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FROM THE EDITORS

Science and the scientific language have evolved concurrently
from Aristotle's work in 300 B.C. to date. As new scientific discoveries
and applications were made, new words were added to the literature.
However, in some cases, the wheel revolved and a new emphasis has
been applied to historic word forms. A classic example currently
emphasized is the case of the term 'technology'. What is 'high
technology', 'biotechnology', etc?
Webster's International Dictionary gives a greek meaning to
technology, 'technologia' as "any practical art utilizing scientific
knowledge, as horticulture or medicine; applied science contrasted
with pure science" and "bios gr. life or living; biology, the science of life;
the branch of knowledge which treats living organisms." Therefore,
the only new application to the scientific language is a coined word
coupling bio and technology as biotechnology. Thus, the evolutionary
process of application, or art of applying new scientific methodology
and equipment to living organisms is an attempt to make desired
changes or observations, which may, or may not have been previously
possible. Advances in scientific instrumentation technology during the
past quarter century have exceeded those accomplished during a
century of the industrial revolution. The contemporary companion
term to biotechnology is high technology, generally referring to the
modern state of the art in electronics, mechanics, and non-living
systems. This does not mean that invention of the McCormick reaper
in 1851 or Edison's light bulb patent in 1878 were not high technology.
Similar examples can be given for biotechnology from the discovery of
gaseous exchange by plants published by Joseph Priestly in 1771,
which led to the discovery of the interactive life processes of plants
and animals and ultimately photosynthesis and respiration. And
biotechnology continues, and has continued throughout the last
century in the thousands of plant and animal improvements through
systematic breeding and genetic programs. Herein, the genetic
expression of thousands of traits in plants has been modified by
systematic gene transfer, induced mutations and selection.
The current emphasis on biotechnology focuses attention, directs
funding, and opens new opportunities that will greatly enhance
progress in biotechnological developments. Also, modern laboratory
instrumentation and techniques will permit the acceleration of
biotechnological discovery and eliminate many barriers to previously
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unattainable, or impossible discoveries. However, the key to productive
conventional, or future biotech research is the dedication of keen,
inquisitive, and perceptive minds of biological researchers to well
defined goal-oriented research programs. As in previous generations,
some of the major discoveries will come from individual researchers
and others from the team approach. In the field of plant improvement
or gene transfer through DNA or gene splicing to incorporate a single
trait, conventional genetic transfer systems or methodology will be
required to develop the final acceptable or usable product. Thus, a
blend of biotechnological methods will be required and with reasonable
luck will require years for development. The following quote seems to
be appropriate.
"The plant-breeder before making combinations should
with great care select the individual plants which seem best
adapted to his purpose, as by this course many years of
experiment and much needless expense will be avoided.
The differences in the individuals which the plant-breeder
has to work upon are sometimes extremely slight. The
ordinary unpracticed person cannot by any possibility
discover the exceedingly minute variations in form, size,
color, fragrance, precocity, and a thousand other characters
which the practiced breeder perceives by a lightning-like
glance. The work is not easy, requiring an exceedingly keen
perception of minute differences, great practice, and
extreme care in treating the organisms operated upon, and
even with all the naturally acquired variations added to
those secured by scientific crossing and numerous other
means the careful accumulation of slight individual differences through many generations is imperative, after which
several generations are often, but not always, necessary to
thoroughly 'fix' the desired type for all practical purposes.
Science sees better grains, nuts, fruits , and vegetables,
all in new forms, sizes, colors, and flavors , with more
nutrients and less waste, and with every injurious and
poisonous quality eliminated, and with power to resist sun,
wind, rain, frost, and destructive fungus and insect pests;
fruits without stones, seeds, or spines; better fiber, coffee,
tea, spice, rubber, oil, paper, and timber trees, and sugar,
starch, color, and perfume plants. Every one of these, and
ten thousand more, are within the reach of the most
ordinary skill in plant breeding." (Luther Burbank.
September 30, 1902).
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This principle remains unchanged with the old or new biotechnological research. One of the great hinderances I see to scientific
advancement in biotechnology is the excessive time required on the
part of research scientists in obtaining funding to support their
research projects through the competitive grant system. This system
also detracts from the continuity of the research exploratory process
into the unknown. Contrariwise, it does motivate scientists to excel in
their research endeavors. Administrators of research funds should
use every means possible to minimize the time required by highly
trained and dedicated scientists in preparation of paper work to
justify funding. The final conclusion is that regardless of the new or
conventional biotechnology, funding is insufficient and too difficult to
obtain to maintain reasonable progress. Conventional funding methods
have delivered monumental changes in biological technology during
this century and should be increased rather than decreased.
Charles V. Hall, Head
Department of Horticulture
Iowa State University
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LEGUMINOSAE OF THE UNITED STATES.
ASTRAGALUSL.: IV. Species summary N-Z 21
Duane Ise1y2 2 •23

ABSTRACT. This is the fourth contribution to a taxonomic-desc riptive treatment
of A stragalus , native, established, and cultivated in the United States. It concludes
the descriptive portion. Species are listed in alphabetic sequence. Included for
each is a taxonomic description of the plant, its geographic range and habitat,
syno nymy listing, keys to varieties if any, and usually brief disc ussion. A few new
combinations and new varieties in Astragalus were published in Isely ( l 983b ). To
these one more, A. pleianthus (Shinners ) Isely comb. nov., is added herein .
Index descriptors: Astragalus, Legurninosae, Fabaceae, United States flora.

In the first entry in this series (Isely, 1983a), Keys to the Species,
an extensive introduction outlined the structure of the work It also
included a summary of Astragalus and its classification as represented
in the conterminous United States, a listing of terminology and
symbols, and acknowledgments. The second and third parts (Isely,
1984, 1985), descriptive of species in alphabetic sequence were also
prefaced with introductory preambles.
Herein , I reiterate only that native and established species are
listed in boldface, and the few cultivated kinds are labeled by Roman
print and abbreviated descriptions. Authors' names for species taken
up are spelled in full , whereas those in synonymy listings are named
by conventional abbreviations where applicable.
Two abbreviation devices are as follows.
Proportionate length/ width ratio of leaflets. The designation r
(ratio), in addition to shape terminology (e.g., ovate, lanceolate, etc.),
is used because leaf or leaflet proportions are commonly more
diagnostic than absolute dimensions, which commonly are highly
variable. The statement "Leaflets 2-4 r" means that the leaflets are 2-4
times as long as wide.
Length of plant organs. Dimensions of lengt h are not qualified as
to direction , i.e., 2 cm = 2 cm long. Plant height is given the same way,
Journal Paper No. J -12435 of the Iowa Agriculture and Horne Economics Experiment Station, Ames, IA 50011. Project 1983.
22 Professor, Departments of Botany, and of Plant Pathology, Seed and Weed
Science, Iowa State University, Ames, IA 50011.
23 Support by NSF Grant Deb-8 103505 is gratefully acknowledged.
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e.g., "Sterns erect, 2-4 drn." When width is intended, it is identified as
such, e.g., "2 cm wide."
Reference to distributional maps is listed through the text of this
and previous parts in this series. The next volume will be the Atlas,
i.e., the distributional maps.
DESCRIPTIONS OF SPECIES (continued)

Astragalus naturitensis Payson
Map 134
A. naturitensis Pays. (1915); A. naturitensis var. typicus Barn.
(1948).
A. arietinus var. stipularis Jones (1895) ; A. stipularis (Jones)
Jones (1895); Xylophacos stipularis (Jones) Rydb. (1917)
quoad basionyrn.
Subacaulescent, tufted, miniature, cinereous-pubescent perennial
from a branched, superficial or aerial, slightly thatched caudex 0.3-2
cm, the slowly elongating tips obscured by irnbricated stipules, the
older portions with conspicuous stipule scars. Leaves clustered;
leafstalk 2-5 cm; leaflets 9-15, obovate to elliptic, usually obtuse, 2-6
mm, 2-4 r, mostly folded, often glabrate above. Stipules free. Peduncles
scapose, 2-7 cm, commonly > leaves, with 4-9 subcapitate or briefly
racernose, ascending flowers 12-15 mm; axis slightly elongating and
reclinate in fruit. Flower pedicels 0.5-1 mm. Calyx tube shortly
cylindric, 4-6 mm, mixed-pubescent; teeth 1-1.5 mm. Corolla bicolored;
standard whitish-striate; keel and wings purple or purple-tipped.
Ovules ca. 20-30. Legumes ascending-hurnistrate, subsessile or substipitate by gynophore, unilocular or subunilocular, deciduous, tardily
dehiscent; body narrowly ellipsoid to oblong-lanceoloid, straight or
incurved, obcornpressed to obcompressed-triquetrous, 1.2-2 cm x ca.
(3-) 4-6 mm; dorsal face plane to slightly depressed; ventral suture
carinate, sometimes proximally depressed; valves coriaceous, mottled,
strigulose; dehiscence on ground, apical, ventral. Desperati: Naturitenses.
Sw CO, Montrose and Montezuma cos., possibly NM, McKinley Co.
(specimen ambiguous, not mapped). Sandstone rirnrock, sandy
pockets and crevices in ledges; rare and local. Ca. 1 700-1900 m.
May-June.
This is a tiny (leaflets 2-6 mm) acaulescent species with
strigulose, unilocular, obcornpressed to trigonous pods. It resembles
A. deterior of Mesa Verde Park, which, however, has connate stipules.
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Astragalus neglectus (Torrey & A. Gray) Sheldon
Map 135
Phaca neglecta T. & G. (1838); A. cooperi Gray (1856); A. neglectus
(T. & G.) Sheld. (1894) non Ledeb. ex Steud. (1840), nom. nud.,
nee A. neglectus (Freyn) Freyn (1895, non 1893).
Phaca neglecta fma. limonia Farwell ( 1924 ); A. neglectus fma.
limonia (Farwell) Fern. (1927).
Barely strigulose or glabrate perennial from superficial crown
with erect, clustered, basally leafless stems 5-9 dm. Leafstalk 4-10 cm;
leaflets 11-21, elliptic-oblong, 8-25 mm, ca. 3-6 r , glabrous above.
Stipules free. Racemes included, with 10-20 nodding flowers 11-15
mm. Fruiting pedicels 2-5 mm. Calyx tube 3.5-5 mm, black- or whitepubescent; teeth ca. 1.5-3 mm. Corolla white, drying ochroleucous.
Ovules ca. 10-20. Legumes erect, sessile, unilocular or subunilocular,
persistent, dehiscent; body inflated, ovoid or ovoid-ellipsoid, subterete,
1.5-3 x 0.8-1.5 (-1.8) cm, slightly sulcate; valves subcoriaceous,
glabrous; dehiscence said to be apical. Neglecti.
NY and adjacent Ontario, w to e Manitoba and SD. Shaded
ravines, lake shores, stream banks. Occasionally persisting in disturbed
areas. Infrequent. June-July.
In its area of occurrence, not rich in Astragalus, A. neglectus
superficially resembles A. canadensis, which arises from rhizomes
and has connate stipules, dolabriform pubescence, and an uninflated
pod.
Astragalus nelsonianus Barneby
Map 134
Astragalus pectinatus var. platyphyllus Jones (1902); A.
nelsonianus Barn. (1964).
Seleniferous perennial from a subterranean caudex with clustered, basally leafless, decumbent or ascending and clump-forming,
glabrate or sparsely strigulose or puberulent stems 2-3 (-4) dm.
Leaves mostly subsessile; leafstalk 4-8 cm; leaflets (5-) 7-9 (-11),
confluent with rachis, narrowly oblong to oblong-oblanceolate, 2-4.5
cm x 1.5-4 mm, 10-15 r, flat but marginally involute. Lower stipules
conn ate. Racemes ± foliage, (7-) 10-15 flowered; axis elongating in
fruit with 10-15 ascending, then declined flowers 24-28 mm. Calyx
tube cylindric, 7-10 mm, black- or white-strigulose; teeth 2-3 mm.
Corolla white, drying ochroleucous. Ovules ca. 20-30. Legumes
declined, sessile, unilocular, persistent, dehiscent; body elongateellipsoid, subterete, 1.5-3 x 0.8-1.2 cm; sutures prominent; valves thick,
fleshy when immature, woody at maturity, glabrate; dehiscence apical,
both sutures. Pectinati: Pectinati.
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C WY to ne UT. Alkaline flats, grassy ridges, bluffs, gullys. 16002150 rn. May-July.
Astragalus nelsonianus is essentially a peripheral form of A.
pectinatus, and might be better considered a variety of that species. It
is recognized by its somewhat willow-like foliage , large flowers, and
large, glabrous, pendant fruits.

Astragalus neomexicanus Wooton & Standley
Map 136
A. neomex icanus Woot. & Standl. (1913); Pisophaca neomexicana
(Woot. & Standl. ) Rydb. (1929).
Caulescent, strigulose, villous perennial from a superficial or
aerial origin with clustered, spreading, distally ascending sterns 0.5-3
drn, some proximally with old leafstalk tatters. Leafstalk 6-20 cm;
leaflets ca. 25-35, diminishing distally, mostly elliptic, acute, 4-15 mm,
2-4 r, subcinereous or greenish. Stipules free. Racemes ± leaves with
10-20, initially contiguous, then loosening and declined flowers 15-19
mm. Calyx tube gibbous-carnpanulate or shortly cylindric, 7-9 mm,
often dark-pigmented; teeth 2-4 mm. Corolla dull purple, greenishpurple to pink. Ovules ca. 25-30+. Legumes declined to hurnistrate,
sessile, subunilocular or unilocular, or the narrow septum to 1 mm,
and then nearly bilocular because of contiguous position of sutures,
deciduous, dehiscent; body incurved-oblong in side view, obcornpressed and didyrnous at maturity, 1.5-3 cm x 7-10 mm; dorsal and
ventral faces initially only depressed, sulcate at full maturity; valves
heavily coriaceous, coarsely cross-ridged, villosulous or strigulose;
dehiscence apical, both sutures. Argophylli : Neomex icani.
S NM, Lincoln and Otero cos. Dry banks, hillsides, talus with
pinyon-juniper or yellow pine; road cuts; local. Ca. 2100-2500 rn. (July-)
Aug.-Sept.
Astragalus neomex i canus c ombines a fruit typical of the
Argophylli with a caulescent habit, a gibbous-carnpanulate calyx, and
nodding flowers. It is thus the antithesis of A. feensis and A.
waterfallii, which have argophyllus habit and flowers , but bilocular
trigonous pods.
Astragalus nevinii A. Gray
Map 141
A. nevinii Gray (1886); Tium n evini i (Gray) Rydb. (1929).
Suffrutescent or herbaceous, cinereous or white-canescent perennial from a s uperficial base; sterns clustered, bushy-straggly,
ascending 1-4 drn, often with leafstalk tatters at base. Leafstalk 3-7
cm; leaflets 13-25, elliptic or elliptic-obovate, truncate or retuse, 3-6
(-12) mm, 1.5-3 r . Stipules free. Racemes> leaves, with 15-20+, closely
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positioned, soon declined flowers 10-12 mm. Calyx tube 3-4.5 mm,
dark-puberulent; teeth ca. 1.5-2.5 mm. Corolla ochroleucous, drying
pale yellow. Ovules 15-20. Legumes spreading-declined, exsertedstipitate 4-10 mm, bilocular, slowly deciduous with pedicels, tardily
dehiscent; body half-ellipsoid or oblong-incurved, plumply triquetrous,
1.5-2 cm x 4-5 mm, apiculate; dorsal face broadly sulcate at maturity;
valves coriaceous, rugulose-reticulate, glabrous; dehiscence from
raceme or on ground, and apical. Neviniani.
CA, an insular endemic on San Clemente Island where locally
common. Dunes, bluffs, sandy slopes. (Feb.-) May-June (-July).
Astragalus nevinii is identified by its glabrous, stipitate pods
that contrast with its canescent foliage and sterns. A. miguelensis,
also of California islands, resembles A. nevinii in flower but has
connate stipules and inflated, sessile pods.

