Rbhodora

JOURNAL OF THE
NEW ENGLAND BOTANICAL CLUB

Vol. 77 September, 1975 No. 811

——— —

A REVISION OF THE
NORTH AMERICAN GENUS AMORPHA
(LEGUMINOSAE-PSORALEAE)

ROBERT L. WILBUR!'

Amorpha is a small North American genus of papilionate
legcumes belonging to the tribe Psoraleae. It has been the
subject of several taxonomic revisions (Schneider, 1907;
Rydberg, 1919; and Palmer, 1931) as well as numerous
regional treatments and one might suppose that such atten-
tion would have resulted in a rather satisfactory taxonomie
understanding at the present time. However, such a favor-
able supposition would be completely unjustified and my
presentation below is offered as an alternative. Although
it is the result of an intensive if somewhat sporadic study
timewise for more than fifteen years and an examination
of more than twelve thousand specimens, I am not so naive
as to believe that my account of the genus presented below
is the ultimate answer either. Naturally I hope that future
studies will show that the revision presented hrere 1s a
closer approximation of the biological reality than the
earlier accounts, but 1 would be less than candid 1if 1 were
not to admit that I have found the genus to be extremely
difficult and not especially tractable to the usual Investiga-
tory procedures of a ‘“‘non-experimental” taxonomist.

IGrateful acknowledgment is hereby made for support given by the
National Science Foundation to this research under NSEF Grants
5636 and GB-13815.
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The difficulty encountered with Amorpha as with any
taxonomically perplexing taxon is not that there is too
much variability or too little but that the variability that
seemed so discrete when a relatively small number of speci-
mens was examined becomes ever so much more like a
continuum when thousands of specimens are studied. En-
vironmentally induced plasticity of at least certain members
of the genus is sometimes spectacular, and it certainly
would prove disconcerting to those who have recognized
numerous taxa in what I refer to as the fruticosa-complex
to see the number of specimens that clearly possess the
characteristics of one “taxon” in the growth produced
early in the season and that of another ‘“species” or “va-
riety”” in the later growth. The extraordinary morphologi-
cal diversity exhibited by certain species of Amorpha, due
both to apparently great genetical flexibility (i.e. numerous
biotypes) and environmental plasticity, has resulted in the
recognition of numerous taxa. For example, Rydberg
(1919) recognized 23 species while Palmer (1931) ac-
cepted 20 species, 11 additional varieties and 7 forms for
a total of 38 named taxa. The treatment presented here
recognizes 15 species (including one new species, A. oua-
chitensis Wilbur) and 3 additional varieties.

Any definitive statement concerning the interrelation-
ships of the genus Amorpha with its tribal neighbors in
the Psoraleae must await more complete understanding of
those genera as well as of Amorpha itself. Morphologically
Amorpha seemingly is most closely related to the ditypic
Parryella T. & G. ex A. Gray of Arizona and New Mexico
and to the more widespread but still western genus Eysen-
hardtia H.B.K., which ranges from central Texas west to
California and south into Guatemala. Parryella differs
principally from Amorpha in that it is without at least all
outward evidence of petals while Fysenhardtia has all 5
petals. The fruits of all three genera are 1(2)-seeded but,
although all are indehiscent, those of Parryella and Amor-
pha are far more similar in texture, shape, and all other
respects. With the facts available to us at the present time,
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future research may support the hypothesis that Amorpha,
Parryella, and Eysenhardtia were derived from a common
ancestral complex and that Amorpha and Parryella are
more closely related to one another than either is 1o Fiysen-
hardtia.

My gratitude to the curators of the herbaria listed below
is far greater than is even usually the case In similar ac-
knowledgments for they have been extremely tolerant in
permitting me to keep loans for far longer than is custom-
ary and without their understanding the study could not
have been completed.

A, ARIZ. CAS, COLO, CS, DES, DS, DUKE, ¥, FLAS, FSU, GA,
GH. IA, ISC, JEPS, KANU, KSC, MICH, MINN, MO, NCU, NDA,
ND-GREENE, NEB, NSC, NY, OKL, OKLA, PHIL, POM, RSA, SDC,
SDU. SMU, TENN, TEX, UARK, UC, UMO, US, USF.

Amorpha L., Sp. Pl. 743. 1753; Gen. Pl ed. 5. 319. 1754.

Bonfidia Necker, Elem. Bot. 3: 46. 1790. (Art. 20(2)
of the L.C.B.N. clearly states that this is not to be

regarded as a generic name.)

Suffrutescent low shrubs to large bushy-topped shrubs.
l.eaves odd-pinnately compound with setaceous to linear,
caducous stipules and short- to long-petiolate; leaflets (7)
11-29(45), entire to crenulate, epunctate to very densely
and conspicuously glandular punctate, petiolulate, stipel-
late on the upper side. Inflorescence a spike-like, terminal
raceme or the racemes clustered and then appearing panicu-
late: flowers pedicellate from the axil of a setaceous to
linear, caducous bract. Calyx persistent, obconie, funnel-
form or even shortly campanulate, almost imperceptibly to
strongly 5-lobed. Corolla reduced to a single petal, the
banner, and it erect, enveloping the internal floral series,
clawed, obovate to obcordate, often eventually the apical
lobes adaxially recurved, purple, blue, violet or white, entire
to erose. Stamens 10, at least basally monadelphous and
occasionally the staminal tube exserted beyond the calyx;
the filaments distinct above and exserted beyond the calyx
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and usually the petal; anthers versatile, small, oblong,
longitudinally dehiscent. Ovary ovoid, slightly compressed,
2-ovulate; style slender, elongate, exserted beyond the calyx
and often the petal; stigma terminal, capitate. Fruit a
1-seeded, indehiscent pod, + oblique, straight to strongly
curved, compressed, slightly to very noticeably longer than

the calyx, eglandular to conspicuously punctate glandular;
seeds ovoid to oblong, laterally compressed.

