44266.””—Holotypus, NY! isotypus, US!'—Wrongly equated by Stand-
ley, 1937, p. 514, with Cassia bacillaris.

Chamaefistula membranacea Britton & Rose, N. Amer. Fl. 23(4): 236. 1930.—*‘Vicinity of To-
nacatepeque, San Salvador, El Salvador, December 30, 31, 1921, [P. C.] Standley 19430.”—
Holotypus, NY! isotypus, US!

Chamaefistula williamsii Britton & Rose, N. Amer. Fl. 23(4): 236. 1930.—‘‘Panama. Type from
Penomene, February 23-March 22, 1908, R. S. Williams 135.”’—Holotypus, NY! isotypus,
US!

Chamaefistula anconis Britton & Rose, N. Amer. Fl. 23(4): 236. 1930.—‘* Ancon hill, Canal Zone,
Panama. Type collected February 20, 1908, R. S. Williams 9, type, fruiting specimen; Killip
12055, October 17, 1922, flowering.”’—Holotypus, Williams 9, NY (2 sheets)! isotypus, US!
paratypi, Killip 12055, NY, US!

Chamaefistula lanata Britton ex Britton & Rose, N. Amer. Fl. 23(4): 237. 1930.—**Mejicanos,
El Salvador, August 1, 1922, Salvador Calderon 1103.”’—Holotypus, NY! isotypus, US!

Chamaefistula chiapensis Britton & Rose, N. Amer. Fl. 23(4): 238. 1930.—‘‘Between Teneapa
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and Ajalon [properly Yajalén], Chiapas, October 13, 1895, E. W. Nelson 3289. ”—Ho!ot}’pu§,
NY! isotypus, US'-—issia brittoniana Lundell, Phytologia 1: 214. 1937 (non C. chiapensis
(Britt. & Rose) Standley, 1939). .. ,
Chamaefistula standleyi Britton & Rose, N. Amer. Fl. 23(4): 238. 1930.—*Vicinity of San José,
Costa Rica, December 4, 1925-February 10, 1926, [P. C.] Standley 41236.”—Holotypus,
NY! isotypus, F'—Cassia standleyi (Britton & Rose) Standley, Field Mus., Bot. 18: 518.

1937.

Chamaefistula acuminata Britton & Killip, Ann. N.Y. Acad. Sci. 35(3): 173. 1936.—""Indepen-
dence Park, Medellin, Colombia, March 1927, [Rafael A.] Toro 61 . . .’—Holotypus, NY! =
NY Neg. 4969.

Chamaefistula subcoriacea Britton & Killip, Ann. N.Y. Acad. Sci. 35(3): 174. 1936.—‘*. . . upper
Rio Lebrija Valley, Santander, Colombia, 400-700 m altitude, December 29, 1926, Killip
& Smith 16276 . . .”’—Holotypus, NY! isotypus, US!

Chamaefistula apiculata Britton & Killip, Ann. N.Y. Acad. Sci. 35(3): 175. 1936.—"Titiribi,
vicinity of Medellin, Colombia, 20.VIII.1927, fi, R. A. Toro 419.””—Holotypus, NY! = NY
Neg. 4966 clastotypus (fragm), US!

Chamaefistula deficiens Pittier, Bol. Soc. Venezol. Ci. Nat. 10: 111. 1945.—“VENEZUELA.
Meérida: Tabay, 1800-1900 m . . . Setiembre 13, 1930 (W. Gehriger 445 . . .)”’—Holotypus,
VEN! = NY Neg. 6320; isotypi, A, F, NY, US!

Cassia racemosa Mutis, Diario 2: 370. 1958.—*‘Mariquita [dept. Tolima, Colombia].”’—The de-
scription, especially of the 4-androus flower, is decisive. Three Mutis specimens of §.
hayesiana have been seen at MA and US; Mutis 3597, 4295, 4725, but none can be positively
associated with the description of C. racemosa.