Astragalus newberryi A. Gray (1876)
Map 136
Silvery or cinereous, acaulescent perennial of superficial or aerial
origin from clustered, heavily thatched, barely elongating caudices.
Foliage pubescence of sericeous or (in age) subvillous aspect, of nearly
straight, mostly subappressed or irregularly spreading hairs 1-2 mm
and commonly also with an underrnantle of tornentose, short, curled
or twisted hairs; leafstalk and peduncle with partly spreading hairs.
Leafstalk 3-12 (-15) mm; leaflets (1-) 3-11 (-13), broadly obovate,
rhombic or elliptic-oblanceolate, 5-20 mm, 1.5-4.5 r. Stipules scarious,
free. Racemes scapose, subcapitate or shortly racernose, ± or < leaves,
reclinate in fruit, with 2-6 (-8) ascending or erect flowers 15-30 mm.
Ca lyx tube cylindric, 6-13 mm, black- to light-pubescent; teeth 1.5-5
(-6) mm. Corolla pink-purple to bicolored, narrow. Ovules ca. 25-30+.
Legumes ascending or variously directed, sessile or substipitate (by
gynophore) to 1 mm, unilocular, deciduous, tardily dehiscent; body
obliquely semi-ovoid and nearly straight to oblong and lunateincurved 90°-160°, obcornpressed medially and proximally but laterally
compressed at apex (young pods may seem t o be entirely laterally
compressed) , (1-) 1.5-2.5 (-3) cm x 7-10 mm; ventral face flat or
shallowly sulcate; valves fleshy, becoming subwoody, the s urface
complet ely concealed by initially white, then bronzed pubescence,
both villous and tornentose; dehiscence after falling, apical, both
sutures. A rgophylli: Newberryani.
Sw OR, across NV into desert CA, e tow UT, n AZ, and n NM.
Open desert slopes and flats with sagebrush , shadscale, pinyonjuniper, grass, upwards to open pine forest ; dry gravelly soils to
gumbo knolls. (600-) 1200-2450 (-3050) rn. (March-) April-June.
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Astragalus newberryi is a strictly acaulescent species, which
arises from thatched bases and bears "cotton-ball" pods in which the
pubescence completely obscures the surface. Only the related A.
eurekensis, which, however, has strigose petioles and ochroleucous
flowers , matches it in these characters. Other species with similar
pods, primarily of subsection Eriocarpi, have pannose foliage pubescence and are slightly or evidently caulescent. Small plants of A.
newberryi with a reduced number of leaflets (Kaibab variant,
following paragraph) somewhat resemble A. musiniensis (eastern
and central Utah) in flower but the A. musiniensis usually has
considerably larger leaflets.
Barneby (1964, p. 665) described "three remarkable forms all
deserving further study." These are:
(1) A "Kaibab Plateau variant" with small flowers and reduced
leaflet number. This is referred to var. newberryi herein.
(2) An "Aquarius Mountains variant." This is var. aquarii
described following.
(3) An "Ash Meadow variant." This is now Astragalus phoenix
Barne by.
As treated following, Astragalus newberryi includes the widespread, multiracial typical variety and two poorly known local
varieties.

1.
1.

Key to varieties of Astragalus newberryi
Leaflets 1-3; Aquarius Mts. , Mohave Co., at low elevations, ca.
600 m.
var. aquarii
Leaflets 3-13; range of species, usually 1200 m or above.
2. Flowers diverse in size; calyx (9-) 11-18 mm; standard ca. 1 730 mm; leaflets (3-) 5-13; range of species.
var. newberryi
2. Flowers "small"; calyx 9-11 mm; standard 15-20 mm; leaflets
9-13; AZ, Mohave Co., vicinity of Kingman and Hackberry.
var. blyae

Var. aquarii Isely (1983)
Map 136
Range as given in key; presently known only from the vicinity of
type locality, Burrow Creek, adjacent to Yavapai Co. line. 600-750 m.
March-April.
Plants subpulvinate, white-sericeous. Leaves unifoliate and
palmately trifoliolate, obovate, 4-10 mm, 1.2-1.8 r. Peduncles ± foliage
with 1-3 shortly exserted flowers. Calyx ca. 8 mm. Corolla ca. 15 mm.
Legumes small, ca. 15 mm, incurved about 90°.
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This rare or overlooked Sonoran desert form of Astragalus
newberryi, possibly transitional towards A. phoenix, is presently
known to me from two collections (both ARIZ), evidently from the
same locality: Benson & Darrow 10898 (1941) and Darrow & Gould
3695 (194 7). Some depauperate desert forms elsewhere simulate var.
aquarii in having a reduced number of broadly obovate leaflets, but
the leaflets (usually 3-5) are more numerous, the peduncles better
developed, and the fruits are larger, or shaped differently.
Var. blyae (Rydberg) Barneby
Map 136
Xylophacos blyae Rydb. (1929); A. blyae (Rydb.) Tidestr. (1937); A.
newberryi var. blyae (Rydb.) Barn. (1947).
Range as given in key. Larrea or grassland desert; hillsides and
canyons; igneous soils. Ca. 1050-1350 m. March-May.
Var. blyae is a local form with small flowers and numerous, 9-13,
small leaflets mostly less than 8 mm. The fruits are more strongly
incurved, some hamate, than "average" var. newberryi.
Var. blyae is not strongly marked because its characters may be
duplicated by those of plants elsewhere. But Barneby (1964) has
noted, "Field experience has shown that it forms vigorous and
uniform colonies and is therefore more than a depauperate state of
A. newberryi."
Var. newberryi
Map 136
A. newberryi Gray (1876); Xylophacos newberryi (Gray) Rydb.
(1905); A. newberryi var. typicus Barn. (1947).
A. eriocarpus Wats. (1871) non DC. (1802); Tragacantha watsoniana
Kuntze (1891); A. suturalis Sheld. (1894); A. newberryi var.
eriocarpus (Wats.) Jones (1895); A. newberryi var. watsonianus (Kuntze) Jones (1902); Xylophacos watsoniana (Kuntze)
Rydb. (1913).
A. newberryi var. castoreus Jones (1895).
A. purshii x newberryi Jones ( 1923).
A. purshii x watsonianus Jones (1923).
The widespread typical form of A. newberryi is regionally
variable in vigor, leaflet number, flower size, quality of pubescence and
legume shape. It is possible it includes one or more discrete, local
varieties. 24 Plants from the Kaibab Plateau and contiguous Kane
24 Addenda in press: Barneby (manuscript for the Intermountain Flora) has now
segregated var. newberryi into some three varietal forms. These are not listed here
because they remain to be formally published and because it is not immediately
possible once more to review the species.
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County, Utah, come to special attention because they tend to be of
small stature and have a reduced number of leaflets (3-7, but
sometimes more). The flowers of these, commonly borne on a short
peduncle emersed in the foliage, are variable in size, 17-23 mm. The
fruits are usually small, sometimes barely 1 cm long and ball-like in
shape, sometimes initially swelling within the calyx which becomes
tumescent before it splits. But weak or irregular correlation among
these features and exceptions to all of them are more suggestive of
genetic or ecological population variation than of a coherent variety.
Some plants with both small flowers and nine or more leaflets could
just as well be var. blyae, but I have followed Barneby (1964) in
limiting that variety to local populations in Mohave County, Arizona,
south of the Colorado River.
Astragalus nidularis Barne by ( 1956)
Map 134
Rhizomatous, strigulose perennial from a subterranean crown
with clustered, assurgent, bushy- or tangled-branched, evidently or
sparsely leafy, green to subcinereous stems 1.5-4.5 dm. Leaves reduced
upwards on stem, the leaflets diminishing in size and number;
leafstalk 2-5 cm; leaflets 5-11, commonly distant, oblong, obtuse, 4-13
mm, 3-9 r , flat or folded , commonly deciduous so that mature plants
may appear essentially leafless; terminal leaflet confluent with axis.
Stipules of above-ground stems free but lowermost amplexicaul and
those of rhizomes amplexicaul to subconnate. Racemes exserted 5-20
cm in fruit, with 6-20+, often remote, ascending flowers 11-14 mm.
Calyx tube narrowly campanulate, dark-puberulent, 4-5 mm; teeth 1-2
mm. Corolla pink-purple. Ovules 20-24. Legumes divergent or pendant,
stipitate 2-3 mm, unilocular, persistent, dehiscent; body oblanceolate
or oblong, straight to decurved, obcompressed, 2-3 cm x (3.5-) 4-5
mm; dorsal face depressed, or narrowly or broadly sulcate; sutures
prominent; valves heavily papery or subcoriaceous, strigose; dehiscence distal, or convergent, through both sutures or primarily the
ventral. Lonchocarpi: Lancearii.
Se UT, w San Juan and adjacent Garfield and Wayne cos. Pinyonjuniper, blackbrush, open benches in red sandstone soils. 1750-1850
m. April-May.
Among the sparsely foliolate Lonchocarpi, Astragalus nidularis
and A. harrisonii both have stipitate divergent-pendant pods. The
former is leafless only in age, while the latter, of Wayne County, Utah,
is ephedroid prior to flowering.
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Astragalus nothoxys A. Gray
Map 138
A. nothoxys Gray (1864); Oxytropis nothox ys (Gray) Jones ( 1895);
Spiesia nothoxys (Gray) Jones (1895) norn. prov.; Aragallus
nothox ys (Gray) Heller (1898); Hamosa nothoxys (Gray) Rydb.
(1927).
Astragalus madrensis Jones (1923); H. madrensis (Jones) Rydb.
(1929).
H. gooddingii Rydb. (1927); Astragalus gooddingii (Rydb.) Tidestr.
(1935).
Evanescent, strigulose, subglaucescent-green or cinereous perennial (-annual) from a taproot. Sterns basally branched, decurnbentascending, often mat-forming, 1.5-3 drn. Leafstalk 2-8 cm; leaflets 1119, broadly or narrowly obovate, 3-13 mm, ca. 2-3 r, glabrate above.
Stipules free. Peduncles exserted, > foliose stern; racemes with 6-15
initially compact, then loosening, ascending to divergent flowers 8-12
mm, the axis elongating to 2-8 cm. Calyx tube subcylindric, 3.5-5 mm;
teeth 1.5-2.5 mm. Corolla lilac to pink-purple, commonly drying
purple, 8-12 mm; wings ± or > standard; keel broad, acute or porrect.
Ovules ca. 20-25. Legumes ascending, sessile, bilocular, deciduous,
dehiscent; body oblong, straight to incurved, cornpressed-triquetrous,
1.5-2 (-2.5) cm x 2.5-3.5 mm; dorsal face sulcate; valves papery;
strigulose, dehiscence on ground, ventral, convergent. Leptocarpi:
Pringleani.
Se AZ, slightly into adjacent NM and Chihuahua. Hillsides, stream
banks and dry beds, washes, arid grassland among oaks, cholla,
mesquite, juniper; said to favor caliche soils; aggressive in disturbed or
ruderal habitats such as overgrazed range and roadsides; weedy,
common and abundant. Ca. 750-2000 rn. (Feb.-) March-April (-May);
sometimes also fall-blooming.
The combination of features by which Astragalus nothoxys is
recognized are its feathery, subglaucescent foliage, the broad, usually
porrect keel, and the bilocular, harnasoid pod.
Astragalus nudisiliquus A. Nelson
Map 139
A. nudisiliquus Nels. (1912); Xylophacos nudisi li quus (Nels.)
Rydb. (1925).
Caulescent, cinereous, tornentose perennial from a superficial
caudex with prostrate, clustered, often branched, mat-forming sterns
0.5-2 drn. Pubescence of sinuous or curled and intertwined hairs often
forming a pan nose covering on foliage. Leafstalk 3-9 cm; leaflets (9-)
11-17, obovate, obtuse or subacute, 4-15 mm, 1.8-3 r, flat or folded.
Stipules free . Racemes included, subcapitate with (3-) 4-8 erect
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flowers 2-2.5 cm. Calyx tube cylindric, 10-12 mm; teeth 2-4 mm.
Corolla pink-purple, sometimes light on drying, narrow. Ovules 30+.
Legumes divergent-ascending or h umistrate, sessile or substipitate,
unilocular, deciduous, tardily dehiscent; body asymmetrically ovoid-to
oblong-lanceoloid, nearly straight or lunate, 2-3 (-4) cm x (8-) g-12
mm; ventral suture sulcate; valves initially fleshy, becoming coriaceous,
loosely villous with hairs ca. 2 mm that do not conceal valve surface;
dehiscence said to be after falling, apical. Argophylli: Eriocarpi.
E OR (Malheur Co.) and adjacent ID. Valleys of the Snake River
and affluents; river bluffs, terraces, eroded slopes, sandy, clay or stony
bottoms, usually with sagebrush; locally common. Ca. 600-1000 m.
April-June.
Among the Argophylli, this species is distinguished by its well
developed stems, usually pannose leaves, and thinly villous pods in
which the valve surface is discernible. Lacking fruits , it may be
confused with A. purshii vars. glareosus and ophiogenes of the same
region. A. purshii var. ophiogenes , ecologically congruent with
A. nudisiliquus, has much smaller flowers. A. purshii var. glareosus,
ordinarily growing at higher elevations, has mostly 2-5 flowered
racemes, shorter stems and commonly more acute leaflets, but facile
determination is not always possible.
Two fruiting specimens seen seem intermediate between A.
nudisiliquus and A. purshii var. glareosus. They have thinly
pubescent pods as A. nudisiliquus but are scarcely caulescent and
have 2-4 flowered racemes. Possibly they suggest some introgression
between these taxa.

Astra galus nutans M.E. Jones
Map 137
A. nutans Jones (lg23); Phaca nutans (Jones) Rydb. (lg2g).
A. deserticola Jeps. (lg25).
A. chuckwallae Abrams (lg44).
Strigulose annual or ephemeral perennial from a taproot or
indurated base with basally branched, numerous, decumbent or
ascending stems 0.5-2.5 dm. Leafstalk 2-7 (-12 ) cm; leaflets 7-13,
elliptic to oblanceolate, 3-7 cm, 2.5-4.5 r, often folded. Stipules free.
Racemes included, with 6-10, loosely disposed, ascending, ultimately
declined flowers 8-11 mm; axis elongating in fruit , 1.5-2.5 cm. Calyx
tube 2-3 mm; teeth 1-2 mm. Corolla pink-purple to bicolored;
standard recurved go keel broad, incurved go +. Ovules ca. 20-25.
Legumes spreading, sessile to substipitate by gynophore 0.5-2 mm,
unilocular with funicular flange 1-2.5 mm wide, deciduous, tardily
dehiscent; body bladdery-inflated, ovoid, subsymmetric, subterete,
0

0

;
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1.5-2.5 x 1.2-1.6 cm (appearing wider when flattened); valves paperydiaphanous, strigulose; dehiscence on ground, apical. Injlati: Aridi.
Se CA, San Bernardino and Riverside cos. Foothills of mountains
(Old Dad, Providence, New York, Clark) of e Mohave and n Colorado
deserts. Flats, washes, rocky slopes; usually with creosote bush; locally
abundant. Ca. 450-2000 m. March-June.
Ostensibly, Astragalus nutans is just a slight extension of A.
allochrous to the eastern margin of the southern California deserts.
Technically, the pods, often elevated on a slight gynophore, differ in
possessing a distinct funicular flange. The leaflets are fewer in number
and the flowers more brightly colored than those of A. allochrous in
the California periphery of its range.
Two other Inflati of southeastern California resemble Astragalus
nutans. A. gilmanii of the mountains around Death Valley has
incurved to spreading pubescence and fewer (8-12) ovules. A.
insularis var. harwoodii, mostly south of A. nutans, has an
asymmetric, essentially half-ellipsoid pod, smaller flowers , and more
leaflets.