Typification: Amorpha fruticosa L.: the genus was com-
prised of only one species when originally established.

Distribution: a North American genus of about 15 spe-

ciles ranging from southern Canada south to southern
Florida and west to California.

KEY TO THE SPECIES OF AMORPHA

1. Petioles and the rachises of leaves beset with spine-like

glands; plants of Arizona, California and Baja Cali-
fornia.

2. Vexillum reddish-purple, claw indistinet but about
1 mm long; filaments 6-7 mm long, united for the
basal 2-3.2 mm; fruit densely to moderately pilosu-
lose throughout (except in one area north of San
Francisco Bay); plants of Arizona and northern
California south into northern Baja California. ..

.............................. 1. A. californica.

2. Vexillum white, claw 2-3 mm long; filaments 8-12
mm long, united for the basal 1-1.5 mm ; fruit gla-
brous or sparingly pilosulose only near the apex:

plants known only from the Sierra San Pedro Martir
of northern Baja California. ... . . 2. A. apiculata.

1. Petioles and the rachises of leaves lacking spine-like
glands.

3. Shrubs usually less than 1 m tall; leaves shortly

petiolate with the petiole typically shorter than the
width of the lowest leaflet.
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4. Midvein of the leaflets included or but barely
exserted and then its tip distinctly swollen, or it
noticeably exserted, then the tip of mucro con-
spicuously swollen; plants of the southeastern
United States.

n. Calyx-tube densely puberulent, or, if not, at
least the lobes externally sparsely pukerulent;
stem, rachises (of both leaf and inflorescence),
and leaflets densely pubescent, or, if not, usu-
ally at least somewhat puberulent; leaflets
entire or but inconspicuously crenulate; peti-
olules usually less than 1.5 mm long and
densely to sparsely pubescent; ranging from
North Carolina south into peninsular Flor-
Ta - AP AL P iy eI S 3. A. herbacea.

H. Calyx-tube and usually the lobes glabrous;
stem, rachises (of both leaf and inflorescence),
and leaflets glabrous or but very sparsely
puberulent or short-pubescent; leaflets usually
conspicuously crenulate; petiolules usually
more than 1.5 mm long and glabrous (or
rarely very sparingly puberulent); known
only from Dade County: Florida. .. .::::. . 4.
......................... 4. A. crenulata.

4. Midvein of the leaflets exserted into a slender
mucro with a tapered tip; plants of the south-

eastern United States and much of the central

part of the continent.

6. Adaxial calyx-lobes 0.4-0.8(1.3) mm long,
the abaxial lobe (1)1.2-1.6(1.8) mm long;
plants of the coastal plain of the southeastern
United States (the Carolinas and Georgia).
........................ . A. georgiana.

6. Adaxial calyx-lobes (0.6)1-1.5(1.8) mm long,
the abaxial lobe (1.2)1.5-2.2(2.5) mm long;
plants of the central United States (southern
Canada south into Texas and from Indiana

west into New Mexico and Wyoming).
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7. Foliage and/or calyces conspicuously pu-
bescent to the unaided eye and often ca-
REBCEBT. .ivoosin ok oe s st 6. A. canescens.

7. Foliage and calyces glabrous or nearly so,
or at least not conspicuously pubescent to
the unaided eye and never canescent.

8. Leaflets appearing epunctate or at
least the punctate glands on the lower
surface of the leaflets not discernible
without magnification; racemes usually

clustered and mostly in groups of 5-10.
................... 6. A. canescens.

8. Leaflets conspicuously punctate and
the glands readily visible without mag-

nification; racemes solitary. .......
....................... 7. A. nana.

3. Shrubs usually more than (1)1.2 m tall; leaves with
petioles longer than the width of the lowermost

leaflet.

9. Calyx-lobes nearly obsolete, all less than 0.8 mm
long and never narrowly acute. .. 8. A. glabra.

9. Calyx-lobes or at least some well developed and
longer than 0.8 mm and some narrowly acute or
acuminate,

10. Calyx-lobes from about half as long to as
long as the calyx-tube, all acute or acumi-
nate; the lateral lobes more than 1 mm long.
11. Secondary venation slightly to moder-

ately elevated beneath but the leaflets
never conspicuously reticulate; abaxial
calyx-lobes (1.8)2.5-3.5 mm Jong; plants
of the Carolinas, Georgia, and Alabama.
................... 9. A. schwerinia.