Shrubs (1-)1.5-7 m, erect or sprawling, becoming sarmentose when support
offers, and both in forest and in open places eventually arborescent to 10(-15) m
with trunk up to 7 cm diam, with pliantly plagio- or geotropic hornotinous branch-
lets, the stems cylindric smooth or striate elenticellate, at first brown becoming
grayish, the young growth except for the glabrous or remotely minutely puber-
ulent upper face of Ifts pilosulous or strigulose with fine weak hairs up to
0.1-0.45(-0.5) mm, the vesture of Ifts mostly spreading (especially along major
veins), rarely appressed or vestigial (exceptionally 0), that of the thyrsiform or
thyrsiform-paniculate inflorescence mostly appressed, rarely loosely incurved,
the thinly chartaceous or (mature) subcoriaceous Ifts bicolored, olivaceous or
brownish and moderately lustrous above, paler brown or subglaucous-green be-
neath, the mature inflorescence variable in form, the early racemes or early leaf-
less racemiferous branchlets often axillary to lvs (therefore immersed in foliage),
the lvs abruptly reduced or eliminated upward and the primary axis of the oblong
or subcorymbiform panicle flexuous or zigzag.

Stipules falcately linear-caudate, oblanceolate-acuminate or -acute, or sub-
linear, 5-21 X 0.7-6 mm, l-several-nerved, early caducous or deciduous before
the If.

Lvs below inflorescence 6-25(-28) cm; petiole with often discolored but little
swollen pulvinus (1-)1.5-4.2(-5.5) cm, at middle 1.1-2.4(-2.8) mm diam, openly
very shallowly sulcate; rachis (1-)1.5—4.4(=5) cm, a little longer or shorter than
petiole; glands 1-2(-3), 1 always sessile or subsessile at proximal pair, lance- or
ovate-linguiform obtuse, or horn-shaped subacute, glabrous, 1.5-4 mm tall, often
1 similar and smaller between distal pair, the seta in addition (or instead) often
glandular-thickened at base with refracted setiform tail or reduced to a small
gland standing behind the distal pair of pulvinules; pulvinules usually little swol-
len, 2-5(-6) mm; distal pair of Ifts ovate-, elliptic- or obovate-acuminate
5.5-16(-18) x 2.5-8.5 cm, 1.6-2.9 times as long as wide, the acumen varying
from broadly deltate to triangular-subcaudate, rarely reduced to a minute apic-
ulus, the blade at base when relatively narrow subsymmetrically cuneate both
sides, with relatively increased width more asymmetric and rounded on proximal
or sometimes both sides, the margin revolute, the straight or slightly incurved
midrib with 6-12(~14) major camptodrome and often several almost equally strong
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intercalary secondaries either finely prominulous or immersed above, or (in age)
depressed-canaliculate, beneath sharply prominulous (and often discolored
against a pale ground), the tertiary venules and reticulation irregular, prominulous
only beneath, the ultimate sharply defined areoles either > or <l mm diam.

Peduncles both solitary and, by contraction of a common axis, appearing 2(-3)
together in an axil, either ascending from ascending primary axis or refracted
from pendulous one, (0.4-)1-3.5(—4) cm; racemes densely (5-)7-30-fld, at first
subcorymbose, the axis often elongating, in fruit (0.5-)1-5(-8) cm; bracts ovate
or lanceolate 2—4.5(-5) mm, subherbaceous membranous-margined, usually early
caducous, sometimes persistent into anthesis; pedicels of fertile fls (caveat: ap-
parently open fls may be quite immature and short-pedicellate) 18—40(—46) mm;
buds when very young ovate obtuse, thinly strigulose, opening to expose the
androecium long before true anthesis, becoming just before anthesis oblong-
ovoid; sepals submembranous, little graduated, the inner ones up to (4-)4.5-
7(-7.5) mm; petals usually dull, sometimes golden yellow, pubescent dorsally
glabrous within, subhomomorphic except the adaxial one often a trifle wider,
seldom much expanded, all short-clawed, at full anthesis normally becoming
11-19(-22) mm, sometimes many failing to expand and reaching 8-11 mm, then
more densely hairy dorsally; functional androecium 4-merous, the 3 adaxial and
3 abaxial stamens reduced to staminodes or obsolete, the filaments glabrous
1-2(-2.5) mm, the 4 thecae homomorphic, almost straight or gently incurved
(5.5-)6-8.5(-9) mm, glabrous or randomly puberulent in the dorsoventral grooves,
the very short 2-porose abruptly divaricate beak 0.3—0.7 mm; ovary densely whit-
ish-pilosulous, the short glabrescent incurved style little dilated, 0.6-0.9(-1.1)
mm diam, the stigmatic cavity 0.4-0.7 mm diam; ovules 128-192.