Astragalus nuttallianus A.P. de Candolle (1825)
Maps 19, 20, 21 , 2la, 140
Diminutive or slender, glabrate or pubescent annual or winter
annual with simple or basally branched, prostrate (sometimes matforming), ascending or erect stems 0.3-4 dm. Leafstalk 1-6 (- 7) cm;
leaflets (7-) 9-19, obovate, ovate-cuneate, elliptic or oblong, all
truncate or retuse or those of medial and upper leaves acute
(-obtuse), 2-10 (-15) mm, 1.3-4 (-5) r. Stipules free. Racemes erect or
incurved-ascending, subcapitate or shortly racemose, with 1-8
ascending-spreading flowers 4-7 mm; axis scarcely elongating after
anthesis and fruits clustered, or (var. micranthiformis) elongating to
2 (-3) cm. Flowering pedicels 0.5-1 mm, in fruit 0.8-1.6 mm, commonly
arched but not twisted. Calyx tube 1.3-3 mm, thinly or conspicuously
black- to white-strigulose with hairs 0.4-1 mm or rarely villosulous
with longer hairs. Teeth 1-3 mm, ± tube. Corolla whitish to pinkpurple, drying pale, violet or dull blue; standard oeillate; keel obtuse,
acute to subporrect. Ovules 10-20. Legumes spreading, or declined
and upwardly incurved, sessile or barely substipitate, bilocular,
persistent, dehiscent; body oblong to linear-oblanceolate, nearly
straight, gently curved, especially at base, or incurved to 120° (-180°),
initially subtriquetrous-compressed, ultimately subterete, 1-2.5 cm x
2-3.5 mm; dorsally sulcate; valves papery to thinly coriaceous, greenish
(-mottled) when immature, becoming reticulate and dark brown or
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black at maturity, glabrous or strigulose (-hirsutulous or villosulous);
dehiscence apical, downward, both sutures. Leptocarpi: Leptocarpi.
S KS, OK, and TX (-LA) , w to desert se CA, n into s UT, and w to
sw CO; s into Mexico.
Astragalus nuttallianus and its immediate allies include the
most common and conspicuous annual Astragalus in the United
States. They represent one of the more perplexing groups in the
genus, particularly in Texas where the greatest number of annual
kinds are concentrated. Among several systematic interpretations
(e.g., Shinners, 1958; Turner, 1959; Barneby, 1964; Correll and
Johnston, 1970; and the present one) , none has a substantive claim to
preeminence because the reproductive biology of these plants has not
been studied and because genetic isolation of syrnpatric forms has
been assumed rather than demonstrated.
Herein (as in Barneby's 1964 treatment) , Astragalus nuttallianus
is defined as a widely distributed species including several varieties.
These seem to include two groups whose evolution has proceeded via
different mechanisms. This situation is discussed in detail by Barneby
(1964, pp. 1060-61). In one group extending from Texas westward to
southern California, among which var. austrinus is the dominant
form, varietal differentiation seems to have been mediated by
geographical or ecological isolation, and the several largely allopatric,
intergrading replacement taxa are structured in the same fashion as
most ubiquitous Astragalus. They are, however, overlain in central
and eastern Texas with several geographically and ecologically
syrnpatric taxa that, though similar morphologically, ostensibly do not
intergrade even when growing together. To a considerable extent, this
biological difference correlates with that of leaflet form, the medial
and upper leaves of the austrinus group having acute to obtuse
leaflets whereas those of nuttallianus affiliation have truncate or
emarginate leaflets on all leaves. But morphological support of this
concept is marred by ambiguity among some of the Texas taxa that
are variable in leaf form. Also, var. zapatanus, which is conveniently
associated with A. nuttallianus because it matches it in leaflet shape
and keel characters, has calyx pubescence similar to that of var.

austrinus.
Thus, for lack of substantiation of a hypothesis, I do not segregate
A. austrinus and presumed affiliates-they are maintained as
varieties in a (possibly) umbrella species herein. On the other hand, I
depart from Barneby (1964) in treating the Texas endemics A.
nuttallianus var. macilentus and var. pleianthus at the species level
on the basis that their differentiation from A . nuttallianus is
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approximately equivalent to that of the conventionally accepted A.
leptocarpus and A. lindheimeri.

1.

1.

Key to varieties of Astragalus nuttallianus
Plants of TX, OK, and slightly of LA.
2. Leaflets all truncate or retuse.
3. Legumes glabrous (-minutely strigulose ); leaflets strigulose
or subglabrate, glabrous above; KS, s OK, nc and sc TX
(-LA), exclusive, however , of the TX cos. specified
following.
var. nuttallianus
3. Legumes loosely strigulose or hirsutulous; leaflets hirsutulous; replacing the above var. in extreme s TX (Webb,
Zapata, Starr, Brooks, and Jim Hogg cos.) and_adjacent
Mexico.
var. zapatanus
2. Leaflets of medial and upper leaves acute (-obtuse).
4. Legumes glabrous or strigose with straight hairs to 0.5
mm, usually glabrous within the range of the following; c
tow TX (a few, probably introductions, of e TX).
var. austrinus
4. Legumes hirsutulous or with curved hairs 0.4-1 mm; e and
s TX.
var. triclwcarpus
Plants of states west of TX.
5. Raceme axis scarcely elongating in fruit; keel acute; leaflets
essentially monomorphic, i.e., acute to obtuse, except among
some in AZ and CA deserts; w TX, across c and s NM, AZ, sw
UT, to s CA.
6. Calyx teeth mostly 1.8-2.8 mm, hispid-ciliate with hairs
0.7-1.2 mm; legumes bilocular; TX to se AZ (intergradient
with both of the following).
var. austrinus
6. Calyx teeth mostly 1-1. 7 mm, strigulose or hirsutulo us
with hairs 0.5-0.8 mm; legumes subunilocular or bilocular;
AZ, s UT, NV to CA.
7. Leaflets nearly monomorphic, none retuse or emarginate; calyx tube deeply campanulate, 1.9-2.8 mm; AZ
to CA except as specified for var . cedrosensis
following.
var. imperfectus
7. Leaflets dimorphic; leaflets of the lower leaves retuse,
those of the upper leaves acute ; calyx shallowly
camp an ulate, 1.4-1. 7 mm; Colorado Desert, CA,
slightly to adjacent AZ; also adjacent Mexico.
var. cedrosensis
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Raceme axis elongating in fruit, 0.5-2 cm; keel obtuse; leaflets of
lower leaves truncate; c to nw NM, n AZ, se UT, sw CO.
var. micranthiformis

Var. austrinus (Small) Barneby ex Shreve & Wiggins (1964)
Maps 19, 20, 21
A. nuttallianus var. canescens T. & G. ex Wats. (1878). A confused
name; see Barneby (1964, p . 1070).
Hamosa austrina Small (1903); A. austrinus (Small) Schulz. (1922);
A. nuttallianus var. austrinus (Small) Barneby ex Shreve &
Wiggins ( 1964).
A. subuniflorus Greene (1910); H. subuniflora (Greene) Rydb.
(1927).
H. davisiana Greene ex Rydb. ( 1927); A. davisianus Greene ex
Rydb. ( 1927) pro syn.
Range as given in key. Widespread and abundant in a variety of
soil types and habitats: prairies in the east to deserts in the west; hills,
sandy and gravelly flats , washes, upwards to pine; abundant,
especially in TX along roadsides and in other ruderal or disturbed
habitats and sometimes weedy. ?-2900 m. March-June (-Aug.-Sept.).
Var. austrinus passes clinally into var. imperfectus in Arizona,
and the differential features of the calyx and level of development of
the pod septum too frequently do not correlate. On the other hand,
while var. austrinus blends with var. micranthiformis to the north
and with var. trichocarpus at the eastern margin of its range, the
varieties are discrete in the sense that the exchange zone between
them is relatively narrow and intermediates are few.
Two other annual desert species of Astragalus in California and
Nevada resemble A. nuttallianus vars. austrinus and imperfectus,
but differ in that all leaflets are usually truncate or retuse. Of these,
the only common one is A. acutirostris, which has curved pubescence
and an elongating raceme axis. A. nyensis, local, has strongly curved,
conspicuously hirsutulous pods.
Throughout its range, var. austrinus includes forms with both
glabrous and strigose pods. When at TEX, I recorded the distribution
of these in Texas (Map 20). The pubescent forms are predominantly
to the northwest and the glabrous kinds south and east.
Var. cedrosensis M.E. Jones (1923)
Map 21
A. cedrosensis Vasey & Rose (1893) nom. nud.; A. nuttallianus var.
cedrosensis Jones.
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A. pertenuis Greene (1910); H. pertenuis (Greene) Rydb. (1927)

pro syn.
Range as given in key; also in adjacent Mexico. Desert flats and
washes. Ca. 100-300 m. Jan.-April.
Ideal var. cedrosensis, the southwestern phase of Astragalus
nuttallianus, is a plant of filamentous aspect with small, often
solitary flowers on long peduncles. The lowermost leaves, according to
Barneby (1964), have truncate leaflets, but the specimens I have seen
lack these leaves. Var. cedrosensis seemingly constitutes a semidiscrete
entity, but too much material outside of its assigned range has some
or most of the assigned features.
Var. imperfectus (Rydberg) Barneby
Map 21
H. imperfecta Rydb. ( 1927); A. nuttallianus var. imperfectus
(Rydb.) Barn. (1942).
Range as given in key. Desert mts., flats, washes. Ca. 300-1500 m.
March-June.
This variety is fairly distinct in the northwest corner of its range
(nw AZ and contiguous UT, NV, and CA), but merges with var.
austrinus in central and southern Arizona. To the south and west, it
is confluent with var. cedrosensis and the three (vars. austrinus,
imperfectus, cedrosensis) possibly should be combined as a single
tax on.
Var. micranthiformis Barneby (1964)
Map 19
Range as given in key. Pinyon-juniper country; open stony slopes,
washes, talus. 1200-1850 m. May-June.
This peripheral northern phase of western Astragalus nuttallianus is distinguished by its elongating racemes, truncate leaflets
and obtuse keel. There are evident intermediates with var. austrinus.
These are mapped with the variety they most closely resemble.
Var. nuttallianus

Map 140

A. micranthus Nutt. (1821) non Desv. (1814); A. nuttallianus DC.

(1825); Hamosa nuttalliana (DC.) Rydb. ex Small (1903).
A. nuttallianus var. quadrilateralis Jones ( 1898) .
A. nuttallianus var. enneajugus Jones (1898).

Range as given in key; of sporadic occurrence, possibly introduced
outside of this primary range. Prairies, open woodlands, fields, and
pastures; especially common and abundant in disturbed and ruderal
habitats and usually viewed as a weed; most frequent in calcareous
soils, conspicuous in spring. (Feb.-) March-June.
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Var. nuttallianus herein is the abundant Oklahoma and central
Texas form in which the leaflets of all leaves are truncate-emarginate,
the keel acute, and the inflorescence non-elongating. It is partially
sympatric with vars. austrinus and trichocarpus as well as A.
leptocarpus, A. macilentus, and A. pleianthus. Plants or populations
of several of these taxa may grow together. The leaflets of the upper
or all leaves of var. austrinus are acute or obtuse while those of var.
nuttallianus are truncate. A. leptocarpus has larger flowers (usually
8.5-12 mm) than A. nuttallianus and (on the average) longer
substipitate pods, which are nearly straight or moderately curved.
The flowers of A. macilentus also are larger than those of A.
nuttallianus; some of the leaflets are usually acute; the keel is obtuse,
and the raceme axis distinctly elongates in fruit. A key explicitly
contrasting these taxa may be found in the text of A. pleianthus.
Var. trichocarpus Torrey & A. Gray
Map 2la
A. nuttallianus var. trichocarpus T. & G. ( 1838); A. trichocarpus
(T. & G.) M. J. Young (1873) non Grah. ex Benth. (1835).
E TX, s to Refugio and Webb cos. Roadsides, open rangeland,
prairies, brushy hills, sandy or limestone soil, common. (Feb.-)
March-May.
In its region, and in fruit, var. trichocarpus is commonly easily
identified by the somewhat spreading pubescence on the pods. Pod
pubescence, however, varies to substrigulose, resembling that of var.
austrinus, with which it seemingly blends. Among duplicates of a
collection from Blanco County, Texas, one specimen has thinly
pubescent pods with slightly ascending hairs, while the fruit of the
other is almost glabrous. I doubt that these represent a recording
error on the part of the collector, because the plants otherwise look
as if they came from the same population. Among south Texas
material that other authors have called var. austrinus, I have
referred some to var. trichocarpus.
In flower, var. trichocarpus can usually be distinguished from
sympatric var. nuttallianus by its acute upper leaflets.
Var. zapatanus Barneby (1956)
Map 140
Range as given in key. Locally abundant, lower Rio Grande Valley,
mostly disturbed habitats; roadsides; sandy, grazed, or abandoned
fields. Feb.-March.
The relationships of this South Texas taxon are uncertain. It is
conveniently associat ed with var. nuttallianus because it matches it
in leaflet shape and keel characters. But it might be more truly
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affiliated with the contiguous A. trichocarpus, which has similar
pubescence.

Astragalus nuttallii (Torrey & A. Gray) J.T. Howell (1948)
Map 137
Robust, usually cinereous, villous or glabrescent perennial from a
superficial crown, with clustered and branched, prostrate, ascending
or pendulous stems 3-12 dm that often form dense, tangled masses or
hang from edges of bluffs. Pubescence of incurved or sinuous hairs of
various lengths. Leafstalk 4-15 cm, commonly curved; leaflets ca. 2139, elliptic-obovate to oblong, obtuse or emarginate, 4-20 mm, 2-3.5 r,
sometimes folded and appearing narrower. Stipules initially connate,
but breaking as stem enlarges and often seeming free. Racemes
intercalary or exserted, densely floriferous with 20-30+, quickly
declined flowers 10-15 mm. Pedicels in fruit 3-6 mm. Calyx tube 4-6
mm; teeth 1-2.5 mm. Corolla greenish-white to ochroleucous, sometimes lavender-tinged; keel maculate or not; wings < or> standard.
Ovules ca. 15-30+. Legumes spreading (-declined), sessile, unilocular,
deciduous, tardily dehiscent; body bladdery-inflated, asymmetricovoid, -obovoid or half-ellipsoid, subterete, 2-5 (-6) x 1.2-2.5 (-3) cm;
valves papery, often mottled, initially villosulous (-glabrate) but often
subglabrate at maturity; dehiscence on ground, apical. Densifolii:
Densifolii.
CA, Mendocino Co. s to Santa Barbara Co. Mostly immediate
coast, slightly inland in n part of range. Introduced in hort. (Bailey
Hort., 1976).
Astragalus nuttallii is the only Astragalus with sessile, bladdery
pods that is found at the shore line or on bluffs adjacent to the ocean
in middle California. It resembles A. curtipes and A. pomonensis,
which are usually inland in San Luis Obispo and Santa Barbara
counties. The former has pods that are stipitate on a gynophore, and
the latter is but scantily pubescent, contrasting with A. nuttallii,
which in the region of sympatry, is villous.
1.
1.

Key to varieties of Astragalus nuttallii
Of San Francisco Bay area, n to Mendocino Co.; leaflets glabrate
(-puberulent) and greenish; ovules ca. 15-20.
var. virgatus
From Monterey Co. s; leaflets commonly canescent and cinereous;
ovules ca. 26-30.
var. nuttallii

Var. nuttallii
Map 137
Phaca iriflata Nutt. ex T. & G. (1838) pro syn. non Gillies ex
Hook. & Arn. (1832); Phaca nuttallii T. & G. (1838); A. nuttallii
(T. & G.) J. T. Howell (1948).
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P. densifolia J. E. Smith (1814); A. densifolius (J. E. Smith) Torr.

( 1856) quo ad basionyrn non Lam. 1 783; A. menziesii Gray
(1894); A. crotalariae var. menziesii (Gray) Jones (1902); A.
vestitus var. menziesii (Gray) Jones (1923).
P. unde Rydb. ( 1929).
Range as given in key. Bluffs, shores, coastal chaparrel, roadsides;
locally abundant. 0-50 m. April-Oct. (-throughout year).
Although its habitat is partially destroyed, Astragalus nuttallii is
yet locally conspicuous on top of ocean bluffs, forming hanging
curtains from shelves, or tangled masses in depressions in oceanside
dunes. It penetrates slightly inland in ruderal areas, as road shoulders.
I have been skeptical of the conventional varietal segregation of
Astragalus nuttallii and this is supported by Hoover's ( 1970)
observations from San Luis Obispo County. "The species includes an
assortment of races. Plants found from Cambria northward are low
and spreading, generally densely white-hairy, and with exceptionally
large pods. The pods are smaller in plants found further south. Plants
among the Nipomo Dunes are tall and nearly erect thus resembling
var. virgatus of the San Francisco Bay region."
Var. virgatus (A. Gray ex Brewer & Watson) Barneby
Map 137
A. crotalariae var. virgatus Gray ex Brewer & Wats. (1876); A.
franciscanus var. longulus Sheld. (1894) ; A. franciscanus var.
virgatus (Gray ex Brewer & Wats.) Cockerell (1898); Phaca
virgata (Gray ex Brewer & Wats.) Rydb. (1929); A. nuttallii
var. virgatus (Gray ex Brewer & Wats.) Barn. (1958).
A. franciscanus Sheld. (1894); P. franciscana (Sheld.) Heller
(1906); A. vestitus var.franciscanus (Sheld.) Jones (1923).
Range as given in key. Contiguous to ocean or slightly inland in
disturbed sandy soil. 0-150 m. April-July.
Though uncertainly distinguishable from var. nuttallii, var.
virgatus is easily named by its more northern range. It includes forms
considerably differing in flower size and vigor. Most specimens are old,
the habitats for their descendents being largely destroyed.