11. Secondary venation conspicuously ele-
vated beneath often to the 3rd and 4th
degree of branching and thus forming a
striking reticulum; abaxial calyx-lobes
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(1.2)1.5-2.0 mm long; plants of LLouisi-
ana and eastern l'exas. . .. .. I\
.................. 10. A. paniculata.

10. Calyx-lobes or at least some of them less
than half as long as the calyx-tube, at least
the adaxial usually rounded; the lateral
lobes less than 1 mm long.

12,

Foliage, calyces and pedicels blackening
or at least darkening upon drying,
calyx-tube eglandular to sparingly
oglandular with very small and incon-
spicuous, slightly elevated punctate

SIRAN, ol i anilhs S 11. A. nitens.

Foliage, calyces and pedicels never

blackening and rarely even darkening

upon drying; calyx-tube usually glandu-
lar with often large, conspicuous, ele-
vated punctate glands.

13. Petiolules conspicuously pustulate-
olandular; leaflets typically emargl-
nate and often with a globose tip
to the midvein: plants of Texas or
Oklahoma and/or Arkansas.

14. Petals present on specimen.
15. Petals bright blue to deep
violet; stipules glabrous;
plants of eastern Texas
and Oklahoma.. ..:+:ss.

........ 12. A. laevigata.

15. Petals purplish; plants of
central Texas; stipules
pubescent; eastern Okla-
homa and/or west central

Arkansas.

16. Abaxial calyx-lobes
(0.8)1.0-1.2(1.4) mm
long: central Texas
on the Edwards Pla-
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) R R S A S
.. 13. A. roemeriana.
16. Abaxial calyx-lobes
about 0.6-0.9(1.2)
mm long; QOuachita
Mts. of southeastern
Oklahoma and west
central Arkansas.
. 14. A. ouachitensis.

14. Petals lacking on specimen.

17.

by

Calyx-tube Dbeset with
large conspicuous pustu-
late glands throughout
the wupper 1/2-2/3 its
length, glabrous; eastern

Texas and southeastern

ORIBRAOMA. - o oi0vitliiss

........ 12. A. laevigata.

Calyx-tube sparingly to

moderately supplied with

often 1nconspicuous pus-
tulate glands in the up-
per third of its length;
glabrous to moderately
spreading to appressed
short-pubescent; central

Texas or the Ouachita

Mts. of southeastern Ok-

lahoma and west central

Arkansas.

18. Abaxial calyx-lobes
(0.8)1.0-1.2(1.4) mm
long; fruit about 6-7
mm long and 2.5-3.5
mm wide; central
Texas on the Ed-
wards Plateau.

13. A. roemeriana.
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18. Abaxial calyx-lobes
0.6-0.9(1.2) mm long;

fruit about 7-9 mm

long and 5-4 mm

wide: QOuachita Mts.

of southeastern Okla-

homa and west cen-

tral Arkansas. .....

14. A. ouachitens:s.

13. Petiolules eglandular or with only
inconspicuous glands; leaflets acute
to broadly rounded, only rarely
emarginate and the midvein only
rarely terminating in a globose or
swollen tip; plants of almost the

entire range of the genus. .......
............... 15. A, fraticosa.