Pod pendulous stipitate, the stipe 2-6 mm, often scarcely longer than diam,
cuneately dilated into the body, this narrowly cylindroid obtusangulate, straight
or slightly decurved, terete unless constricted by atrophy of ovules,
(6.5-)10-24 x 0.8-1.3 cm, the ventral suture 1-2.5 mm wide bordered on either
side by a thickening of the valve wall 1.5-3 mm wide, the valves firm, subco-
riaceous green becoming brown, smooth or faintly venulose, early glabrate; de-
hiscence along ventral suture, follicular, the endocarp finally separating as a con-
tinuous ribbon; seeds 2-seriate transverse, turned broadside to the septa and
embedded in black pulp, compressed-ovoid or obliquely ellipsoid, 3.9-5 X 2.7-3.5
mm, the testa mahogany-brown, brilliantly lustrous, cross-crackled, exareolate.—
Collections: 321.

Wet evergreen and seasonally dry semideciduous woodland, usually in open
sunny places along streams, in stony glades, and in forest-savanna ecotone, in
Panama and Costa Rica coming out into beach-scrub along the Ocean, in cleared
and disturbed forest persisting in thickets and becoming weedy in hedges and
neglected pasture, mostly 5-750 m, but recorded from Chiapas up to 1060, from
Guatemala to 1200, from EIl Salvador to 1230, from Honduras to 1300, from Costa
Rica to 1130, from Panama (Chiriqui) to 1300 and from Venezuela to 1800 m,
widespread from s.-e. Mexico (on Gulf slope from e. Oaxaca to Campeche, on
Pacific slope from Istmo de Tehuantepec to highland Chiapas) s.-e. through Cen-
tral America (all states) to Panama (all departments), thence more rarely e.
through lower Cauca and Magdalena valleys and Sa. Nevada de Santa Marta in
n. Colombia e. to the upper Rio Meta on the Boyaca-Meta boundary and to the
Maracaibo slope of Cordillera de Mérida in adjacent Venezuela; cultivated and
reported naturalized on Martinique in West Indies.—Fl. abundantly VIII-I, spo-
radically through the year.

The senna which we describe under the name §. hayesiana, common through-
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out much of Central America below 18°N and especially abunf:lant n Panama, 'is
in great part that which Bentham (1871, p. 521, t. 61) had in mind as Cassig
oxyphylla, though not the genuine C. oxyphylla Kunth and never fully extrlcqteq
from C. bacillaris. 1t is distinguished from these, as from all sympatric quadrifoil
sennas and indeed from all other Bacillares by its functionally tetramerous an-
droecium, from which not only the three adaxial, but also the three, usually
heteromorphic abaxial members are suppressed or reduced to rudiments, leaving
four stout straight or only slightly incurved anthers erect, parallel to each other,
on very short filaments. This columnar androecium determines the shape of the
mature corolla which forms around it a campanulate sheath of loosely appressed
petals, perceptibly different from the expanded, bowl-shaped flower of S. bacil-
laris or S. fruticosa. The pod, finely illustrated in Bentham’s plate of C. oxy-
phylla, which we conjecture to be drawn from a Panamanian collection (Fendler
88, K), is essentially that of S. bacillaris in form, texture and dehiscence, so that
fruiting specimens are only with difficulty separated by the less oblique, less
intricately venulose leaflets unless, as in Fendler 88 (but unfortunately not con-
sistently), the seta terminating the leaf-stalk is transmuted into a gland, a feature
foreign to S. bacillaris.