Astragalus nyensis Barneby
Map 139
A. nuttallianus var. pilifer Barn. (1942); A. nyensis Barn. (1954).
Hirsutulous or incumbent-puberulent, diminutive annual with
simple or basally branched, prostrate-spreading stems 0.1-1.5 dm.
Leafstalk 1-4 cm; leaflets 7-18, obovate, retuse, 2- 7 mm, ca. 2-3 r,
folded and often appearing narrower. Stipules free. Racemes short,
included, with 1-4 declined flowers 4-5.5 mm. Calyx tube 1.5-2.3 mm;
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teeth ± or > tube. Corolla whitish, striate, keel obtuse. Ovules ca. 1214. Legumes declined, sessile, bilocular, deciduous, tardily dehiscent;
body oblong, falcate to almost harnate, cornpressed-triquetrous, 1.31.8 cm x 2.8-4 mm, dorsally sulcate; valves papery, hirsutulous;
dehiscence on ground, apical and convergent. Leptocarpi: Californici.
NV, Clark Co., and one station in Nye Co. Foothills of desert rnts.,
gravelly flats and washes; rare and local. Ca. 600-1400 rn. April-May.
There are three diminutive, annual Astragalus section Leptocarpi
with triquetrous, bilocular fruits in southern Nevada deserts. These
are:
1. Some or all leaflets acute, never retuse; legumes persistent,
glabrous or sparsely strigulose.
A. nuttallianus var. austrinus
1. None of leaflets acute, but retuse or truncate; legumes deciduous;
pubescence as follows.
2. Racemes exserted; pods resupinate due to t wisting of t he
pedicels and variously positioned; valves scantily strigulose or
glabrous.
A. acutirostris
2. Racemes short, included; pods declined; valves hirsutulous.
A. nyensis

Astragalus obcordatus Elliott
Map 142
A. obcordatus Ell. (1823); A. elliottii Dietr. (184 7); Tium obcordatum
(Ell.) Rydb. ex Small (1903); Batidophaca obcordata (Ell.)
Rydb. ( 1929).
Glabrate or sparsely strigulose perennial from a superficial
subrhizornatous caudex, with numerous, decurnbent to ascending
sterns to 3 drn. Leaflets 15-29, small and often irregularly arranged,
obcordate or cuneate-obovate, conspicuously retuse or truncate, 3-5
(-10) mm, ca. 1-2.5 r. Stipules free. Racemes mostly included with 515, ultimately spreading and deflexed flowers 8-11 mm ; axis
somewhat elongating in fruit. Calyx tube carnpanulate, 2.5-3.5 mm;
teeth 1.5-2.5 mm. Corolla blue-lavender, pink or bicolored. Ovules ca.
12-18. Legumes spreading to ascending, hurnistrate, sessile or with
short gynophore, subunilocular, deciduous, tardily dehiscent; body
lunate or half-ellipsoid, 1.5-2.5 cm x 4.5-7 mm, tapering at both ends,
cornpressed-triquetrous, dorsally sulcate; valves coriaceous or stiffly
papery, reticulate at maturity, glabrous; dehiscence, said to be on
ground, apical. Villosi: Austro-orientales.
N peninsular FL and in e Panhandle, one collection from s MS.
Pinelands, turkey oak, woodland or barrens, abandoned fields , river
margins, sand ridges, occasionally urban.
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Astragalus obcordatus and the villous-hirsute A. villosus are the
only species of Astragalus in Florida. A. obcordatus has all of the
essential characters of the midwestern A. distortus, and is doubtless
a coastal plain derivative.
Astragalus obscurus Watson
Map 143
A. obscurus Wats. (1871 ); Tium obscurum (Wats.) Rydb. (1929).
Ti um miserum sensu Rydb. ( 1929) non basionym.
Subscapose, caespitose or caulescent, inconspicuously strigose
perennial from a superficial caudex with slender, decumbent to
ascending stems 0.6-3 dm. Leaves mostly arising near ground level,
well-petioled; leafstalk 3-8 cm; leaflets (5-) 7-13, often distant, ovate to
usually oblong, 2-10 mm , 2.5-6 r , commonly glabrate above. Stipules
free. Racemes exserted, erect-incurved, with 5-10 (-15) apically
clustered, ascending-divergent flowers 7-10 mm. Calyx tube 2-3 (-4)
mm; teeth 0.5-1.5 mm. Corolla dull white, ochroleucous to sordid
purple-tinged, keel ± or > wings, subporrect. Ovules ca. 15-25.
Legumes erect, sessile, semibilocular to bilocular, persistent, dehiscent;
body oblong or oblong-oblanceolate, subterete-cordate, 1.5-2.5 cm x
3-4 mm, dorsally sulcate; valves thickly chartaceous, inconspicuously
puberulent; dehiscence apical, then ventral. Reventi-arrecti: Obscuri.
E and c OR, ne CA, n NV, and sw ID. Open hillsides, ridges, usually
with sagebrush in basalt-derived soils, locally common. Ca. (750-)
1050-2150 (-2600) m. May-July.
Astragalus obscurus, aptly named, has free stipules, small drab,
apically crowded flowers, and erect, persistent pods. In flower , it
resembles A. salmonis, ultimately with deflexed pods, which differs in
having a longer, 3.5-5 mm, black-strigose calyx tube.
Astragalus oniciformis Barneby (1957)
Map 139
Strigulose or incumbent-puberulent perennial from a superficial
caudex with clustered, slender, decumbent stems 1-2 dm. Leafstalk
2-7 cm; leaflets (15-) 17-25, spaced, elliptic-oblong, 2-5 (- 7) mm, 1.53.5 r, folded or flat, all articulate, glabrate above. Stipules free.
Racemes ± leaves, lax, the elongating axis commonly exceeding the
short peduncles, wit h 5-12 reflexed flowers 5-7 mm. Calyx tube ca. 2
mm; teeth 1-1.5 mm. Corolla ochroleucous, standard striate, incurved
to 90°, ± wings; keel in curved 100°-130°. Ovules 5-12. Legumes
pendulous, stipitate 2-4 mm, partially or nearly bilocular, slowly
deciduous with pedicels, tardily dehiscent; body half ellipsoid or
short-oblong, straight or slightly incurved, triquetrous, 7-12 x ca. 3
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mm, dorsally sulcate; valves papery, loosely strigulose; dehiscence
pres umably on ground, said to be apical. Miselli.
ID, Blaine Co. Open rocky, sandy, basaltic soils; local endemic. Ca.
1450 m. May-June.
Within its region, Astragalus oniciformis is characterized by its
tiny leaflets, free stipules, small, light flowers and small pendant,
stipitate, nearly bilocular pods. It resembles the contiguous A.
mulfordae, differing in its curved pubescence, free stipules and
jointed terminal leaflets.
Astragalus onobrychis L.
Vigorous, procumbent-ascending, dolabriform-pubescent perennial; leaflets 13-27 pairs, narrowly elliptic to oblong-lanceolate;
stipules connate; racemes exserted, spicate, ovoid or oblong, with
usually 20-30+ flowers 15-25 mm; calyx 6-8 mm; corolla usually violet
to lavender; standard > wings by 5-8 mm; legumes short, 8-15 mm,
shortly lanceolate, bilocular. Europe.
Bailey and Bailey (1941); Bailey (1949); Bailey Hort. (1976). No
U.S. material seen.

Astragalus oocalycis M.E. Jones
Map 144
Astragalus oocalycis Jones (1898); Diholcos oocalycis (Jones)
Rydb. ( 1929).
Cnemidophacos urceolatus Rydb. ( 191 7).
Seleniferous, sparsely strigulose to glabrate perennial from a
superficial crown with clustered, ascending, mostly simple stems 2-4
dm, which form spreading clumps. Leafstalk 7-15 cm; leaflets 19-25,
oblong to linear, 1.5-3.5 cm, 4-15 r , flat or folded, petioluled but
scarcely articulate, glabrate above. Lowermost stipules connate,
remainder free. Peduncles robust, strongly exserted; raceme villous,
broad, spicate, with 20-30+, crowded, subsessile, spreading to declined
flowers 14-16 mm. Flowering calyx tube villous, ovoid, 8-9 mm;
fruiting calyx urceolately inflated to 12 mm, reticulate; teeth subulate,
ca. 2 mm. Corolla ochroleucous, marcescent. Ovules 6-8. Legumes
enclosed within the reflexed calyces, and deciduous with them,
substipitate by a gynophore, unilocular, tardily dehiscent; body halfellipsoid or boat-shaped, obcompressed, 5-7 x 3.5 mm, ventrally
sulcate; ventral suture prominent and exserted as an apiculate beak;
valves thinly coriaceous, transversely reticulate, glabrous; dehiscence
said to be basal and upwards. Oocalyces.
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Sw CO (Archuleta and La Plata cos.) and adjacent NM (San Juan
Co.). Open rocky slopes, clay or shale banks, ravines, adjacent to oak,
yellow pine, or sagebrush. 1700-2000 m. May-July.
The huge spire-like spikes and small pods enclosed by the inflated
calyx render this species unique.

Astragalus oocarpus A. Gray
Map 141
A. crotalariae (Ben th.) [sensu] Torr. (1859); A. oocarpus Gray
(1864); Phaca oocarpa (Gray) Rydb. (1929).
Robust, glabrate perennial from a superficial crown with branched,
erect or ultimately sprawling stems to 0.6-1.2 dm. Leafstalk 5-15 cm;
leaflets 19-35, elliptic to oblong, retuse or obtuse, 0.8-3 cm, 2-3.5 r,
often folded and appearing narrower, glabrate. Stipules free. Flowering
racemes ± leaves, initially compact with ca. 21-35, ascending or
spreading flowers 9-12 mm, the axis elongating to 5-20 cm in fruit.
Calyx tube 2.5-4.5 mm, sparsely strigulose, usually white-fringed about
orifice; teeth 0.7-1.3 mm. Corolla ochroleucous, upswept. Ovules 30+.
Legumes ascending or spreading, sessile but with a proximal neck,
unilocular with funicular flange, persistent, dehiscent; body inflated,
rigidly coriaceous, glabrous or strigulose; dehiscence apical. Inflati:
Inflati.
CA, c San Diego Co. Cismontane slopes of desert mts., open areas
in chapparal and oak woodland. ( 600-) 900-1500 m. June-Aug.
In San Diego County there are four related taxa of Astragalus,
section Inflati, with ochroleucous flowers and inflated pods, which are
often confused. They may be compared as follows:
In flower:
1. Plants glabrate.
2. Corolla distinctly upswept; wings ± keel; calyx teeth 0.7-1.9
mm, usually white-fringed; mts.
3. Plants erect; leaflets 19-35; summer flowering; cismontane
mts.
A. oocarpus
3. Plants decumbent; leaflets 15-25; spring flowering; mostly
transmontane mts.
A. douglasii var. parishii
2. Corolla scarcely upswept; wings > keel; calyx teeth 1.7-2.5
mm, without fringe; cismontane; lower elevations, sw corner of
co.
A. deanei
1. Plants pubescent.
4. Plants erect; leaflets 13-19; transmontane, extreme se corner
of co.
A. douglasii var. perstictus
4. Plants decumbent; leaflets 15-25; transmontane but not se
corner of co.
A. douglasii var. parishii
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In fruit:
Legumes persistent, inflated but thick-walled; fruiting mid- or
late-summer; cisrnontane rnts.
A. oocarpus
1. Legumes deciduous, bladdery-inflated, produced late spring or
early summer.
2. Plants decurnbent; interior rnts., mostly transrnontane.
A. douglasii var. parishii
2. Plants erect; distribution as follows.
3. Leaflets 13-19, strigose; legumes 3.5-5.5 cm; extreme se
corner of co.
A. douglasii var. perstictus
3. Leaflets 21-29, glabrous; legumes 2-3 cm; extreme sw
corner of co. at low elevations.
A. deanei
By distribution:
1. Sw corner of co. at low elevations
A. deanei
A. douglasii var. perstictus
1. Se corner of co.
1. Central mountains.
2. Cisrnontane.
A. oocarpus
2. Mostly transrnontane but slightly syrnpatric with above.
A. douglasii var. parishii
Other species with inflated fruits include the pink-purple flowered
A. palmeri, which runs across the western margin of the county and
has flowers structurally similar to those of A. deanei. A. pomonensis
of the section Densifolii comes into the eastern part of the county,
mostly at lower elevations. It commonly has more than 30 leaflets,
and usually dense racemes of soon reflexed flowers that are not
upswept.
1.

Astragalus oophorus Watson (1871)
Map 144
Shortly or plainly caulescent, glabrate ( -slightly strigulose)
perennial from superficial, simple or branched caudices; sterns
decurnbent to ascending, 1-3 drn, with at least one elongated internode
below peduncles. Leafstalk 4-14 cm; leaflets (7-) 9-19, suborbicular,
elliptic or elliptic-oblong, 1.1-3.5 r , thick-textured. Stipules free but
lowermost arnplexicaul. Peduncles 5-12 cm, usually > foliose stern.
Racemes ± foliage with 5-10, contiguous, ascending to spreading
flowers 11-19 mm. Pedicels in flower 2-4 mm; in fruit 3-6 mm. Calyx
tube carnpanulate or cylindric, 4-9 mm, glabrous or with a few black
hairs; teeth 2-3 (-4) mm. Corolla ochroleucous to lemon-yellow or
purple and white-tipped. Standard ± wings; keel much shorter.
Ovules 25-30+. Legumes ascending-hurnistrate or pendulous, stipitate
or exserted-stipitate by gynophore 4-10 mm, unilocular, deciduous,
tardily dehiscent; body bladdery-inflated, ovoid-ellipsoid or half-
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ellipsoid, straight or apically incurved (-incurved entire length),
subterete, 2-5 x 1-2 (-2.5) cm; valves papery but not diaphanous,
glabrous, usually mottled; dehiscence on ground, apical. Megacarpi.
W CO to e transmontane CA, s into AZ.
This multiracial species, with two major varieties and three local
forms, is collectively characterized by its glabrous aspect, broad,
subcoriaceous leaflets and stipitate, bladdery-inflated pods. Intimately
related to Astragalus megacarpus and A. beckurithii, it is distinguished
from the former by its caulescent habit and usually smaller, more
strongly stipitate fruits, and from the latter, though partly by range
and characters of some of the varieties, ultimately only by the
bladdery inflated fruit. A. oophorus var. caulescens and A. beckwithii
var. beckwithii are sympatric in central-northern Utah and essentially
identical in flower.

1.

1.

Key to varieties of Astragalus oophorus
Calyx tube cylindric (6-) 8-9 mm; flowers purple with whitetipped wings; stipe ca. 10 mm; Lincoln Co., NV, and w Iron and
Beaver cos., UT.
var. lonchocalyx
Calyx tube campanulate, 4-6.5 mm; flowers ochroleucous or
purple; stipe 4-8 (-10) mm; range other than above.
2. Legumes nearly symmetric, both sutures convex; flowers
usually bicolored, purple and white (but white in the local var.
lavinii); NV to e CA.
3. Flowers ca. 11-12 mm with calyx tube 4-4.5 mm; ovules ca.
25-30; Charleston Mts. of Clark Co., NV.
var. clokeyanus
3. Flowers 16-19 mm with calyx tube 5-6.5 mm; ovules 30+;
not of Clark Co., NV.
4. Flowers bicolored; leaflets of larger leaves 11-15; c NV
to e CA, but not of the counties specified for var.
lavinii following.
var. oophorus
4. Flowers white to ochroleucous; leaflets of larger leaves
7-11; local w NV, Douglas, s Lyon and Mineral cos., and
contiguous Mono Co., CA.
var. lcvinii
2. Legumes asymmetric, the ventral suture straight or incurved;
flowers ochroleucous; w CO, UT, toe NV (White Pine Co.), and
n AZ.
var. caulescens

Var. caulescens (M.E. Jones) M.E. Jones
Map 144
A. megacarpus var. caulescens Jones (1895); A. oophorus var.
caulescens (Jones) Jones (1923).
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A. artipes Gray (1878); Phaca artipes (Gray) Rydb. (1905); A.
oophorus var. artipes (Gray) Jones (1923).
Range as given in key. Open slopes, canyons, with oak, sagebrush,
juniper; roadsides. (1350-) 1 700-2450 m. May-June.
Perhaps var. caulescens should be treated as a species (A.
artipes) on the basis both of its half-ellipsoid to in curved pods and
ochroleucous flowers, and of its vicariant range with respect to the
other varieties.