1. Amorpha californica Nutt. in Torr, & Gray, FI. N. Am., 1:
306. 1838.

Erect, bushy shrub (0.7)1-3(4) m tall. Current season’s
orowth sparingly to more typically moderately puberulent
or crinkly-pilosulose bearing few to numerous, usually con-
spicuous, often apically pointed or sharply hooked, as well
as basally swollen, resiniferous, amber-colored glands.
[.eaves ascendant to spreading, (0.5)1-1.5(2.0) dm long.
Petioles (0.7)1-1.5(2.5) em long, usually equaling or longer
than the width of the lowermost leaflet, densely crinkly-
pilosulose or puberulent to glabrous with several to numer-
ous, rounded and pointed, resiniferous, pustulate glands.
Stipules caducous, oblong-lanceolate to lanceolate or linear,
eolandular, reddish-brown, sparingly to densely, appressed
tawny-pilosulose, (2)4-6 mm long. Rachis of leat slender,
about 1 mm in diameter, densely crinkly-pilosulose or
puberulent to glabrous, moderately beset with both sharp-
pointed and rounded, amber-colored, resiniferous, sessile
glands. Leaflets (11)13-19(25), oblong to elliptic-oblong,
(0.8)1.5-2.5(4.2) em long, (0.6)1-1.5(2.0) em wide, typi-
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cally 1.5-2.2 times as long as wide, opposite or more typi-
cally alternate, symmetrical, more or less broadly rounded
to subcordate basally, typically broadly rounded to obtuse
and emarginate apically, entire to inconspicuously crenu-
late; secondary veins very slightly, if at all, elevated be-
neath. Midvein usually terminating in a swollen, globose
tip flush with the margin or very rarely slightly exserted
or very rarely somewhat tapering. Lower surface of leaf-
lets moderately pilosulose throughout but densely so along
the midvein to glabrous or very nearly so, conspicuously
glandular-punctate below with light to dark brown, resin-
ous glands of apparently 2 sizes; upper surface typically
moderately pilosulose but occasionally glabrous, eglandu-
lar. Petiolule 0.7-1.5(1.8) mm long, densely spreading
pilosulose to glabrous, sparingly to moderately pustulate-
glandular. Racemes erect, usually solitary but rarely few
together, (0.5)1-1.8(2.5) dm long: rachis of inflorescence
moderately spreading-pilosulose, hirsutulous or puberulent
to glabrous, sparingly glandular pustulate with both
rounded and sharp-pointed glands. Pedicels 0.3-1.2 mm
long, densely spreading- to appressed-pilosulose hirsutulous
or puberulent to glabrous, eglandular: bracts lanceolate to
narrowly linear, 1.5-4 mm long, externally moderately
spreading- to appressed-pilosulose, eglandular to moder-
ately pustulate-glandular, internally glabrous, caducous.
Calyx-tube narrowly cylindric or somewhat funnelform,
2.0-2.8 mm long, moderately spreading- to appressed-pilosu-
lose or puberulent throughout to glabrous, abundantly to
sparingly pustulate-glandular in upper half. Calyx-lobes
usually tipped by a conspicuous pustulate gland and also
frequently sparingly to moderately glandular-pustulate,
densely to moderately pilosulose or glabrous both externally
and internally. Adaxial calyx-lobes broadly to narrowly
triangular-dentate, acute, (0.4)0.8-1.5(2) mm long: lateral
calyx-lobes slightly longer, acute to acuminate, (0.5)1-2
(2.2) mm long; abaxial lobe narrowly lanceolate, acumi-
nate, (0.8)1.5-2.5 mm long. Vexillum 5-7 mm long, about
2.5-4 mm wide, broadly obovate, gradually tapering to the
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short, indistinct claw about 1 mm long, moderately to
strongly arching, apically more or less truncate to emargi-
nate and often with a central apiculation, reddish-purple
and with the claw and blade both strongly enveloping the
filaments. Filaments 6-7 mm long, united into a sheath for
the basal 2.0-3.2 mm, glabrous: anthers about 0.5-0.7 mm
long, pale yellow. Style moderately ascending-pilose; ovary
either densely pilosulose or very sparingly so and then only
apically. Fruit 6-8 mm long, 2.5-3.5 mm wide, broadest
above the middle, tapering somewhat basally, with the
adaxial margin straight or slightly outwardly outcurved
above and the abaxial strongly outwardly bowed, densely
to moderately pilosulose throughout or only sparingly
strigillose apically, pustulate-glandular in the upper half
or two-thirds. Seeds smooth, plump, 2.5-3.2 mm long, lLight-
to olive-brown.

Distribution: Northern California (approximately 11°
N) south into the Sierra San Pedro Martir of northern
Baja California (approximately 31° N) and sporadically
eastward as far as southeastern Arizona.

Two rather strikingly distincet varieties have been recog-
nized within this species. Their distribution as shown by
our rather conventional but crude mapping does not sug-
gest that they are strictly allopatric but a more refined
appraisal of their relationship should wait at least careful
field observations. The two may be separated by the fol-
lowing key.

A) Upper surface of leaflets, rachises and petiolules moder-
ately to densely spreading-pilosulose or puberulent;
alyx-tube moderately spreading-pilosulose or occasion-
ally appressed-pilosulose; calyx-lobes all, or at least the
longest, over 1 mm long. ........ la. var. californica.

A) Upper surface of leaflets, rachises and petiolules gla-
brous or very nearly so; pubescence on lower surface
of leaflet lacking or largely restricted to the midvein:
calyx-tube glabrous or nearly so or sparingly to rarely
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moderately strigillose; calyx-lobes all 1 mm long or less.
1b. var. napensis.

la. A. californica var. californica
Amorpha californica Nutt. in Torr. & Gray, Fl. N. Am.
1- 306. 1838. TYPIFICATION: “St. Barbara, Califor-
nia, near the coast,” Nuttall s.n. (holotype(?), NY!).
A. hispidula Greene, Fl. Fran. 14. 1891. TYPIFICA-
10N : California: MONTEREY C0., Hickman s.n.
(lectotype, ND-G!).
A. californica var. hispidula (Greene) Palmer, Jour.
Arnold Arb. 12: 163. 1931.

Branchlets, rachises, petioles and petiolules moderately
spreading pilosulose or puberulent; leaflets spreading- to
appressed-pilosulose above and below. Calyx-tube usually
moderately to densely spreading- or appressed-pilosulose or
puberulent, eglandular or sparingly and inconspicuously
pustulate-glandular. Calyx-lobes usually more than 1 mm
long. Pod moderately to densely more or less appressed,

short-pubescent.

Distribution: Coastal Ranges north of San Francisco to
about 38°30’ N and along the Coastal Ranges south of San
Francisco from Monterey Co. (about 36°30” N) into north-
ern Baja California in the Sierra San Pedro Martir (about
30°30” N): also in an area south of Mt. Shasta (about
41° N) and on the western slopes of the Sierra Nevada
(about 39° N) ; disjunctly occurring in central and south-

eastern Arizona. (Map 2.)