Material of S. hayesiana at Kew annotated before 1871 by Bentham as Cassia
oxyphylla includes good tetramerous flowers collected in Mexico by Jurgensen,
Liebmann, and E. P. Johnson, in Nicaragua by Oersted, and in Panama by Sutton
Hayes, but Bentham made no mention of the androecium. In his monograph
(1871, p. 522) he contradictorily cited several of these specimens as a possible
variety of C. bacillaris differing in their broader, more densely pubescent leaves,
but at the same time ‘‘evidently nearly allied to C. oxyphylla.”’ The species was
first fully and correctly diagnosed and characterized by Schery (1951, p. 77) under
the technically superfluous name C. maxonii, superfluous because a prior C.
hayesiana, obligatory in the circumstances, was overlooked. In extricating the
tetramerous C. hayesiana from sympatric heptamerous allies, Schery was able
to reduce four Brittonian segregates to one superficially variable entity. Pursuing
the same course outside of Panama, we are now obliged to list as synonyms no
less than thirteen names proposed by Britton and colleagues together with one
of Pittier from Venezuela and the relatively early (but homonymous) C. in-
aequilatera Ram. Goy. The chamaefistulas are mentioned below in relation to
internal variation in C. hayesiana.

In spite of the elaborate synonymy which suggests the contrary, S. hayesiana
is not by any means an exceptionally polymorphic senna. Stature of the plant
covers a range from a low sprawling shrub to a small forest tree, but this range
is common to most Bacillares. The vesture of young branchlets and foliage varies
(as described above) in density, length and orientation. Young leaves and shade
leaves are submembranous, whereas older ones or those borne in the canopy
tend to be firmer, sometimes bullate by depression of the secondary and subse-
quent venulation. The leaflets vary in outline, relatively narrow ones tending to
be drawn out into acuminate or even caudate tips, whereas broader ones are
more abruptly narrowed into a triangular or deltate point. The normal, fully de-
veloped inflorescence is an exserted panicle of racemes, sometimes leafy at the
base but leafless distally; but especially out of season, or early in the season of
normal bloom, some random racemes are often borne solitary in axils of mature
leaves. The floral bracts, ordinarily caducous, occasionally persist into full an-
thesis. The perianth varies considerably in size, but care must be taken to distin-
guish between flowers at full anthesis and those which, despite exserted androecia
which give an impression of maturity, are in reality not fully blown. The androe-
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cium itself is the most stable feature of the species, varying little in size or
proportions. The variation on these lines recorded from our now very ample
sample of S. hayesiana is readily accommodated in one species, showing no
internal correlations and no perceptible geographic pattern. The segregates listed
in our synonymy exhibit these particular character-combinations:

Chamaefistula valerioi (Costa Rica): average in all respects for the species.

Ch. chiapensis (Mexico) and Ch. standleyi (Costa Rica): as Ch. valerioi except
for somewhat emphasized and subpersistent stipules and bracts. The difference
in flower-size claimed in Britton & Rose’s key (1930, p. 232) is illusory.

Ch. lanata (El Salvador): exactly = Ch. valerioi except for immature panicle,
most flowers yet unexpanded and the petals consequently appearing more densely
pubescent dorsally. The typus is of interest because it includes thick-textured,
incipiently bullate leaflets and thin-textured, finely reticulate ones, ostensibly
from one tree.

Ch. membranacea (El Salvador): based on a poorly pressed, insect-ravaged
specimen with relatively thin-textured leaflets.

Ch. subpilosa (El Salvador): based on a specimen bearing only the small leaves
normally present at base of the terminal panicle.

Ch. maxonii (Panama): exhibits the state of flowering out of season (May 28),
with few, few-flowered racemes axillary to ample cauline leaves.

Ch. hayesiana (Panama): the typus closely resembles that of Ch. membranacea
except for subappressed vesture of lower leaf-face; it has no fully expanded
flowers.

Ch. williamsii and Ch. anconis (both Panama): normal Panamanian C. hayes-
iana in mature fruit.

Ch. acuminata and Ch. apiculata (both from Medellin, Colombia): leaflets
thinly strigulose, not pilosulous, beneath, in the first subcaudately acuminate, in
the second proportionately broader and abruptly contracted at apex into a small
point.

Ch. subcoriacea (Colombia): leaflets intermediate in outline between those of
the two last mentioned, but densely villosulous beneath.

Ch. deficiens (Venezuela): leaflets in outline as the preceding, but almost gla-
brous beneath; petals poorly developed.

17. Senna macrophylla (Kunth) Irwin & Barneby, comb. nov. Cassia macro-
phylla Kunth, Mimoses pl. 38. 1822 and p. 126. 1823.—Typus infra
sub var. macrophylla indicatur.

Cassia macrophylla sensu Bentham, 1871, p. 519.