Map 144
Var. clokeyanus Barneby (1954)
A. artipes auct.
Range as given in key. Openings in yellow pine forest; local. Ca.
2450-2750 m. June-July.
This is essentially var. oophorus with smaller flowers and fewer
ovules. It is known only from "the upper reaches of Lee Canyon . ..
east slope of Charleston Peak ... locally plentiful at the lower edge of
the forest belt" (Barneby, 1964).
Var. lavinii Barneby (1984)
Map 144
Range as given in key. Habitat similar to that of var. oophorus.
May-July.
The listing of this recently described segregate from var. oophorus
follows Barneby (1984). I have not studied the recent collections on
which it is based.
Var. lonchocalyx Barneby (1954)
Map 144
Range as given in key. Gravelly hillsides or flats, with sagebrush
and juniper. Ca. 1850 m. May-June.
Var. oophorus
Map 144
A. oophorus Wats. (1871); Phaca oophora (Wats.) Rydb. (1929).
P. jucunda Jeps. & Rydb. ex Rydb. (1929); A. jucundus (Jeps. &
Rydb. ex Rydb.) Peck (1941) quoad basionym.
C NV to e CA (Inyo Co.). Dry, rocky, desert slopes, washes, creek
banks, canyons with sagebrush and pinyon; locally abundant. (1200-)
1 700-3050 m. May-July.
This is the major western phase of Astragalus oophorus, clearly
distinguished from its eastern congener, var. caulescens, by pod shape
and flower color as well as allopatric range.
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Astragalus oreganus Nuttall (1838)
Map 145
A. ventorum Gray ex Wats. (1874).
Rhizomatous, strigulose perennial from subterranean origin with
low, decumbent-ascending, solitary or clustered, often zig-zag stems
0.5-2 dm. Pubescence dolabriform. Leafstalk 5-15 cm; leaflets 7-15,
smaller upwardly on rachis, broadly obovate to obcordate, 0.5-1.5 cm,
1-1.6 r, more lightly pubescent above than beneath. Lower stipules
connate. Racemes shortly exserted; axis > peduncles with 15-20+
contiguous, divergent, then reflexed, imbricate flowers 15-18 mm.
Calyx tube 5.5-7 mm; teeth 1-2 (-3) mm. Corolla ochroleucous (white). Ovules ca. 20-30. Legumes ascending, sessile, bilocular,
persistent, tardily dehiscent; body oblong, straight or slightly incurved,
subterete to slightly obcompressed,1-1.6 cm x 4-6 mm, dorsally
sulcate; valves coriaceous, pubescent; dehiscence apical. Uliginosi.
WY, n Sweetwater Co. and n to MT. Open arid country, mostly in
alkaline or saline soils, bluffs, dunes, buttes. Ca. (1200-) 1450-2150 m.
June-July.
This xeric, badlands species is characterized by its rhizomatous
habit, low stature, dolabriform pubescence, broad leaflets, and
congested, persistent, bilocular pods. It is evidently a habitat-specialized derivative of Astragalus canadensis var. brevidens.
Astragalus osterhoutii M.E. Jones
Map 145
A.osterhoutii Jones (1923); Lonchophaca osterhoutii (Jones) Rydb.
(1929).
Seleniferous, subsucculent, glabrescent or slightly strigulose,
greenish perennial from a slightly subterranean crown with sparsely
foliose, ascending or erect, clustered and clump-forming, basally
leafless sterns 3-4 (-5) drn. Leaves diminishing upwards on stern but
all foliose; leafstalk 3-8 cm; leaflets 7-13 (-15), narrowly oblanceolate
to linear, 1-4 cm, 7-15 r, mostly flat and marginally upcurved;
terminal leaflet confluent with rachis. Lower stipules connate.
Racemes exserted, with 10-20+ contiguous, soon declined flowers 1722 mm; axis elongating to 0.5-1 drn in fruit. Pedicels in flower 2.5-4
mm, in fruit 3-6 mm. Calyx tube cylindric, 7-9 mm, white- or rnixedstrigose; teeth 1-2 mm. Corolla white. Ovules 12-16. Legumes
spreading, then deflexed, stipitate 2-6 mm, unilocular, persistent,
dehiscent; body oblong-lanceolate, tapering at each end, straight or
slightly curved, laterally compressed and flat, 2-4 cm x ca. 4 mm wide
in middle; valves heavily papery, glabrous; dehiscence said to be
apical, both sutures. Pectinati: Osterhoutiani.
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CO, Grand Co., upper Grand River. Gullied clay or shaley
badlands, denuded soil or with sagebrush; local. Ca. 2300 m. June-July.
Astragalus osterhoutii is differentiated from other Pectinati that
have variously reduced leaves in being foliose, and having the
combination of white flowers and stipitate, elongate, laterally
compressed, flat pods. Barneby (1964) estimated its known range to
be about 15 miles in diameter.

Astragalus oxyphysus A. Gray
Map 146
A. oxyphysus Gray (1864); Phaca oxyphysa (Gray) Heller (1905).
Robust, sparsely or abundantly villous or subsericeous perennial
from a taproot or superficial crown with clustered, clump-forming,
ascending to erect stems 4-9 dm; commonly also with sterile, late
season, tomentose growth. Pubescence mostly of flexuous hairs, those
of leaflets subappressed, 0.5-1 mm. Leafstalk 6-15 cm; leaflets 17-25,
elliptic or oblong, obtuse to subacute, 6-30 cm, ca. 4.5-6 r. Lower
stipules connate but quickly broken. Racemes loose with numerous,
ascending or spreading flowers 15-18 mm; axis elongating to 5-20 cm
in fruit. Pedicels in fruit 2-4 cm. Calyx tube finely villosulous,
campanulate to subcylindric, 5-8 mm; teeth ca. 1.5-3.5 mm. Corolla
white, pale yellow, or cream. Ovules ca. 10-20. Legumes spreading or
pendulous, villosulous-stipitate from a gynophore 4-10 mm, unilocular,
deciduous, tardily dehiscent; body bladdery-inflated but laterally
compressed, asymmetrically rhombic-ellipsoid or half-ovoid in side
view, 2.5-4 cm x 8-14 mm; valves membranous -papery, semidiaphanous, initially pubescent, glabrous or sparsely strigulose at
maturity; dehiscence on ground, apical. Densifolii: Oxyphysi.
Cismontane CA, Stanislaus to Kern and Santa Barbara cos. S
inner Coastal Ranges and San Joaquin Valley: grassland, open foothills, woodland, pastures, roadsides; pioneering or persisting in
severely disturbed or ruderal areas, weedy and poisonous; common.
Ca. 100-750 (-1200) m. March-June.
Astragalus oxyphysus is unique among the California amply
foliose and rank Densifolii in its compressed, bladdery-inflated pods
and villosulous gynophores. In flower, it is seen as a robust, usually
villosulous plant with numerous leaflets and crowded, whitish flowers
from which quickly emerge flat , whitish-strigulose developing ovaries.
It resembles A. asymmetricus, which usually has more leaflets (1931) , which are strigulose-sericeous with straight or slightly curved,
shorter hairs, mostly 0.3-0.5 mm.
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Map 148
Astragalus pachypus Greene (1885)
White or cinereous, strigulose perennial from a superficial or
aerial crown with clustered, irregularly branched, clump-forming,
erect, somewhat glaucescent sterns 2-5 (- 7) drn. Pubescence of
straight, flattened hairs. Leafstalk 5-15 cm; leaflets distant, 11-25,
oblong to linear, 5-25 mm, 5-15 r, flat or folded, sparsely strigose
beneath. Stipules free. Racemes usually exserted, with 5-15 ascending
or divergent flowers 14-22 mm. Calyx tube 3-5 mm, partly black-hairy;
teeth 2-4 mm. Corolla white or faintly pinkish, fading yellow or
ochroleucous. Ovules ca. 20-30. Legumes incurved-ascending to erect,
exserted-stipitate 4-7 mm, bilocular, persistent, dehiscent; body
ellipsoid-oblong to oblong, straight or incurved, subterete when
immature, laterally compressed at maturity, 1.5-2.5 cm x 5-8 mm,
cuspidate-beaked; sutures carinate, valves fleshy, becoming woody,
rugose, glabrous; dehiscence apical. Pachypodes.
S cismontane CA; with broken distribution, San Benito to w
Riverside cos. Coastal ranges to periphery of deserts.
The pod of Astragalus pachypus is laterally compressed and
bilocular; its lack of pubescence contrasts with the silvery-strigulose
sterns. A. jaegerianus and A. atratus var. mensanus have similar
pods, but neither occur within the range of A. pachypus.

1.
1.

Key to varieties of Astragalus pachypus
Calyx tube 4.5-5 mm; corolla 16-22 mm, white, drying yellow; not
of Riverside Co.
var. pachypus
Calyx tube 3-4.3 mm; corolla 15-1 7 mm, initially yellow; Riverside
var.jaegeri
Co.

Var. pachypus
Map 148
A. pachypus Greene (1885); Brachyphragma pachypus (Greene)
Rydb. (1929).
CA, Kern and adjacent cos. and, disjunctly, San Benito Co.
Coastal ranges to edge of desert; open creosote bush flats, canyons,
brushy slopes with oak, digger pine; various soil types; locally
abundant. Ca. 450-1500 rn. (March-) April-June.

Var.jaegeri Munz & McBurney (1932)
Map 148
W Riverside Co. Open slopes, grassland and chaparral; infrequent.
Ca. 600-750 rn. Dec.-June (fide Barneby, 1964).
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Astragalus palmeri A. Gray
Map 148
A. palmeri Gray (1868); Phaca palmeri (Gray) Rydb. (1929).
A. vaseyi Wats. (1882); Phaca vaseyi (Wats.) Rydb. (1929).
A. metanus Jones (1895); P. metana (Jones) Rydb. (1929); A.
vaseyi var. metanus (Jones) Munz & McBurney (1932).
A. vaseyi var.johnstonii Munz & McBurney (1932); A. palmeri var.
johnstonii (Munz & McBurney) Barneby ex Shreve & Wiggins
(1964) .
Short-lived, strigulose, green or silvery perennial from a taproot;
sterns several, decurnbent, terminally assurgent, 2-5 drn. Leafstalk 3-9
cm; leaflets 13-21, elliptic, 5-25 mm, 2-5 r, thinly strigulose to
subcanescent. Stipules free. Racemes ± or > leaves, initially compact,
soon loosening, with 12-20+ ascending-spreading (-some deflexed)
flowers 7-10 mm; axis elongating to 0.6-1.6 drn in fruit. Calyx tube
2.5-3.5 cm, white- to black-strigulose; teeth 1-2 (-3) mm. Corolla
purple (-ochroleucous) with oeillate standard or bicolored with white
wing tips; keel obtuse to subporrect. Ovules ca. 10-30. Legumes
ascending to reflexed, sessile, unilocular, deciduous, tardily dehiscent;
body turgid to bladdery-inflated, asymmetric-ovoid or -ellipsoid, or
half-ellipsoid, subterete to somewhat obcornpressed with a conspicuous, laterally compressed, deltoid beak, 1-2.5 cm x 5-14 mm diam.,
the smaller dimensions more frequent; sutures superficial or slightly
depressed; valves rigidly papery, often mottled or finely speckled,
reticulate, pubescent; dehiscence after falling, convergent. Injlati:
Poriferi.
S CA from s San Bernardino Co. s to Baja California; w margin of
Colorado Desert. Desert floor and adjacent rnts., slopes, flats, washes,
roadsides; with creosote bush, Joshua tree, pinyon; frequent and
abundant. 150-1200 rn. (Feb.-) March-May (-June) .
Within its region, Astragalus palmeri is usually easily recognized
by its purple flowers and small to middle-sized, inflated, unilocular
pods. The species most closely resembling it is A. douglasii, which
usually has larger pods and ochroleucous flowers.
Populations of Astragalus palmeri of the northern part of the
range, some with ochroleucous flowers, typically have much larger
pods and a greener aspect than the silvery desert forms of San Diego
County, and past authors have commonly recognized two species or
varieties. The extremes, however, are completely linked by intermediates (Barneby, 1964).
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Astragalus panamintensis Sheldon ex Coville
Map 155
A. panamintensis Sheld. ex Cov. (1893); A. atratus var. panamintensis (Sheld. ex Cov.) Jeps. (1925); Tium panamintense
(Sheld. ex Cov.) Rydb. (1929).
Barely caulescent, irregularly caespitose or matted, cinereousstrigulose perennial from a branched and tangled, aerial caudex with
persistent, wiry petioles; new growth 1-5 cm. Leafstalk 4-10 cm;
leaflets 5-9, caducous, elliptic-lanceolate to linear-lanceolate, subspinulose, 3-10 mm, ca. 4-8 r , flat or folded. Stipules free. Racemes± or<
foliage with 1-4, distant, ascending flowers 8-13 mm. Pedicels 1-2 mm.
Calyx tube subcylindric, 3-4 mm; teeth 1.5-3 (-4) mm. Corolla light
pink-purple or white-tipped. Ovules ca. 12-20. Legumes ascending or
humistrate, sessile, proximally semibilocular, but apically subunilocular (septum diminished distally), deciduous from receptacle,
dehiscent; body oblong, nearly straight, laterally compressed to
triquetrous, 8-16 x 3-4.5 mm; ventral suture carinate; dorsal face
sulcate; valves thickly papery, strigulose; dehiscence apical and
downwards, ventral. Panamintenses.
CA, Inyo Co. Desert mountains near Death Valley, rocky crevices
and ledges, dunes, canyon bottoms; rare and local. Ca. 1200-2150 m.
April-May.
The growth habit and appearance of this plant, which Barneby
(1964) compared to "an untidy birds nest," should render it unique. It
has a superficial resemblance to some forms of A. atratus which,
however, have slender pedicels to 4 mm, and a pod that is deciduous
with the pedicels.
Astragalus pardalinus (Rydberg) Barneby
Map 14 7
Phaca pardalina Rydb. (1929); A. pardalinus (Rydb.) Barn. (1964).
Strigose-villosulous, initially cinereous annual or evanescent
perennial from a taproot. Stems clustered, basally branched, decumbent to ascending, 0.5-3 dm. Leafstalk 3-6 cm; leaflets 11-1 7, obovate,
oblong, or oblanceolate, 5-15 mm, 2.5-4.5 r, flat or folded and
appearing narrower. Stipules free. Racemes included with 4-8, initially
contiguous, then loosening, ascending-spreading flowers 6-8 mm; axis
becoming 1-2.5 cm in fruit. Calyx tube 2.3-2.8 mm; teeth of equal
length or shorter. Corolla said to be light pink-purple, violet on
specimens; standard moderately upswept, recurved 60°-90°; keel
incurved 90°-100°. Ovules 20-30. Legume spreading to reflexed, sessile,
unilocular with abortive funicular flange , deciduous, tardily dehiscent;
body inflated but scarcely bladdery, half-ellipsoid or obliquely ovoidacuminate and moderately incurved-lunate, or the beak abruptly
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incurved, subterete to obcornpressed, 1.3-2 cm x 8-10 mm; valves
initially thinly fleshy, becoming thinly coriaceous or heavily papery,
often mottled, villosulous with hairs < 1 mm; dehiscence on ground,
apical. lnfiati: Aridi.
Sc UT. Emery, Garfield, and Wayne cos. Pinyon-juniper and desert
shrub, bluffs or dune areas; sandy soil. Ca. 1350-1500 rn. May-June.
Astragalus pardalinus forms a slender geographic link between
the perhaps too closely related A. pubentissimus to the north and A.
sabulonum southward. These species contrast, as to contiguous Utah
forms, as follows:
1. Flowers 9-12 mm; calyx tube 3-4 mm; legumes papery, villous with
hairs 1-2 mm; c UT and n.
A. pubentissimus
1. Flowers 6-8 mm; calyx tube 1.5-2.8 mm; legumes heavily papery or
subcoriaceous with hairs < 1 mm; c UT and s and w.
2. Legumes half-ellipsoid, or gently incurved, or the beak abruptly
incurved; ovules ca. 20-30; c UT.
A. pardalinus
2. Legumes in UT forms incurved entire length, 90°-180°; ovules
ca. 10-20; c ands UT.
A. sabulonum

Astragalus parryi A. Gray
Map 14 7
A. parryi Gray (1862); Xylophacos parryi (Gray) Rydb. (1905);
Batidophaca parryi (Gray) Rydb. (1929).
Caulescent or subacaulescent, loosely villous perennial from a
superficial or aerial crown or caudex, often with clustered, prostrate
sterns 1-20 cm. Leafstalk 4-12 (-14) cm; leaflets 17-25, elliptic to
broadly ovate, 4-15 mm, 1.5-3 r, often glabrate above. Stipules free,
sometimes attenuate and conspicuous. Racemes mostly < leaves,
ascending, then reclinate in fruit, with 4-8 ascending, contiguous
flowers 15-20 mm. Calyx tube carnpanulate or subcylindric, 4-6 (-7)
mm; the slender teeth (2.5-) 4-5 mm. Corolla white or ochroleucous,
or lavender- or pink-striate with rnaculate keel. Ovules ca. 25-30.
Legumes ascending-hurnistrate or divergent, sessile, unilocular, deciduous, dehiscent; body lunate-lanceoloid, becoming incurved 80°-120°
(-200°), obcornpressed, didyrnous at maturity, tapering to a conspicuous, commonly filiforrn-tipped beak, (2-) 2.5-3 cm x 8-10 mm; both
dorsal and ventral faces sulcate at maturity, the sutures thus
contiguous; valves coriaceous, villous, reticulate; dehiscence apical,
after falling or beginning on raceme. Argophylli: Parryani.
S WY and CO; mostly Atlantic slope of Front Ranges and Sangre
de Christo Mts. Open grassy, sagebrush-dominated or disturbed
slopes, roadsides, upwards to open pine woodlands; usually dry,
sandy, gravelly soil. Ca. 1850-3100 rn. (May-) June-July.