1b.  A. californica var. napensis Jepson, Man. Fl. P1. Calif.
556. 1925. TYPIFICATION: California: Howell Mt,
Napa Range, Jepson 6835 (lectotype, JEPS!). The
lectotype, designated by Jepson (FI. Calif. 2: 331.
1936), is a sterile specimen and apparently a crown
sprout while his number 6834 collected on the same
day and the same place, is the fruiting specimen from
which most of the diagnostic information was ob-

tained.
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MAPS 1-2. Map 1. Awmorpha californica var. napensis  (dots
north of San Francisco Bay) and A. apiculata (dots with horizontal
line in Baja California). Map 2. A. califormea var. califorinea,

Branchlets, rachises, petioles and petiolules very spar-
ingly pilosulose or more typically glabrous; leaflets gla-
brous above and either glabrous beneath or the pubescence
primarily restricted to the midvein. Calyx-tube olabrous
or sparingly strigillose above or rarely moderately strigil-
lose throughout. Calyx-lobes usually all 1 mm long or less
and ranging from 0.4-1.0 mm long. Fruit sparingly to
moderately strigillose apically or throughout.

Distribution: endemic to the area north of San Francisco
Bay in Marin, Napa and Sonoma Counties. (Map 1, 1n
part.)

Both recent California floras (Munz, 1959, and Abrams,
1944) indicate the species is divisible into two varieties: a
northern one ranging from the Shasta area of southern
California south to Monterey and a southern variety rang-
ing from the Santa Lucia Mountains just south of Mon-
terey south to the Santa Ana and Santa Rosa Mountains
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of extreme Southern California. The range of the varieties
presented by these authors is in obvious conflict with those
found in this study although the morphological features
characterizing the taxa in all three studies seem to be
identical.

2. Amorpha apiculata Wiggins, Contr. Dudley Herb. 1: 171.
1933. TYPIFICATION : Mexico: banks of the Rio Santo
Domingo about 5 miles above Mission Santo Domingo,
Baja California, Wiggins & Demaree 4776 (holotype,
DS, not seen; i1sotypes, ARIZ!, DS!; F!; NY!, POM! RSA!).

Erect, slender shrub 2-5 m tall. Current season’s growth
moderately to sparsely spreading-pilosulose bearing few to
numerous, rounded, resiniferous, amber-colored, elliptic
glands and a few, apically pointed, basally rounded, spine-
like glands. Leaves ascendant to spreading, 1-2 dm long.
Petioles 1-2.5 ¢m long, usually equaling or longer than the
width of the lowermost leaflet, sparingly to moderately
spreading-pilosulose, with several to numerous, usually
rounded but occasionally pointed, amber-colored glands.
Stipules caducous to tardily deciduous, linear to linear-
setaceous, glandular, sparingly pilosulose, 2-3 mm long.
Rachis of leaf slender, about 1 mm in diameter, sparingly
to moderately pilosulose, moderately beset with rounded or
pointed, amber-colored, resiniferous, sessile glands. Leaf-
lets (9)13-19(25), elliptic to oblong-elliptic, mostly 1.5-
3.0(3.8) em long and (0.5)1.0-1.5 em wide, typically 2.2-
3.0 times as long as wide, usually alternate and symmetri-
cal, tapering either both basally and apically and often
acute to more or less rounded ; secondary veins very slightly
elevated bencath. Midvein exserted, 0.2-0.8 mm long,
slightly to conspicuously swollen at the tip. Lower surface
sparsely pilosulose throughout or more or less restricted to
the midvein where tending to be wide-spreading, “light
green, slightly glaucous,” conspicuously glandular-punctate
below with dark, resinous glands of apparently 2 sizes:
upper surface glabrous, “bright green,” moderately to
sparingly punctate-glandular. Petiolules 1.5-2.2 mm long,
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sparingly to moderately spreading to somewhat appressed
pilosulose, moderately pustulate-glandular. Racemes soli-
tary to several, 1-7 in number, 1-3 dm long, rachis mod-
erately spreading-pilosulose; pedicels 0.8-1.2 mm long,
moderately spreading to appressed pilosulose; bracts nar-
rowly linear, 2.5-3.0 mm long, sparingly pilosulose, pustu-
late-glandular, caducous. Calyx-tube narrowly funnelform,
2.5-3.0 mm long, moderately spreading-pilosulose through-
out, conspicuously pustulate-glandular in upper fifth. Calyx-
lobes usually tipped by a resinous, pustulate gland and
otherwise eglandular, moderatelyv to sparingly pilosulose
or puberulent both externally and internally. Adaxial caly-
cine lobe triangular-dentate, acute to less frequently acumi-
nate, 0.5-1 mm long; lateral lobes longer and more nar-
rowly lanceolate, acuminate, 0.8-1 mm long; abaxial lobe
narrowly lanceolate, acuminate, 1.2-2 mm long. Vexillum
-7 mm long, about 4 mm wide, broadly obovate with a
slender claw and a broad, truncate apical notch with a
central, triangular-dentate apiculation about 0.1-0.2 mm
long, white; the claw enveloping the filaments and the
blade either plane or reflexed away from the filaments.
Filaments greatly elongate, 8-12 mm long, united for the
basal 1-1.5 mm, glabrous; anthers about 0.5 mm long, ap-
parently pale yellow. Style moderately ascending-pilose;
ovary glabrous except for the uppermost pilosulose region
near the style. Fruit (apparently still immature) about
6 mm long and 2.5 mm wide, broadest above the middle,
tapering to base, with the adaxial margin very nearly
straight and the abaxial margin gradually outwardly
bowed, glabrous or sparingly pilosulose only near the top,
conspicuously glandular-pustulate.