Shrubs and treelets, the latter sometimes sarmentose when crowded, rarely
precociously flowering as stout herbs, normally terrestrial but occasionally en-
countered as epiphyte in crotch of forest-tree, at anthesis (1-)1.5-9 m, the stiff
or pliant, terete or obtusangulate branchlets with If-stalks, axes of inflorescence
and lower face (at least along major veins) of Ifts densely to very sparsely strig-
ulose or pilosulous with forwardly subappressed, incurved or spreading hairs up
to 0.1-0.6(—1.2) mm, the ample, thin-textured subconcolorous, intricately retic-
ulate Ift-blades always glabrous above, the short inflorescences either axillary or
cauliflorous, then often several in a vertical file.

Stipules caducous (hence poorly known), varying from slenderly setiform to
amply foliaceous, 0.45-12 x 0.02-5 cm, when foliaceous resembling the lower
pair of Ifts but smaller.

Lvs 1.5-7.5 dm; petiole including little swollen but deeply wrinkled pulvinus
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1.5-28 cm, at middle 1.2—4.5 mm diam, openly, very shallowly sulcate Ven(rally;
rachis 2-12 cm, a little longer to much shorter than petiole; gland 1 sessile or
almost so between proximal pair, ovate- or lance-linguiform obtuse glabrous
2-5(=6) mm tall; pulvinules 2.5-9(-10) mm; distal pair of Ifts subsymmetrically
ovate, ovate-elliptic or elliptic, shortly acuminate or caudate, 10-44 X 4-18(-24)
cm, 1.8-2.7 times as long as wide, at base cuneate to rounded or shallowly cordate
on both sides or sometimes cordate only on proximal one, the margin plane or
obscurely revolute, the slender straight or slightly incurved midrib above im-
mersed or shallowly depressed, sharply cariniform beneath, the 9-18 major camp-
todrome (with random intercalary) secondary veins and complex reticulation
raised on both faces, the ultimate defined areoles of the reticulum <0.5 mm diam.

Axis of compound inflorescence (leafless branchlet) 0-1.5 cm, when 0 the ra-
ceme solitary, axillary or shortly supra-axillary; peduncle 0-4 cm; racemes
(4-)7-25(-30)-fld, at anthesis rather dense, often subcorymbose, the axis becom-
ing 0.5-5.5 cm; bracts (early caducous, seldom seen) lance- or oblance-elliptic
membranous-margined 1.7-3.5 mm; pedicels at full anthesis very slender pliant
1.5-4.7(-6.5) cm, much thickened but little longer in fruit; buds globose when
young, glabrous or thinly pilosulous, opening before maturation of androecium;
sepals little graduated, when dry prominently pallid-veined against a dull purplish-
or grayish-brown field, in outline ovate, elliptic-ovate or -obovate, or oblong-
oblanceolate, always obtuse, the outer ones 6.5-10(~11) mm, all prominently 5-
7-veined from base, the veins arborescently branched and the branches anasto-
mosing with their neighbors; petals homomorphic or the adaxial one slightly
broader than the rest, pale yellow, when dry pallid (rarely golden) dark-veined,
puberulent dorsally especially along prominulous veins, beyond the slender claw
oblong-oblanceolate to obovate, obtuse or emarginate, (11-)12-25(-29, reportedly
‘35" mm long; functional androecium 7-merous, the filaments puberulent or
glabrate, little unequal 1.7-3.7 mm; anthers glabrous 4.5-7.5 mm, of similar size
but the 3 abaxial sometimes a little shorter and often more strongly incurved,
those of 4 median stamens with abruptly divaricate 2-porose beak 0.4-0.8 mm,
those of 3 abaxial ones with sigmoidally porrect beak 0.8—1.8 mm; ovary densely
pilosulous, thinly pilosulous or glabrous, the style moderately dilated, at oblique
tip 0.7-1.2 mm diam, the orifice (0.3-)0.45-1 mm diam; ovules 152-250.

Pod (of var. gigantifolia, that of var. macrophylla unknown) pendulous, the
stout stipe 4-10 mm, the linear body (10-)15-28 x 0.75-1 cm, abruptly contracted
at both ends, somewhat dorsoventrally compressed and sulcate along the sutures,
a trifle constricted between the seeds, the green valves becoming thin-textured
and nigrescent, the ventral suture 1-2 mm wide, the cavity divided lengthwise by
a narrow pithy septum extending from suture to suture; dehiscence unknown,
perhaps irregular by rotting; seeds biseriate, turned broadside to the septa, en-
veloped in thin blackish pulp, narrowly oblong-ellipsoid 3.8-5.3 mm, the testa
dull black, exareolate.