188

ISELY

Astragalus parryi is recognized by its acaulescent to shortly
prostrate, caulescent habit, loose villosity, whitish striate flowers and
curved, apiculate-tipped, didymous, argophyllous pod.
Astragalus pattersonii A. Gray ex Brandegee
Map 14 7
A. pattersonii Gray ex Brandg. (1876); Phacopsis pattersonii (Gray
ex Brandg.) Rydb. (1905); Rydbergiella pattersonii (Gray ex
Brandg.) Fedde & Sydow (1905) ; Jonesiella pattersonii (Gray
ex Brandg.) Rydb. (1929) .
Seleniferous perennial from a superficial, eventually woody crown
or short caudex with numerous, erect, clump-forming, often branched,
relatively slender (usually< 2.5 mm diam. ), reddish-brown or dark,
glabrate to thinly strigulose-villosulous sterns to 7 drn. Leafstalk 5-10
mm; leaflets 13-23, elliptic to oblong (-lowermost obovate), acute to
retuse, 0.5-3 cm, ca. 3- 7 r, glabrous above. Stipules free. Racemes
mostly exserted, with 20+ crowded, declined or spreading flowers 1519 mm; axis commonly black-strigulose, elongating in fruit to 1.5-4
drn. Calyx tube narrowly carnpanulate to cylindric, 6.5-9 mm, drypapery in texture, white- or mixed-pubescent; teeth subulate to
setaceous, 2-4 (-5) mm, often conspicuous in bud, later irregularly
divergent or recurved. Corolla white, aging ochroleucous; keel lunately
slender and pointed, incurved < 90°. Ovules ca. 20-40. Legumes
ascending, sessile or subsessile, unilocular or subunilocular, persistent,
dehiscent; body ellipsoid to ellipsoid-lanceolate, subterete or slightly
obcornpressed, 1.5-2.3 cm x 6-8 (-12) mm, tapering to a short filiforrn
beak; ventral face often depressed with salient suture; valves succulent,
becoming heavily coriaceous, cross-ribbed, glabrate; dehiscence apical,
both sutures. Preussi ani: Pattersoniani.
CO and e UT; Coconino Co., AZ. W slope of c Rockies, middle
elevations; oaks and pinyon-juniper, canyon slopes, banks, clay or
shale; common and often abundant. Ca. 1700-2600 rn. May-July.
In bloom, Astragalus pattersonii is characterized by its reddish
sterns, usually greenish foliage, and initially pure white, quickly
reflexed, irnbricated flowers; the fruits are ascending, persistent,
coriaceous, and essentially unilocular. Barrell ( 1969) has stated that
it may bloom twice in a single growing season.
Astragalus pattersonii and the related A. praelongus are
compared under treatment of the latter.
Astragalus pauperculus Greene ( 1897)
Map 149
A. tener var. bruceae Jones (1923); Hamosa bruceae (Jones) Rydb.
(1929); A. bruceae (Jones) Abrams (1944).
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Diminutive, strigulose annual, 0.3-1 (-1.5) dm. Pubescence of
stipule margins and inflorescences largely black. Leafstalk 2-5 cm;
leaflets 7-11 , obovate or cuneate-obovate, retuse, 3-8 mm, ca. 2-4 r ,
glabrate above. Stipules free. Racemes short, with 2-5 (- 7), subcapitate
to shortly racemose, ascending, ultimately spreading or declined
flowers 5-10 mm; axis elongating in fruit to 0.5-1.5 cm. Calyx tube 2-3
mm, black-pubescent; teeth 0.5-1.5 mm. Corolla purple or bicolored;
keel < wings and standard. Ovules 8-12. Legumes ascending to
reflexed, commonly solitary, upcurved or resupinate and appearing
decurved, sessile, bilocular, deciduous, tardily dehiscent; body oblong
to oblong-lanceolate, falcate to rounded or gradually tapering at base,
triquetrous, 1-2 cm x ca. 3 mm, dorsally sulcate; valves papery, usually
mottled or purplish, strigulose (-glabrate ); dehiscence on ground,
apical. Leptocarpi: Californici.
CA, w margin of Cascades, Shasta to Butte cos. Moist open areas
in foothill woodlands, mostly igneous-derived clay soils; locally
plentiful. (150-) 300-600 m. (March-) April-May.
Among the similar, annual leptocarpoid Astragalus of cismontane
California, only A. tener var. tener and A. rattanii var. jepsonianus
overlap with A. pauperculus in range. Both of these have subcapitate
racemes that scarcely elongate in fruit and usually more flowers and
fruits than A. pauperculus.
Astragalus paysonii (Rydberg) Barneby
Map 149
Hamosa paysonii Rydb. (1927); A. paysonii (Rydb.) Barn. (1944).
Perennial from a superficial caudex with clustered, decumbent,
ascending, barely strigulose (-villosulous) stems to 4 dm. Leafstalk 4-9
cm; leaflets 7-15, elliptic to obovate, truncate to retuse, 2-3 r, glabrate
above. Stipules free. Racemes ± or > leaves, exserted in fruit, with
5-15 (-20) soon declined flowers 7-9 mm. Calyx tube 2-3 mm, blackstrigulose; teeth 1-1.5 mm. Corolla white; keel incurved 110°-120°.
Ovules ca. 8-10. Legumes pendulous, stipitate 1-1.5 mm, bilocular,
deciduous with pedicels, tardily dehiscent; body oblong, falcate,
triquetrous, 1-1.7 cm x 2.5-3.5 mm; dorsal face narrowly sulcate;
valves papery, glabrous or obscurely puberulent; dehiscence after
falling, presumably apical. Miselli.
ID (Idaho and Bonneville cos.) and w WY (Sublette Co.). Open
grassy slopes, burnt-over woodland, or with lodgepole pine; infrequent
but locally common. Ca. 1850-2150 m. July.
Astragalus paysonii is recognized in its region by its exserted
racemes of curved, reflexed, flat-looking but triquetrous, bilocular
pods. It resembles the more widely distributed cismontane A. umbraticus.
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Astragalus peckii Piper (1924)
Map 149
Finely strigose-villosulous perennial from superficial, usually
thatched caudices with short, clustered, subcaespitose, decurnbent to
ascending sterns 0.7-2 drn. Leafstalk 1-3 cm; leaflets 7-13, oblongelliptic or lanceolate, 1-6 mm, smaller upwards, 3-6 r, the terminal
continuous with rachis. Stipules all connate. Racemes included, lax,
with 5-9, ultimately deflexed flowers 5-8 mm. Calyx tube 1.5-2 mm;
teeth 1-2 mm. Corolla white , ochroleucous or lavender-striate,
moderately upswept; standard recurved ca. 90°; keel incurved 100°1200. Ovules 6-9. Legumes slowly deflexed, sessile or subsessile,
bilocular, deciduous with pedicels, tardily dehiscent; body ovateelliptic to lenticular, cornpressed-triquetrous, 4-8 x 2-3 mm; dorsal
surface narrowly sulcate; valves papery, strigulose to villosulous;
dehiscence not seen, presumably apical, ventral. Neonix.
C OR, e edge of Cascades. Sandy or pumice soils, plains or slopes,
locally common. Ca. 900-1050 rn. May-June (-Aug?).
Astragalus peckii is a little plant with usually thatched caudices,
small flowers, and sublenticular pods.
Astragalus pectinatus (Douglas ex Hooker) G. Don
Map 150
Phaca pectinata Dougl. ex Hook. (1831); A. pectinatus (Dougl. ex
Hook.) G. Don (1832); Ctenophyllum pectinatum (Dougl. ex
Hook.) Rydb. (1905) ; Cnemidophacos pectinatus (Dougl. ex
Hook.) Rydb. (1929).
Seleniferous, subsucculent, strigulose, shortly rhizomatous, xeric
perennial with basally leafless, decumbent to ascending sterns to 6
dm. Leaves subsessile; leafstalk 1.5-6 cm; leaflets continuous with
rachis, 11-17, linear or filiform, usually curved, 1.5-5 cm long (terminal
one longest), ca. 1 (-2.5) mm wide, 15 r or more, involute (-flat),
cinereous or green, glabrate above. Lower stipules connate. Racemes
± foliage, initially compact but lengthening, with 10-many, erectspreading, ultimately declined flowers 18-22 (-24) mm. Calyx tube
cylindric, 6-9 mm, often black-strigulose; teeth 1-2 (-3) mm. Corolla
ochroleucous. Ovules ca. 25-30. Legumes spreading or deflexed,
sessile, unilocular, persistent, dehiscent; body ovoid-ellipsoid to oblong,
subterete or slightly compressed, cuspidate, 12-18 (-24) x 5-7 mm;
sutures salient; valves thick, fleshy when immature, woody at maturity,
rugulose, glabrous; dehiscence apical, both sutures. Pectinati: Pectinati.
High plains from Alberta to sw Manitoba and s in the U.S. MT and
w ND, s to WY, e CO and w KS. Alkaline, often clay or shale soils,
eroded or upland prairies, badlands and weedy roadsides; locally
abundant. 600-2300 rn. May-July.
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Astragalus pectinatus is easily recognized by its feathery foliage,
ochroleucous flowers, and heavy, ellipsoid, woody pods. It is similar
only to its near relative, A. nelsonianus of southwestern Wyoming,
which had broader leaflets.
Astragalus perianus Barne by ( 1964)
Puberulous, cinereous perennial from superficial or slightly
subterranean origin with numerous clustered, closely leafy decumbentassurgent stems 3-10 cm. Leafstalk 1-3 cm; leaflets 11-17, obovate to
oblanceolate, obtuse or emarginate, 2- 7 mm, 1.5-4 r, usually folded
and appearing narrower. Racemes ± foliage with 3-8 initially closely
crowded, then loosening and spreading or reflexed flowers 7-9 mm.
Calyx tube 2.5-4 mm; teeth 1-2 cm. Corolla whitish or lavender-tinged
(lavender-greenish when dried); standard reflexed ca. 90° and usually
± wings; keel short, incurved, broad and obtuse. Ovules ca. 15-20.
Legumes spreading-humistrate, slightly elevated on a gynophore < 0.5
mm, unilocular but with a narrow ventral flange 0.2-0.5 mm wide,
deciduous, tardily dehiscent; body bladdery-inflated, ovoid-ellipsoid,
subterete, shortly conic-beaked, 1.4-2.5 x 7-12 cm; valves papery
membranous, conspicuously mottled; dehiscence apical, initiating on
racemes or after falling. lnflati: Aridi.
UT, Utah Plateaus, Piute Co., s to sw Kane Co. Upper elevations.
Fir aspen to alpine tundra. Ca. 2700-3200 m. June-Aug.
Only the type specimen of A. perianus was available when it was
described and its relationships were uncertain (Barneby, 1964).
Subsequent collections of better material by S. L. Welsh and colleagues
indicate that it is closely related to A. serpens and perhaps might best
be considered an upper elevation form of the latter. However, it
differs from A. serpens in its amplexicaul to connate stipules, its lightcolored flowers , the short, obtuse keel petals, abortive gynophore and
considerably narrower funicular flange.
Astragalus phoenix Barneby (1970)
Map 151
Barely caulescent, pulvinate, white-tomentose perennial, forming
mounds 3-5 dm diam.; plants from superficial or aerial, branched,
eventually elongate, strongly thatched caudices; new growth 0.5-2 cm.
Pubescence spreading and tangled-tomentose with hairs 0.5-1.5 mm.
Leafstalk 1.5-4 cm; leaflets 4-7 (-9), crowded and deciduous, obovate,
1.5-4 mm, 1.3-2 r, commonly folded and seeming narrower. Stipules
free. Peduncles 2-5 mm with 1 (-2) slightly exserted, erect flowers 22.5 cm. Calyx tube cylindric, 9-11 mm; teeth ca. 3 mm. Corolla white
and conspicuously purple-tipped or pink-purple. Ovules ca. 20.
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Legumes ascending, sessile, unilocular, deciduous, dehiscent; body
asymmetrically ovoid-acurninate to lanceoloid-incurved 90°-150°, 1.62.5 x ca. 1 cm, obcornpressed; dorsal face sulcate; valves coriaceous,
hirsute and tornentulose, the surface concealed; dehiscence apical,
both sutures. Argophylli: Newberryani.
NV, s Nye Co. Ash meadows (Nevada Test Site) and vicinity.
Rolling desert hills and alkaline flats; locally common. Ca. 700 rn.
April-May.
Astragalus phoenix forms gray mounds, sprinkled with large,
mostly solitary flowers. It is evidently a habitat-specialized derivative
of A. newberryi.

Astragalus pictiformis Barne by ( 1956)
Map 152
Rhizornatous, colonial perennial from subterranean crowns or
caudices that give rise to ascending rhizomes and short, solitary or
clustered, strigose, aerial sterns 1.5-3 (-5) cm. Leafstalk 1.5-4 cm;
leaflets 9-17, obovate to elliptic-oblong, mostly folded or involute, 2-8
(-10) mm, 3-4 r , glabrescent above. Stipules of rhizomes and lower
sterns connate. Racemes 2-5 cm, slightly > leaves, scarcely elongating
in fruit, with 5-12 contiguous, ascending, then spreading flowers 9-11
mm. Flowering pedicels 0.6- 1.5 cm. Calyx tube 3-5 mm; teeth 1-2.5
mm. Corolla pinkish-striate. Ovules 12-18. Legumes irregularly positioned, subsessile, unilocular, persistent, dehiscent; body elliptic to
broadly oblong, slightly inflated, trigonous to somewhat obcordate in
cross section, 8-15 x 4-6 mm; dorsal face broadly sulcate; valves
subcoriaceous, often mott led, reticulate, strigose to villosulous;
dehiscence apical, ventral. Scytocarpi: Scytocarpi.
W TX, n to c NM. Barren slopes, dry grassland or with pinyon or
oak; sandy or gravelly soil. Ca. 1500-2150 rn. April-June (or also
Aug.-Sept.).
A tiny, inconspicuous plant, Astragalus pictiformis is likely a
habitat-specialized derivative of A. fiexuosus var. greenei. It is a plant
that has gone underground, the rhizomes, characteristic of the
Scytocarpi, being extensively developed at the expense of the above
ground portions of the plant. Probably, as Barneby (1964) said, the
species has been overlooked and is not rare.
Astragalus pinonis M.E. Jones
Map 151
Astragalus pinonis Jones (1898); Pisophaca pinonis (Jones) Rydb.
(1929).
Shortly rhizornatous, cinereous-strigulose perennial from a slightly
subterranean crown with basally leafless, usually irregularly diffuse
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sterns 4 (-6) drn. Stern pubescence partly subdolabriforrn. Leaves few;
leafstalk 2-8 cm; leaflets 9-15, tiny or well developed, oblong-oblanceolate to linear, obtuse, 4-20 mm, 4-15 r, flat or folded, lighter above
than below. Stipules free. Racemes incurved-ascending or irregularly
divaricate, loose, with 5-15 loosely disposed, ascending to horizontal
flowers 8-10 mm; axis somewhat lengthening in fruit. Calyx tube 2.5-4
mm, white- to black-strigose; teeth 1-2 mm. Corolla sordid-ochroleucous, lavender-veined or -tinged, commonly upswept with recurved
standard and incurved subporrect keel. Ovules 30+. Legumes spreading
or deflexed, sessile or substipitate to 1 mm, unilocular, persistent,
dehiscent; body ellipsoid to oblong, subterete or slightly dorsoventrally
compressed (often appearing laterally compressed on specimens),
straight or slightly curved, 2-3.5 cm x 5-8 mm; dorsal and ventral
faces slightly sulcate or not; sutures prominent; valves subcoriaceous
or t hick-papery, becoming reticulate, strigose; dehiscence distal,
ventral. Lonchocarpi: Aequales.
E NV and slightly into w UT. Valleys to lower elevations of desert
rnts., usually growing under sagebrush and entangled with it; gravelly
sandy-clay, limestone soils. Ca. 1500-2150 (-2450) rn. May-June.
Because it is so easily overlooked, Astragalus pinonis is possibly
more frequent than records indicate. Within its range, it is recognized
by its common physical association with sagebrush, free stipules,
sparse foliage , moderately upcurved, dingy flowers, and cylindric,
unilocular pod. It is allied to A. aequalis of the Charleston Mts. and
the recently described A. atwoodii of the Kaibab Plateau which has
narrow pods. The latter represents the ponderable Arizona collections
that Barneby (1964) listed with A. pinonis, pending further knowledge.