Distribution: Known only from the Sierra San Pedro
Martir of northern Baja California, Mexico at approxi-
mately 31° N. (Map 1, in part.)

This species 18 clearly very closely related to Awmorpha
californica and especially to that species’s var. californica
which apparently also reaches its southern limit in the
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Qierra San Pedro Martir. I have examined only eleven
different collections of either species from this area. These
two species have been confused both in the field and the
herbaria by collectors and identifiers and at the present
time one cannot form any realistic picture of their ecologic
or spatial arrangement to one another. It does not seem
that the two are strictly altitudinally separated from one
another but if anything A. californica tends to occupy the
higher elevations.

The two species can seemingly be readily distinguished
from each other vegetatively and either in flower or fruit.
Additional collections and field observations from this re-
gion are certainly much to be desired.

Although A. apiculata seems in some respects to be less
strikingly different from A. californica var. californica
than is A. californica var. napensis, nothing would seem to
be gained by attempting to surmise now the results of the
needed research. The three taxa form a most distinctive
complex within the genus.

3. Amorpha herbacea Walt., Fl. Car. 179. 1788.

A shrub mostly (0.3)0.6-1.2(1.5) m high arising from a
thick, woody, often horizontal rootstock reportedly up to
2 m in length and 2 em in diameter. Current season’s
growth dull reddish-purple, olivaceous to light brown,
slender, about (1)2-4 mm in diameter, with numerous fine
longitudinal grooves and ridges and sprinkled throughout
with few to numerous, usually inconspicuous, small punc-
tate glands, mostly densely short-pubescent or puberulent
and then often appearing canescent but occasionally (espe-
cially in Florida) only very sparingly pubescent. Leaves
numerous, spreading to ascendant, mostly about (0.6)0.8-
1.8(2.4) dm long. Petioles mostly densely short-pubescent,
puberulent or strigillose but occasionally glabrous or nearly
so and with few to numerous postulate glands especially
abundant near the base, typically shorter than the width
of the lowest leaflet but occasionally as long as 1.5 times
the width, about (0.5)1-10(13) mm long. Stipules incon-