A species instantly recognized at anthesis by its prominently venulose, usually
glabrous sepals, but variable in other ways, especially in pubescence, in position
and elaboration of the inflorescence, in size of leaves and flowers, in proportion
of sepals to petals, and in stature as determined by environment and age of the
indivdual plant. In fruit it may be distinguished from sympatric relatives by the
intricate reticulation of the leaflet blades combined (at least in the case of var.
gigantifolia) with a dorsoventrally compressed pod with narrow sutures. The
populations found in the inter-Andean valleys of northern and central Colombia
(=our var. macrophylla) have consistently setiform stipules, almost always rel-
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atively small, short-petioled leaves consistently pilosulous beneath, and are not
known to bear their consistently smallish flowers otherwise than in simple, soli-
tary racemes axillary to living leaves. The populations within and around the
margins of the upper Orinoco and Amazon basins differ in the almost always
longer petioles and ampler, often truly immense leaflets, but are perplexingly
variable in other characters. The stipules vary from setiform to amply foliaceous,
sometimes so large as to resemble a pair of basal leaflets; the vesture varies from
rufescently pilose to minutely strigulose; the racemes may be either axillary and
solitary as in var. macrophylla or borne on condensed leafless branchlets, these
either arising from new or from old wood, in the latter case often several together
in a vertical supra-axillary file; and the petals vary from 1.5 to 3 times as long as
the sepals. We have failed to detect among these often striking individual but
apparently random variables any pattern of correlation and we are ultimately able
to distinguish the Colombian and marginally Venezuelan and Panamanian var.
macrophylla from its Hylaean counterpart only by the usually neater foliage. In
consequence we return to Bentham’s concept of Cassia macrophylla sensu lato,
recognizing a polymorphic C. gigantifolia as a poorly defined variety. Of recent
segregates, Chamaefistula hazenii is merely a youthful var. macrophylla, flow-
ering precociously as a stout herb or weakly woody shrub; whereas Ch. gigan-
tifolia (sens. str.) and Ch. barbinervis represent the strigulose and pilose states,
respectively, of our var. gigantifolia, sens. ampliat.

Key to the Varieties of S. macrophylla

1. Lvs extremely large, the larger cauline ones 3-7.5 dm, with petiole (6-)7-28 and rachis
5.5-12 cm, the blades of the distal pair of Ifts 18-37 cm; Orinoco and Amazon basins, in
Venezuela extending w. and n. to Cordilleras de Mérida (Orinoco slope) and Costanera.

17a. var. gigantifolia (p. 139).

1. Lvs of moderate size, 1.5-3.5(—4) dm, with petiole 1.5-6(-8.5) and rachis 2—-6.5(-9) cm, the
blades of the distal pair of Ifts 10-23(-26) cm; inter-Andean valleys of centr. and n. Colom-
bia, thence extending to the e. slope of Cordillera Oriental in Meta and to the Caribbean
slope of Cordillera de Mérida in Venezuela. 17b. var. macrophylla (p. 140).

17a. Senna macrophylla (Kunth) var. gigantifolia (Britton & Killip) Irwin & Bar-
neby, stat. nov. Chamaefistula gigantifolia Britton & Killip, Ann.
N.Y. Acad. Sci. 25(3): 171. 1936.—**. . . Rio Putumayo, Peru-Colom-
bia Boundary, September 26, 1930, G. Klug 1622 . .. Mishuyacu,
Loreto, Peru, G. Klug 279.’—Holotypus, Klug 1622, NY! = NY Neg.
4956 ; isotypi F, MICH, MO, US; paratypi, Klug 279, F, NY! —Cassia
gigantifolia (Britton & Killip) Cowan ap. R. E. Schultes, Bot. Mus.
Leafl. Harvard Univ. 18: 146. 1938.