AstragaluspiscatorBarneby & Welsh (1985)
Acaulescent or subacaulescent, often leaf-base thatched, strigose,
cinereous to green, annual or short-lived perennial of superficial
origin from taproot. Pubescence dolabriforrn. Leafstalk 4-10 (-12) cm;
leaflets 5-11 (-13), elliptic to lanceolate, acute, 6-14 (-30) mm, 2-4 r,
somewhat bicolored, usually flat. Stipules free. Racemes ± or exceeding
leaves, initially ascending and 3-9 cm, reclinate in fruit, with 4-10
contiguous ascending flowers 16-24 mm. Calyx tube cylindric, 8-10
mm, black or mixed strigose; teeth 2-3.5 (-4) mm. Corolla lavender or
lilac, narrow. Ovules ca. 40. Legumes ascending, ultimately hurnistrate,
sessile, deciduous, tardily dehiscent; body broadly lanceolate, slightly
lunate or incurved, medially turgid, laterally compressed both ends,
ca. 2.5-3.5 cm x 8-12 mm, both sutures subcarinate; valves initially
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subfleshy, strigose, mottled, at maturity subcoriaceous, lightly rugose;
dehiscence on ground, apical. Argophylli: Missourienses.
UT, se Grant Co. and n San Juan Co., foothills of LaSal Mts. Ca.
1500-1750 rn. April-June.
This recently described local species is not in the key to species
(Isely, 1983a). It has pods similar to those of the widely distributed A.
amphioxys, differing in that the dorsal face is not sulcate as
commonly the case in A. amphioxys; rather both sutures are
subcarinate or prorninulous. The light-colored flowers contrast with
the pink-purple of contiguous A. amphioxys (Barneby & Welsh, 1985).
Astragalus plattensis Nuttall
Map 152
A. plattensis Nutt. (1838); Phaca plattensis (Nutt.) MacMillan
(1892) ; Geoprumnon plattense (Nutt.) Rydb. ex Small (1903).
A. pachycarpus T. & G. (1838); A. crassicarpus var. pachycarpus
(T. & G.) Jones (1898); Geoprumnon pachycarpum (T. & G.)
Rydb. ex Small (1903).
Rhizornatous, pubescent perennial from creeping rootstocks and
subterranean caudices that give rise to decurnbent or ascending,
solitary or contiguous, often basally branched sterns 1-2 (-3) drn.
Pubescence primarily of flexuous, villous hairs ± 1 mm. Leafstalk 4-9
cm; leaflets 13-25, obovate to oblong, 4-15 mm, ( 1.5-) 2-4 r, glabrous
above. Lowermost stipules and those of rhizomes subconnate or
connate, the remainder free. Racemes slightly exserted, becoming
intercalary by further stern growth, subcapitate to short-racernose
with 6-12, ascending-spreading flowers 14-19 mm. Calyx tube cylindric,
6-8 mm, white- or mixed- (-black) hairy; teeth 2.5-3.5 (-5) mm. Corolla
lightly pink-purple, or lavender and purple-tipped, but pale when
dried. Ovary glabrate, the pubescence developing after fertilization.
Ovules ca. 30+. Legumes ascending or hurnistrate, sessile or stipitate
by gynophore 0.5-1.5 mm, bilocular, subpersistent, tardily dehiscent or
indehiscent; body inflated, ovoid or ellipsoid, straight or slightly
incurved, subterete or obcornpressed, sharply beaked, (1-) 1.2-2 x 11.3 cm; ventral face distinctly sulcate, dorsal less so; irnrnatu re valves
fleshy, reddish on upper side, villosulous, at full maturity woody and
glabrate; dehiscence delayed, not seen, said to be on ground through
both sutures or by weathering. Sarcocarpi: Sarcocarpi.
ND, sw MT, e WY, to s TX. Prairies, rocky slopes, gullies,
embankments, bluffs, sometimes open woodland, ruderal; various soil
types; frequent in south where often with mesquite or along roadsides,
local in north. ?-ca. 1350 rn. S: March-May (-June). N: June (-July).
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Astragalus platrensis is a short-stemmed decurnbent plant of
subterranean origin with mostly intercalary, solitary or few-clustered ,
ovoid, woody, initially pubescent, bilocular pods. It has been widely
reported beyond its range because of confusion with its colleague, A.
crassicarpus, which has strigulose rather than villous sterns, and
which , except for A. crassicarpus var. berlandieri of south-central
Texas, is of superficial origin.
Astragalus platytropis A. Gray
Map 154
A. platytropis Gray (1865); Phaca platytropis (Gray) Rydb. (1900);
Cystium platytrope (Gray) Rydb. (1913).
Low-tufted, subacaulescent, strigulose perennial from branched,
subterranean or partly superficial, slightly thatched caudices; annual
growth 1-2 (-4) cm. Leaves clustered; leafstalk 1-7 cm, petiole
exceeding rachis; leaflets contiguous, 7-15 (-17) , obovate to oblanceolate, 3-10 mm, 2-3 r. Lower stipules connate and overlapping.
Racemes subscapose, exserted, subcapitate with 3-8 ascending, then
spreading or declined flowers 7-10 mm, reclinate and little elongating
in fruit. Calyx tube 2-3 mm, usually black-strigulose; teeth 1-2 mm.
Corolla white-ochroleucous or dull purple or purple-tipped, with
subequal petals and appearing truncate; keel broad, incurved 90°.
Ovules ca. 25-30+. Legumes hurnistrate, sessile, bilocular through
medial conjunction of ventral flange and dorsal septum, deciduous,
tardily dehiscent; body bladdery-inflated, ovoid to ellipsoid, abruptly
acurninate-tipped, slightly obcornpressed, 1.5-3 x 1-1.8 cm, ventral or
both faces slightly depressed; valves papery, mottled, inconspicuously
strigulose; dehiscence after falling, apical. Platytropides.
C and s NV, adjacent CA, Inyo and Mono cos., w UT, and disjunct
stations in each s ID and w MT. Openings in coniferous forest, talus,
alpine slopes and ridges; stations isolated, mostly at upper elevations.
(1750-) 2600-3500 rn. (June-) July-Aug.
Astragalus platytropis is a cinereous, subacaulescent, commonly
miniature plant with crowded leaflets, usually dull purple, truncate
flowers, and large, mottled, bladdery pods bearing the ovules and
seeds along the middle of the compound septum. The contiguous (in
California), superficially similar A. lentiginosus var. ineptus is plainly
caulescent, and the bilocular pods lack the funicular flange.
Astragalus pleianthus (Shinners) Isely comb. nov.
Map 153
A. austrinus var. pleianthus Shinners, Field & Lab. 25: 33. 1957;
A. nuttallianus var. pleianthus (Shinners) Barneby, Mern. New
York Bot. Gard. 13: 1066. 1964.
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Prostrate to erect, usually basally branched, strigose or ascendingpilosulous annual 1-4 dm. Leafstalk 2-6 cm; leaflets (9-) 13-19, those
of lower leaves obovate to elliptic, truncate or emarginate, 2-3.5 r ;
those of medial and upper leaves 5-12 (-15) mm, elliptic or ellipticoblong, narrowly truncate, obtuse or acute, at least some acute or
nearly so, 5-12 (-15) mm, 3-5 (-6) r. Stipules free. Racemes ascending,
usually well exserted with 4-10 flowers 7-9 mm; axis slightly elongating,
3-8 (-10) mm in fruit. Pedicels in flower 0.5-1 mm, but slightly
lengthening. Calyx tube 2-3 mm, the teeth nearly as long; pubescence
of stiff, ascending hairs mostly 0.7-1.2 mm. Corolla purple; keel acute
to subporrect. Ovules ca. 15-20. Legum es spreading, sessile or
tapering-substipitate, to 0.5 mm, bilocular, persistent, dehiscent; body
oblong, slightly falcate (-straight) , the curvature mostly proximal,
initially triquetrous-compressed, ultimately turgid, 1.2-2.5 cm x 2-3
mm , valves thinly coriaceous, glabrous; dehiscence apical and
downward, both sutures. Leptocarpi: Leptocarpi.
C and e TX, w to Edwards Plateau or approximately a line from
Hardeman to Val Verde cos. Open woodlands, prairies, roadsides;
locally abundant. Ca. 150-500 m. April.
I have elevated Astragalus pleianthus, of the A. nuttallianus
complex, to specific rank Though syrnpatric with several of its
congeners, it seemingly does not blend with any of them. The following
key may facilitate differentiation of A. pleianthus from similar taxa
with which it is partly syrnpatric.
1. Legumes hirsutulous or strigulose with hairs 0.4-1 mm, sessile;
flowers small, 5-7 mm, with acute keel and nonelongating racemes.
2. Legumes hirsutulous or loosely strigulose with hairs 0.5-1 mm;
leaflets ca. 11-13.
A. nuttallianus var. trichocarpus
2. Legumes appressed-strigulose with hairs 0.5 mm or less;
leaflets ca. 7-11.
A. nuttallianus var. austrinus
1. Legumes glabrous; plants not otherwise with above combination
of characters, except for A. nuttallianus var. austrinus with
glabrous pods as entered following.
3. Raceme axis elongating to 1-3 cm in fruit; keel tip obtuse;
flowers 8.5-13 mm; pods substipitate 0.3-0.9 mm.

A. macilentus
3.

Raceme axis elongating 0-1 cm in fruit; keel tip acute; flowers
small or large; pods sessile or substipitate to 0.5 mm.
4. Leaflets of upper leaves acute or obtuse.
5. Flowers mostly 4-10, 7-9 mm; legumes often exceeding
2 cm; c and e TX.
A.pleianthus
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5.

Flowers 1-5, 5-7 mm; legumes rarely exceeding 2 cm; c and w
TX.
A. nuttallianus var. austrinus
4. All leaflets truncate or retuse, pods as follows.
6. Flowers 8.5-12 mm; pods usually nearly straight, mostly 2-3.5
cm, substipitate.
A. leptocarpus
6. Flowers ca. 5-7.5 mm; pods usually curved, mostly 1.5-2.5 mm,
sessile.
A. nuttallianus var. nuttallianus

Astragaluspomonensis Jones
Map 155
A. pomonensis Jones (1902) ; Phaca pomonensis (Jones) Rydb.
(1929).
Glabrate or barely strigulose perennial from a superficial or
somewhat buried caudex with decumbent to ascending stems 3-8 dm.
Leafstalk 6-18 cm, commonly recurved; leaflets 27-39, elliptic to ovateoblong, obtuse to retuse, 0.5-2 cm, diminishing in size towards apex of
rachis, 2-5 r. Stipules free, the lower nearly amplexicaul. Racemes ±
leaves with 10-many, crowded, soon horizontal or reflexed flowers 1115 mm. Calyx tube 3.5-4.5 mm, strigulose; teeth 1-2 mm. Corolla
ochroleucous to greenish-white. Ovules 30+. Legumes usually ascending, sessile, unilocular, deciduous, tardily dehisccent; body bladderyinflated, half-ovoid or obliquely ellipsoid, slightly incurved, shortly
ascending-beaked, 2.5-4 (-4.5) x 1-2 cm; sutures superficial; valves
papery, somewhat diaphanous, sparsely strigulose or glabrate; dehiscence after falling, apical. Densifolii: Densifolii.
Cismontane s CA from Los Angeles Co. s into Baja California, e to
edge of desert; also, apparently disjunctly, s Monterey Co. to Santa
Barbara Co. Coastal chaparral and scrub, canyons, washes, ruderal
and agricultural areas; common. Ca. 50-700 m. March-May.
Among the several, robust cismontane California Astragalus that
have inflated pods, A. pomonensis shares its free stipules and sessile
pods with A. douglasii, which has fewer leaflets and smaller, upswept
flowers. The almost entirely coastal A. nuttallii also resembles A.
pomonensis, but the lower stipules are initially connate and, within
the range of A. pomonensis, the plants are evidently pubescent.
Astr agalus ponticus Pallas
Robust, caulescent glabrate perennial to 1 m; leaflets ca. 25-45,
ovate or elliptic-oblong, 1.8-2.5 r; stipules free; racemes axillary,
subsessile or pedunculate to 1 cm, globose, with numerous, sessile
flowers 18-22 mm; calyx cylindric, villous, 10-13 mm; corolla ochroleucous; legumes included in calyces, bilocular, pilose. Turkey.
One recent PI (NA).
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Astragalus porrectus Watson
Map 154
A. porrectus Wats. (1871); Homalobus porrectus (Wats.) Rydb.
(1924).
Perennial from a superficial caudex with clustered, ascending,
clump-forming, branched, scantily strigose, somewhat glaucescent
stems 2-4 dm. Leafstalk 4-8 cm; leaflets 9-15, broadly obovate, 6-15
mm, ca. 1-1.5 r, succulent, glabrate. Lowest stipules connate. Racemes
exserted, long-pedunculate, with 10-20+, loosely or remotely disposed,
ascending flowers 8-11 mm. Calyx tube 3-3.5 mm; teeth ca. 1.6-2 mm.
Corolla white. Ovules 6-10. Legumes erect, in curved, exserted-stipitate
3-5 mm, unilocular, persistent, tardily dehiscent; body oblong-falcate,
plump but laterally compressed, 8-15 x 3-5 mm, shortly triangularcuspidate beaked; sutures salient; valves becoming coriaceous, glabrous; dehiscence apical. Porrecti.
Nw NV: Churchill, Washoe, and Pershing cos. Desert mountain
foothills, washes, slopes; rare and local. Ca. 1350-1500 m. May-June.
Astragalus porrectus is characterized by its broad, glabrate
leaflets, and small, incurved-erect, stipitate, plump, laterally compressed pods.
Map 156
Astragalus praelongus Sheldon ( 1894)
Seleniferous, robust, often subsucculent, glabrous or thinly
strigulose perennial from a superficial crown with clustered and
clump-forming, little-branched, stout stems to 1 m. Leafstalk 5-20 cm;
leaflets 13-25, cuneate-obovate, oblong-elliptic to narrowly oblong
(-lanceolate ), 1-3.5 cm, ca. 2- 7 (-9) r. Stipules free. Racemes exserted
with crowded, numerous, spreading to deflexed flowers 15-22 mm.
Pedicels in fruit 3.5-7 mm. Calyx tube campanulate, 4-6.5 mm, light in
color, subsucculent, glabrate or with a few black or white hairs; teeth
1-3.5 (-6) mm, deltoid and straight (-linear-subulate and curved).
Corolla ochroleucous to yellow-ochroleucous (-pinkish); keel maculate
or not, upcurved 90°-105°. Ovules 30+. Legumes spreading or ascending
(-declined), sessile or stipitate 3-5 (-8) mm, unilocular or subunilocular (-semibilocular), persistent, dehiscent; body broadly ovoidellipsoid, narrowly oblong, or oblanceolate, subterete, 2-3.5 x 0.6-1.5
cm diam., cuspidate-beaked; dorsal face broadly sulcate; valves thick,
initially fleshy and often pubescent, becoming coriaceous or woody,
glabrous; dehiscence apical and downwards, both sutures. Preussiani:

Pattersoniani.
UT and w CO, se to TX Panhandle. Bluffs, desert plains, washes,
canyon benches, roadsides, often in clay soils.
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Astragalus praelongus is an abundant and conspicuous species
of the upper Colorado and Rio Grande drainage. It has glabrate,
ample inflorescences of deflexed, ochroleucous, usually maculate
large flowers , and ascending or spreading, coriaceous or subligneous,
subunilocular to sembilocular pods that are often persistent over
winter.
Because it has been much confused with the closely related A.
pattersonii, the latter species is included in the varietal key following.
Key to varieties of Astragalus praelongus and to A. pattersonii
Legumes stipitate 4-8 mm; calyx teeth subulate or linear, 3-6 mm;
leaflets to 7_g r, usually linear; Four Corners area, San Juan Co.,
A. praelongus var. lonchopus
UT and contiguous AZ.
1. Legumes sessile to stipitate 3 mm; calyx teeth as follows; leaflets
ca. 2-7 r.
2. Stems commonly succulent and to 0.5 cm diam., not reddish;
leaflets glabrate (-slightly strigose) beneath; calyx tube
campanulate, 4.5-6.5 (-7) mm, subsucculent, most commonly
scantily strigulose with black hairs; teeth deltate to lanceolate,
1-3 (-4) mm, straight or somewhat curved; keel incurved go
l l 0°, typically maculate; legumes 6-15 mm diam., when 10 mm
or less, substipitate; ovules 30+; range as given above (cf.
description of species), overlapping with A. pattersonii slightly
in middle w CO and e UT.
A. praelongus var. praelongus
2. Stems scarcely succulent, rarely to 0.5 cm diam., usually
reddish; leaflets strigulose beneath; calyx tube subcylindric,
6.5-8.5 mm, dry-papery, white- (-mixed) pubescent; teeth
lanceolate to filiform-subulate, often divergent, 2-6 mm; keel
incurved < go rarely maculate; legumes 7-10 mm diam.,
sessile; ovules ca. 20-30+; CO, and scattered collections in e
UT.
A. pattersonii
1.