1975 Amorpha — Wilbur D«

spicuous, pigmented like the stem and rachis, glabrous to
sparingly pubescent, caducous or persisting as a withered
remnant, appressed, acicular to sotaceous, about (1)1.2-
2 5(3) mm long. Rachis of leaf slender, about 0.5-1 mm n
diameter, usually densely short-pubescent or puberulent
throughout (or 1f differentially so, then more densely
pubescent above in and about the channeled groove) to less
commonly sparsely short-pilose, strigillose or even glabrous
or nearly so, sparingly olandular throughout. Leaflets (19)
23-45(63) in number, about (0.7)1.0-2.5(3.2) cm long and
(3)4-10(15) mm wide, mostly (1.2)2-3(4) times as long as
broad. usually symmetrical but rarely asymmetrical, oppo-
<ite or alternate, the interval between petiolules on the
same side of the rachis about (0.3)0.6-1.2(1.8) cm long.
Blades of leaflets mostly broadly to narrowly oblong or
occasionally oblong-elliptic to elliptic, or rarely ovate-ob-
long, ovate, obovate, obeordate or almost orbicular with the
base usually broadly rounded to obtuse. occasionally sub-
cordate, truncate or nearly so, oblique or rarely tapering
and then more or less acute; the apex obtuse to broadly
rounded to almost truncate and occasionally shallowly
emarginate, with the midvein terminating in a sessile or
<ubsessile. distinctly swollen, often olobose, glandular knob,
or. when exserted, the swollen tip on a stalk about 0.2-
0.5(0.8) mm long. Texture of leaflets coriaceous to sub-
coriaceous when dry, finely reticulate above from the very
slichtly elevated venation excepting the scarcely depressed
midvein: the margin usually slichtly to conspicuously revo-
lute and very inconspicuously crenulate to entire, or nearly
<0. Midvein prominently elevated beneath and the second-
ary veins but slightly raised. Both surfaces of the leaflets
usually very densely pubescent, but rarely the upper or
oven both sides glabrous or very nearly so, and when most
nearly glabrous, then otften strigillose beneath along the
principal veins; pubescence of the upper surface usually
short-pilose, puberulent, or even strigillose and that of the
lower surface usually short-villous, pilose, puberulent, or
rarely strigillose; punctate olands on the lower surface
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usually conspicuous and readily apparent to the unaided
eye, appearing to be of approximately two size classes,
usually numerous but occasionally few, ranging in number
from about (40)75-225(425) glands per half-leaflet. Petio-
lule about (0.7)1-2 mm long, usually densely puberulent,
occasionally strigillose, less commonly sparsely puberulent
or strigillose and rarely glabrous, with few to numerous
pustulate glands. Stipels acicular to setaceous, mostly (0.4)
0.8-2 mm long, rarely tardily deciduous, glabrous to pu-
berulent, especially near the base. Racemes usually few to
several or occasionally numerous, appearing terminally
clustered or occasionally solitary, about (1)4-12(20) in
number, mostly appearing slender and elongate, about
(0.3)1-1.8(4) dm long and (0.8) 1.2-1.8(2) e¢m in diameter,
sessile, subsessile, or on a peduncle 1-4(7) em long and
with a usually densely but occasionally sparsely puberulent,
conspicuously ridged and grooved, sparingly pustulate
glandular rachis bearing numerous, usually densely clus-
tered, mostly densely short-pubescent to puberulent or oc-
casionally glabrous pedicels about (0.2)0.4-1.2(1.8) mm
long, subtended by a caducous, sparsely glandular-punctate,
usually sparingly puberulent to short-pubescent, brownish
to amber colored, linear-subulate to setaceous bract about
(1.2)1.8-2.5(3) mm long. Calyx-tube turbinate to nar-
rowly campanulate or cylindrical, mostly about 1.5-2.5(3)
mm high with the abaxial side slightly longer than the
adaxial, usually either very densely puberulent or short-
pilose throughout, and with the pubescence curly and
spreading or, rarely, densely to sparingly minutely strigil-
lose throughout, or the strigillose pubescence restricted to
the upper third or half, or (occasionally in Florida) the
tube completely glabrous or the lower half or two-thirds
of the tube glabrous and the upper portion variously pubes-
cent, bearing few to numerous conspicuous pustular glands
scattered throughout the upper one-third to two-thirds of
the tube. Calyx-lobes externally usually densely puberulent
or short-pubescent and hence the margins not appearing
strikingly ciliate or occasionally (especially in the more
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olabrous Floridian forms) merely sparsely puberulent and
then the margins appearing densely short-ciliate, punctate-
glandular, internally the lobes and occasionally the very
uppermost portion of the tube densely puberulent to short-
pubescent (the tube otherwise glabrous within). Adaxial
calyx-lobes usually triangular-dentate and often narrowly
so, mostly acute to acuminate but occasionally (most com-
monly in the Floridian variety with a glabrous calyx-tube)
oblong and then obtuse, about (0.4)0.5-1(1.2) mm long;
lateral calyx-lobes broadly to narrowly triangular, mostly
longer than the adaxial lobes but shorter than the abaxial,
acute to acuminate and mostly (0.6)0.8-1.2(1.5) mm long;
the abaxial lobe usually narrowly triangular, acute to
acuminate and mostly (0.8)1-1.5(2) mm long. Vexillum
about (4)5-6(7) mm long and (2)2.5-5.5 mm wide, broadly
obcordate and tapering into a narrow claw, strongly arch-
ing and incurved laterally, and thus enveloping the inner
floral parts with an entire to finely erose margin, blue-
violet, purplish-violet to white. Filaments about 6-5 mm
long, glabrous. Anthers about (0.3)0.4-0.6(0.5) mm long,
vellow to yellowish orange. Pistil about 6 mm long with a
sparsely ciliate or puberulent to glabrous ovary about 1
mm high, and broadest at or about the middle and tapering
to either end and with a densely antrorsely pubescent style
about 5 mm long terminated by a small, truncate, stiematic
tip. Fruit about 4-6 mm long and about 1.8-Z.5 mm wide,
broadest at or near the middle and tapering to the 1-2 mm
stipe-like base, conspicuously pustular-punctate in the up-
per half or two-thirds, densely short-pubescent to olabrous
or nearly so, exceeding the calyx-tube by about Z.5-1 mm,
laterally compressed, obliquely obovate to very slightly,
crescent-shaped, the adaxial side straight to slightly arched
concavely away from the rachis, the abaxial side strongly
outwardly bowed, terminated by the often 0.5-0.5 mm per-
sistent base of the style.

Distribution: Dry, open woods, sandhills, or savannahs,
typically of the Coastal Plain but occasionally in the Pied-
mont or mountains from North Carolina south into Florida.
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This species, the most widespread of the southeastern
dwarf taxa is not morphologically uniform throughout its
extensive area. Its variability is most pronounced in

Florida.

A striking extreme within the species as interpreted here
1s that element which was formerly designated A. floridana.
My earlier survey of the southeastern dwarf species
(Rhodora 56: 261-265. 1954) indicated that A. floridana
represented a distinct species endemic to the west coast of
Florida from about the Apalachicola region south at least
to Manatee and Highlands counties. The suggested differ-
ence 1n curvature of the dorsal suture of the fruit employed
by Small (Man. SE. Flora 688. 1933.) to distinguish the
two taxa is not tenable. The dorsal suture of most fruiting
specimens of the floridana type is straight, or very nearly
so, Just as in A. herbacea. Only rarely is it as curved as
shown by Palmer (Jour. Arn. Arb. 12: 194. f. 5. 1931).
Examination of many more specimens of A. herbacea s.s.
and of A. floridana has convinced me that the difference
between these two taxa is merely one of degree of pubes-
cence. However, there are also a small number of speci-
mens which seem at least partially intermediate between
these extremes. Macroscopically they appear much closer
to extreme A. floridana but microscopically the calyx-tubes
are pubescent to a varying degree. Some of these tubes
are sparsely puberulent or short-villous throughout, while

others are sparingly to densely strigillose throughout.
These intermediates might indicate introgression from A.
herbacea, since they are often found in areas in which that
taxon is known and are often collected with it. Except for
the apparently isolated area of the glabrous extreme about
Apalachicola in Franklin County, the range of the so-called
A. floridana coincides with part of that of A. herbacea in
western peninsular Florida. 1 tentatively have distin-
guished these two less than ideally separable taxa by the

following key.
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KEY TO THE VARIETIES OF A. HERBACEA

Upper portion of the plant inceluding the leaves usually
conspicuously pubescent; calyx-tube densely puberulent

to short-pilose; fruit densely to sparsely puberulent or
rarely glabrate, .......: 3a. A. herbacea var. herbacea.