Chamaefistula barbinervis Pittier, Bol. Soc. Venezol. Ci. Nat. 10: 111. 1945.—“VENEZUELA.
Aragua: Entre Guamita y Rancho Grande, 900 m. Parque Nacional, Aragua, . . . Julio 8,
1938 (L1. Williams 10254, tipo). Distrito Federal: Las Conchitas, 800 m, valle de Puerto la
Cruz, Mayo 1926 (A. Jahn 477).”’—Holotypus, Williams 10254, VEN! = NY Neg. 6331;
isotypi, F, US! paratypi, Jahn 477, NY, US, VEN = NY Neg. 6330.

Variably pubescent, the hornotinous branchlets, 1f-stalks, lower face of Ifts and
axes of inflorescence varying from minutely subappressed strigulose to villosu-
lous-pilose, the hairs up to 0.1-0.6(-1.2) mm, the vesture either pallid or rufes-
cent; stipules highly variable, either setiform and 9-12 mm, less than | mm diam,
or oblanceolate acute up to 20 X 2 mm, or greatly enlarged and foliaceous, re-
sembling the leaflets and up to 12 X 5 cm; lvs 3-7.5 dm, the petiole including
pulvinus (6-)7-28 cm, at middle 2—4.5 mm diam; rachis mostly 5.5-12(~15) cm,
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shorter than petiole; gland 2-5(-6) mm; distal Ifts 1844 X 7.5-18(=24) cm, the
major camptodrome secondary veins 11-18; inflorescence either axillary to living
lvs or cauliflorous, consisting either of a condensed leafless branchlet or redl_lced
to 1(-2) shortly pedunculate racemes; sepals of var. macrophylla, but sometimes
thinly pilosulous dorsally; petals (11-)12-25(-34) mm.—Collections: 106.

Primary and disturbed Hylaean forest of the upper Amazon and Orinoco basins,
commonly on terra firme but occasional in varzea, on a variety of clay and sand
soils (sometimes in caatinga), from * 130 up to 400-1300 m on the e. slope of the
Andes in Venezuela, Ecuador and Peru, to 800 m on Guayana Highland (Sa. de
Parima) and to 800-1400 m in cloud-forest of Cordillera Costanera in n. Vene-
zuela, widespread as scattered individual trees or shrubs over n.-w. Brazil (Terr.
do Roraima, Amazonas, Acre, Ronddnia) and adjacent Peru (Cuzco, Huanuco,
Loreto, San Martin, Amazonas), Ecuador (Napo-Pastaza), Colombia (Caqueta,
Putumayo, Vaupés) and Venezuela (Amazonas), n. in Venezuela round the An-
dean sources of Rio Orinoco in Apure, Barinas and Mérida and reappearing near
crest of the coastal cordillera in e. Lara, Aragua and Distrito Federal.—Fl. nearly
throughout the year.—Matarro (Peru).

Two collections from the Rio Negro-Orinoco divide in Vaupés, Colombia, are
notable for elongate pedicels (up to 5.5-6.5 cm) and large flowers (longest petal
2.6-3.4 cm). One of them (Schultes et al. 17964, US) was particularly cited by
Cowan when he transferred Chamaefistula gigantifolia to Cassia. Following
Cowan, we regard this, with Ferndndez 2126 (US), as remarkable but taxonom-
ically insignificant individual variants.

17b. Senna macrophylla (Kunth) Irwin & Barneby var. macrophylla. Cassia mac-
rophylla Kunth, 1822-3, 1l. cc., sens. str.—‘Crescit in ripa fluvii Sinu,
prope Carthagena (Regno Novo-Granatensi [=Cdrdoba,
Colombia)).”’—Holotypus, P (HBK)! isotypus, B (kb. Willd. 7934)! =
F Neg. 1706.—Chamaefistula macrophylla (Kunth) G. Don, Gen.
Hist. Dichl. Pl. 2: 451. 1832.

Chamaefistula hazenii Britton & Killip, Ann. N.Y. Acad. Sci. 25(3): 172. 1936.—*‘. . . La Pal-
mita, west of Armenia, Caldas, Colombia . . . July 23 1922, Pennell, Killip & Hazen 8613
. . .”—Holotypus, US! isotypus, NY! = NY Neg. 4955.

Cassia macrophylla sensu Humboldt, Bonpland & Kunth, Nov. Gen. & Sp. 6(folio): 340. 1824.