Upper portion of the plant and the leaves appearing gla-
brous or nearly so, or at least not densely pubescent;
calyx-tube glabrous, sparingly puberulent or sparsely to

densely minutely strigillose; fruit olabrous. «..u.essses

...................... 3b. A. herbacea var. floridana.

3a. A. herbacea var. herbacea. TYPIFICATION: Doubtfully
present in Walter’s Herbarium (BM) as Dr. Carroll
E. Wood, Jr. did not see a photograph of a specimen
of this distinctive species in the GH photocopy ot
Walter’s Herbarium. A neotype should therefore per-
haps be designated.

A. pubescens Willd., Berlin Baumz. 1%, 19796:

A. pumila Michx., Fl. Bor. Am. 2: 64. 13803.

(nom. illegit., Intern. Code Art. 63). (TYPIFICATION::
holotype, P, not seen; phototype, GH 1

A. eyanostachya M. A. Curtis, Boston Jour. Nat. Hist.
1. 140. 1835. TYPIFICATION: North Carolina: Wil-
mington, M. A. Curtis s.n. (lectotype, NY!).

A herbacea var. « typica Schneider, Bot. Gaz. 13: 299,
1907.

A. herbacea var. B Boyntoni Schneider, Bot. Gaz. 15:
200, 1907. TYPIFICATION: Florida: PASCO CO., pine
barrens. Richland, Curtiss 6664 (lectotype, MO!;
isolectotypes, cu!l, GA!, GH!, ISC!, MIN! NEB!, NY/,
PHIL !, ucl usl)

Usuvally at least the upper portion of the stem densely
short-pubescent or puberulent, but occasionally only
sparsely pubescent and rarely almost glabrous. Rachis of
leaf usually densely short-pubescent or puberulent through-
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out or rarely sparsely short-pilose, puberulent or strigillose.
Rachis of the inflorescence usually densely short-pubescent
or puberulent. Calyx-tube very densely puberulent or
short-pilose throughout, and with the pubescence curling
and spreading and not at all strigillose. Fruit densely to

sparsely puberulent or short-pubescent throughout or in
part glabrous.

Typification: Probably not in Walter’s Herbarium (BM).
Supposedly from the area about Walter’s plantation in

present day Berkeley County, South Carolina, where it is
common.

Distribution: Dry, open woods, sandhills, or savannahs.
typically of the Coastal Plain but occasionally in the Pied-

mont and mountains from North Carolina south into pen-
insular Florida. (Map 3.)

Schneider did not treat his two proposed varieties as
distinct species since they were “apparently connected . . .
by some intermediate forms.” The extremes in leaflet size
and number are striking but the transition from one
morphological type to the other is complete. The more
northern specimens are often separable from those from

the southern portion of the range, but exceptions are fre-
quent.

3b. A. herbacea var. floridana (Rydb.) Wilbur, Jour. Elisha
Mitchell Sci. Soc. 80: 55. 1964.

A. floridana Rydb., N. Am. FI. 24: 31. 1919. TYPI-

FICATION: Florida: [no other locality given],
Chapman s.n. (NY!).

Upper portion of the stem glabrous or nearly so to
sparsely short-pilose or puberulent, but occasionally notice-
ably puberulent or strigillose. Rachis glabrous or nearly

S0 to more or less densely puberulent or short-pubescent,
especially above. Rachis of the Inflorescence sparsely to
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MAPS 3-5. Map 3. Aworpha herbacea vav. herbacea.  Map 4.
A. herbacea var. floridana. Map 5. A. georgiana var. georguand (dots
in the Carolinas and Georgia), A. georgiana var. confiusa (triangles)
and A. erenulata (dots with vertical and horizontal lines in southern

Florida).

densely puberulent. Calyx-tube glabrous or nearly so to
sparsely short-puberulent or minutely strigillose through-
out, and the pubescence, when present, often restricted to
the upper portion of the tube or at least sparsely dis-
tributed below, or, if more or less equally dispersed and
dense, then the pubescence strigillose.
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Distribution: Known definitely only from western Flor-
1da from Franklin County to Manatee County in dry pine
lands and fields, sandy roadsides. (Specimens of this spe-
cles collected by Leavenworth [GH, PH], and others [NY]
are labeled “East Florida.”) (Map 4.)

4. Amorpha crenulata Rydb., N. Am. FL 24: 30. 1919.
TYPIFICATION : Florida: DADE C0., in hummocks, be-
tween Coconut Grove and Cutler, 