Hornotinous branchlets with If-stalks and lower face of Ifts + densely pilosu-
lous with erect or forwardly incurved hairs up to 0.25-0.5 mm; stipules slenderly
setiform 4.5-12 X 0.2-0.4 mm, I-nerved; lvs 1.5-3.5(—4) dm, the petiole including
pulvinus 1.5-6(-8.5) cm, at middle 1.2-2.9 mm diam; rachis 2-6.5(-7) cm, either
a little longer or shorter than petiole; gland 2—4 mm; distal Ifts 10-23 X 4-10 cm,
the main camptodrome secondary veins 9-14; inflorescence axillary, simply ra-
cemose; sepals glabrous or almost so; petals 14-19 mm.—Collections: 39.

Open woods and river banks, mostly 300—1700 m, Cordillera Oriental and Cau-
ca valley in Santander, w. Boyaca, Cundinamarca and w. Meta, Tolima, Caldas,
Valle and Cauca, Colombia, n. to the Sinu valley in dpto. Cdrdoba, e. (and up
to 2200 m) to middle Chama valley in Mérida, Venezuela, and w. to Serrania de
Pirre in Darién, Panama.—FI. II-VIII, X-XII, perhaps irregularly throughout the
year.

18. Senna acutisepala (Bentham) Irwin & Barneby, comb. nov. Cassia acutise-
pala Bentham in Martius, Fl. Bras. 15(2): 97. 1870.—*‘Habitat in prov.
Espiritu Santo silvis: Princeps Maximilianus Neovidensis.’’—Holoty-
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pus, dated III.1817, collected therefore somewhere in present s.-e.
Bahia, M (3 sheets)! = NY Neg. 9305; isotypus, GOETT!

Cassia acutisepala sensu Bentham, 1871, p. 519.

Shrubs 2.5-3 m of unknown habit, with terete smooth finely striate pale brown
annotinous stems, appearing glabrous but the young branchlets, If-stalks and axes
of inflorescence sparsely strigulose with subappressed hairs up to 0.2-0.35 mm,
the sepals and upper face of the thinly chartaceous Ifts truly glabrous, the Ifts
olivaceous, faintly bicolored, scarcely lustrous above, dull beneath, the inflores-
cence an elongate thyrsiform panicle, the racemes all axillary to and shorter than
developed lvs.

Stipules erect setiform 3-9 mm, at base 0.5-0.8 mm wide, early dry, disjointing
before the If.

Lvs 9-17 cm; petiole including slenderly ellipsoid wrinkled pulvinus 1.3-3 cm,
at middle 0.8-1.7 mm diam, keeled dorsally, openly shallowly sulcate ventrally,
subtriquetrous in section; rachis 1.5-3.2 cm, a little longer or shorter than petiole;
gland 1 between the proximal pair of Ifts, stipitate, in profile claviform 2-3 mm
tall, the glabrous stipe shorter than or * as long as blackish head; pulvjinules
a little dilated, 2.5-3.5 mm; distal pair of Ifts subsymmetrically elliptic
6-11 X 2.24.3 cm, acuminate at both ends, at apex obtuse mucronulate, at base
on both sides cuneately contracted into the pulvinule, the margin revolute, the
centric straight midrib giving rise on each side to =9-14 major camptodrome with
some intercalary secondary veins, these with the tertiary connecting and reticular
venules all prominulous on both faces, the ultimate defined areoles <1 mm diam.

Peduncles with raceme-axis (1.5-)3-7 cm, much shorter than subtending If;
racemes loosely shortly 4-14-fld; bracts narrowly lance-attenuate 4—7 mm, decid-
uous by full anthesis; pedicels at anthesis 16-26 mm; sepals pallid becoming
papery, broadly lanceolate acute, subequal in length 10-14.5 X 3-4.3 mm, strong-
ly nerved dorsally; young fl-buds acute; androecium exposed much before de-
velopment of petals; petals yellow, puberulent dorsally, beyond the claw ovate-
oblong 14-22 X 5-9 mm, one broader abaxial one obliquely incurved around 2
longer stamens; filaments glabrous or almost so, those of 7 fertile stamens 2—4
mm, of subequal length or the 3 abaxial a little longer, the thecae either glabrous
or remotely strigulose distally, those of 4