0

-

0

,

Var. lonchopus Barneby (lg60)
Map 156
A. arctus auct pro parte; Jonesiella arcta auct; Rydbergiella
arcta auct.
Range as given in key; probably also of contiguous sw CO and nw
NM. Canyons of San Juan and Colorado rivers on sandstone; locally
common. Ca. 1050-1700 m. April-July.
The narrow pods (mostly 6-8 mm diam.) resemble those of the
eastern forms of var. praelongus and the flowers , as to limited
material seen, are emaculate.
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Var. praelongus

Map 156
A. procerus Gray (1878) non Boiss . & Hausskn. (1872); A.
praelongus Sheld. (1894); A. pattersonii var. procerus Jones
(1895); A. pattersonii var. praelongus (Sheld.) Jones (1902);
Phacopsis praelongus (Sheld.) Rydb . ( 1905); Rydbergiella
praelonga (Sheld.) Fedde & Sydow (1905); Jonesiella praelonga
(Sheld.) Rydb. (1929).
A. rothrockii Sheld. (1894); Jonesiella rothrockii (Sheld.) Rydb.
(1929).
J. recedens Rydb. (1929); A. recedens (Rydb.) Porter (1951).
J. mearnsii Rydb. (1929).
J. ellisiae Rydb. (1929); A. ellisiae (Rydb.) Porter ex Beath et al.
(1941); A. praelongus var. ellisiae (Rydb. ) Barn. ex Turner
(1959).
Range of species except as specified for var. lonchopus. Desert
plains, gravelly slopes, bottornlands, bluffs, knolls, badlands, washes,
roadsides; in UT commonly with blackbrush, juniper, Atriplex,
Ephedra; sw, with yucca-grassland and mesquite, commonly clay,
seleniferous soils but also sands. Ca. (550-) 900-2150 rn. April-July.
Variation within Astragalus praelongus var. praelongus, primarily
of pod shape and texture, and its interpretation by past authors, was
reviewed by Barneby (1964). He assigned population aggregates with
the narrower pods (ca. 6-10 mm diam. ) to var. ellisiae occupying the
eastern portions of the range of the species. The broadest, almost
subspheroid pods indeed look very different from the oblong ones, but
their form is regionally clinal. Though Welsh (1978) listed both
varieties ellisiae and praelongus, he said that the former "passes by
degree into var. praelongus." Since I cannot satisfactorily assign much
material to one or the other variety, I have not segregated var.
ellisiae.

Astragalus preussii Gray ( 1864)
Map 15 7
Seleniferous, glabrate perennial from a s uperficial crown with
clustered, erect little-branched sterns 1-3 (-4) drn. Leafstalk 5-15 cm;
leaflets (9-) 11-1 7 (-21 ), diverse in size and spacing, obcordate,
cuneate-obovate to oblong-oblanceolate, obtuse, retuse or rnucronate,
5-25 mm, 1.5-4.5 r, subsucculent, often glaucous, narrow ones often
folded. Stipules free. Racemes ± or > leaves, then elongating or not,
with 6-20+ ascending flowers 15-22 mm. Calyx tube cylindric, 6-10
mm, dark purple to pink, usually black-strigulose; teeth 1.5-2.5 mm.
Corolla pink-purple or pale. Ovules ca. 25-30+. Legumes ascending or
spreading, sessile or stipitate 0-5 (- 7) mm, unilocular, persistent,
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dehiscent; body inflated, ovoid to ellipsoid, nearly straight, subterete,
1.5-3 cm x 8-13 mm, filiform-beaked; valves initially subfleshy and
often slightly mottled, at maturity rigidly papery or thinly coriaceous,
glabrous (-minutely puberulent); dehiscence apical, then ventral.

Preussiani: Preussiani.
(W CO-) UT to s NV (-CA).
Of the diverse Preussiani, Astragalus preussii with ascending
purple flowers and thinly textured pods, is one of three widely
distributed species of the section, the others being A. pattersonii and
A. praelongus. It has some three geographic phases that I have
coalesced into two varieties.

1.

1.

Key to varieties of Astragalus preussii
Legumes stipitate 2- 7 mm; racemes dense, axes 1-7 cm in fruit;
(w CO-) irregularly across central to se UT, n AZ to s NV (-San
Bernardino Co., CA).
var. preussii
Legumes sessile or substipitate; racemes loose, to 20 cm in fruit;
local at the juncture of UT, NV and AZ (also "davidsonii" form in
var. laxijlorus
Los Angeles Co., CA).

Var. laxiflorus A. Gray
Map 157
A. preussii var. laxiflorus Gray (1878); A. preussii var. laxispicatus
Sheld. (1894); Phaca laxiflora (Gray) Rydb. (1929).
Phaca davidsonii Rydb. ( 1929); A. crotalariae var. davidsonii
(Rydb.) Munz & McBurney (1932).
Range as given in key; gravelly slopes, washes and draws with
cresote bush. Ca. 350-750 m. March-April.
Var. laxijlorus is a local form presumably derived from the
contiguous var. preussii. The recondite, probably extinct (seemingly
known from only two ancient collections) , Phaca davidsonii is but
tentatively listed here.
Var. preussii
Map 157
A. preussii Gray (1864); Phaca preussii (Gray) Rydb. (1913);
Rydbergiella preussii (Gray) Rydb. (1917).
A. preussii var. latus Jones (1893); A. preussii var. arctus Sheld.
(1894); Rydbergiella arcta Rydb. (1917); A. arctus Tidestr.
( 1925); Jonesiella arcta Rydb. ( 1929).
Range as given in key. Seleniferous soils, alkaline flats, sandy
slopes and desert valleys, washes, talus; with Larrea, Atriplex,
Franseria; roadsides; locally abundant but of sporadic occurrence.
Ca. 550-1500 m. (March-) April-May (-June).
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Var. preussii somewhat falls into two geographic groups as
follows:
1. Some or most leaflets narrowly obovate or oblanceolate, mostly
0.3-0.4 cm wide, often folded; se UT and n AZ, morphologically
blending with following inn AZ.
Phase l(eastern)
1. Leaflets obcordate to broadly cuneate-ovate, usually 0.5-1 cm
wide; s NV, and San Bernardino Co., CA.
Phase 2 (western)
These two groups are disjunct both on the Barneby (1964)
distributional map and that included in this summary, though less so
herein because of the addition of recent collections. I do not
characterize these phases as separate varieties because some of the
western Arizona specimens can scarcely be distinguished from those
of Nevada, and because it is possible or probable that future
collections will further close the geographical gap between the two
groups.

Astragalus proximus (Rydberg) Wooton & Standley
Map 156
Homalobus proximus Rydb. (1905); A. proximus (Rydb.) Woot. &
Stand!. (1915); Pisophaca proxima (Rydb.) Rydb. (1929).
Shortly rhizornatous, inconspicuously strigulose perennial from a
subterranean caudex with erect or ascending, clustered, often sparsely
leafy sterns 2-5 drn. Leafstalk 3-7 cm; leaflets 7-11, narrower upwards
on stern, those of lower leaves elliptic-oblong, of medial and upper
leaves, oblong to linear, 4-20 mm, 7-11 r, commonly folded and
appearing linear, glabrate above. Stipules connate. Racemes exserted,
lax, with numerous, initially ascending, ultimately declined flowers 67.5 mm. Pedicels in flower 0.5-1 mm, in fruit to 1.8 mm. Calyx tube
2-2.5 mm, black- or rnixed-strigose; teeth 0.5-1 mm. Corolla white or
lavender-tinged, with faintly rnaculate keel which is recurved 90°-120°.
Ovules 6-10. Legumes deflexed, stipitate 1-2 mm, unilocular, persistent, dehiscent; body oblong-ellipsoid, obcornpressed, 1-1.5 cm x
2.5-3 mm; dorsal face flattened or broadly sulcate; valves papery,
glabrous; dehiscence apical, ventral. Scytocarpi: &ytocarpi.
Nw NM and adjacent CO. Clay or sandy soils with oak, sagebrush,
juniper. 1700-2350 rn. May-June (-July).
Astragalus proximus, lying within the range of the related A.
flexuosus, differs most evidently in its reduced number of narrow
leaflets and more erect habit. The pods are shorter than those of
syrnpatric forms of A. flexuosus and possess fewer ovules, and the
flowers are relatively small.
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Astragaluspterocarpus Watson
Map 157
A. pterocarpus Wats. (1871); Pt,erophacos pterocarpus (Wats.)
Rydb. (1929).
Strigose perennial from a nearly superficial caudex with sparsely
leafy, mostly erect, clump-forming stems 5 dm. Leaflets (0-) 3-7 (-9),
distant, confluent with axis, linear-wiry, 1-3 cm, or the terminal to 5
cm, 8-30 r, flat or involute, often silvery. Stipules free. Racemes> or±
leaves, with 6-12 ascending or spreading flowers 16-19 mm, often
reclinate in fruit. Calyx tube cylindric, 7-8 mm, black- or mixedpubescent; teeth 2-4 mm. Corolla purple or bicolored. Ovules 30+.
Legumes spreading, deflexed or humistrate, sessile, unilocular,
deciduous, dehiscent; body samaroid, strongly obcompressed, the
sutural faces ovate or elliptic, 2.5-4.5 x 1.3-1.8 cm wide x ca. 3-4 mm
thick, at maturity winged 3-4 mm by lateral edges of valves; ventral
suture somewhat depressed, carinate; valves initially fleshy and
greenish, at maturity coriaceous, cross-striate, glabrous; dehiscence
apical, then ventrally convergent. Pt,erocarpi.
NV, s Humboldt and n Lander cos., along Humboldt River.
Alkaline meadows, washes, eroded slopes. Ca. 1350-1450 m. April-May.
There is nothing like Astragalus pterocarpus in fruit. In flower,
the plant resembles some of the sparsely leaved Pectinati but these
have connate stipules and, except for A. toanus, lie to the east of A.

pterocarpus.
Astragalus pubentissimus Torrey & Gray
Map 158
Annual or evanescent perennial from a taproot. Stems basally
branched, decumbent or usually ascending, strigulose to puberulent,
5-20 cm. Leafstalk 3-6 cm; leaflets 7-15, obovate-elliptic to oblong,
obtuse, 3-12 (-15) mm, (1.5-) 2-4 r, often folded and appearing
narrower. Stipules free. Racemes ± leaves, compact, with 4-10 (-12),
soon spreading and declined flowers 9-12 mm; axis little elongating.
Calyx tube campanulate, 3-4 mm; teeth ca. 2-3 mm. Corolla pinkpurple, (-white with maculate keel); keel incurved 90°-110°, obtuse or
subacute. Ovules ca. 10-18. Legumes divergent or deflexed-upcurved,
sessile, unilocular, deciduous, tardily dehiscent; body moderately
inflated, ellipsoid-lanceoloid, lunate or hamate 90°-220°, subterete, 1-2
cm x ca. 4-8 mm, deltoid-apiculate beaked; valves papery, loosely
villous with flexuous or divergent hairs 1-2 mm; dehiscence after
falling, apical. lnflati: Aridi.
E UT and adjoining WY and CO.
The incurved, slightly inflated, villous, unilocular fruits of
Astragalus pubentissimus are practically unmistakable. In the southern
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portion of its range, it overlaps with relatives, A. pardalinus and A.
sabulonum, which have slightly smaller flowers but scarcely differ
qualitatively up to the fruit.

1.
1.

Key to varieties of Astragalus pubentissimus
Plants ascending; flowers pink-purple; range of species except as
specified below.
var. pubentissimus
Plants diffuse or decurnbent; flowers polychrome, pink-purple or
white with rnaculate keel; UT, Emery and Grand cos.
var. peabodianus

Var. peabodianus (M.E. Jones) Welsh
Map 158
A. peabodianus Jones ( 1893); A. pubentissimus var. peabodianus
(Jones) Welsh (1978); A. preussii var. peabodianus (Jones)
Welsh ex Gray Card Index (supplementary cards), sphalrn.
Range as given in key. "Wash bottoms, entrenched channels cut
into the escarpments draining the south and west flanks of the
Tavaputs Plateaus, in pinyon-juniper and mixed desert shrub communities." (Welsh, 1978). Ca. 1200-1600 rn. May-June.
Var. pubentissimus Torrey & Gray
Map 158
A. multicaulis Nutt. (1838) non Ledeb. (1831); A. pubentissimus
T. & G. (1840); Phaca pubentissima (T. & G.) Rydb. (1913).
Range as given in key. Gravelly banks, bluffs, canyon benches,
washes with sagebrush, greasewood and juniper; common. Ca. 12002150 rn. (April-) May-June.
Of the abundance of var. pubentissimus in the Utah portion of its
range Welsh (1978) said, "In the years when it is abundant, the plants
constitute the principal forb in much of the lower middle reaches of
the Uinta Basin, reminiscent of a seeded alfalfa field ..." Unfortunately,
A. pubentissimus is poisonous to livestock.

Astragaluspulsiferae A. Gray (1874)
Map 159
Perennial from a subterranean or superficial crown with contiguous or clustered, slender, decurnbent, branched, villous or strigose
sterns 1-2.5 drn. Leafstalk 1-4 cm; leaflets 7-13, obovate to oblanceolate,
2-10 mm, ca. 1.5-2.5 r, commonly folded , loosely villous. Stipules free
or some subterranean ones connate, or (var. suksdorfii) lowermost
aerial stipules subconnate. Racemes intercalary, short, little elongating
in fruit, with 4-9 (- 12), eventually declined flowers 5-8.5 mm. Calyx
tube 1.5-2.5 mm; teeth lanceolate to attenuate, 1.5-3.5 mm. Corolla
ochroleucous or lavender-tinged, upswept; wings ± standard; keel
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shor ter, a cute to subporrect, incurved 100°-125°. Ovules ca. 4-9.
Legumes reflexed or humistrate, sessile, unilocular or subunilocular,
deciduous, dehiscent; body inflated or bladdery-inflated, subspheroid,
half-ovoid or obliquely ellipsoid, subterete, (0.7-) 1-2 cm x 6-12 mm;
dorsal and ventral faces sulcate a portion of lengt h ; valves membranous-papery and subdiaphanous (-stiffly papery), villous; dehiscence apical. Humistrati: Micromerii .
Ne CA and adjacent NV and (disjunctly) Klickitat Co., WA.
Astragalu s pulsijerae, unique in its area of occurrence, is a
rhizomatous, perennial mat-former with tiny, villosulous leaves and
small Inflati-like pods with few ovules. Its relationships are ambiguous
(Barneby, 1964; and reassayed, Barneby, 1984, pp. 170-171).

1.

1.

Key to varieties of Astragalus pulsiferae
St ems and leaves villous; legumes villous, some or most of hairs >
1 mm; w Lassen to Sierra cos. , CA, and adjacent Washoe Co., NV.
var. pulsijerae
St ems short strigulose-villosulous or incumbent-puberulent; leaves
villosulous; pod villosulous, hairs all < 1 mm; immediately w of
above, middle Lassen , Shasta and Plumas cos. , CA, and (likely
extinct) Klickitat Co., WA.
var. suksdorfii

Var . pulsiferae
Map 159
A. pulsiferae Gray (1874) ; Phaca pulsiferae (Gray) Rydb. (1929).
Range as given in key. Sandy flats and foothills with sagebrush.
Ca. 1350-1700 m . May-June.
Astr agalus pulsiferae var. pulsiferae is usually but not invariably
of subterranean origin.
Var. suksdorfii T. Howell
Map 159
A. suksdorfii T. Howell (1893); Phaca suksdorfii (T. Howell) Piper
(1906); A. pulsiferae var. suksdorfii (T. Howell) Barn. (1 958).
Range as given in key. Open pine forest or plains. Ca . 1200-1350 m.
June-July.
Astragalus pulsiferae var. suksdorfii is usually of superficial
origin. The most recent collection seen dates from 1908.
Astragaluspuniceus Osterhout (1906)
Map 158
Rhizomatous perennial from a subterranean woody crown with
solitary or contiguous, decumbent-assurgent, usually basally br anched
and clump-forming, initially sericeous-canescent (-strigose) stems 1-5
dm. Leafstalk 2.5-10 cm, frequently curved; leaflets 11-23, obovate,
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elliptic to elliptic-oblanceolate, obtuse or truncate, 5-15 mm, 1. 7-3.5 r,
usually flat , villosulous both sides, the hairs frequently incumbent.
Lower stipules connate. Racemes ± foliage or shortly exserted, dense
at anthesis, slightly elongating in fruit with (5-) 10-20+ ascending,
ultimately spreading flowers 13-19 mm. Calyx tube subcylindric, 5-8
mm; teeth (1-) 2-3 mm. Corolla pink-purple (whitish and dull
lavender). Ovules 25-30+. Legumes spreading or reflexed, sessile or
subsessile, unilocular, persistent, deciduous, dehiscent; body oblong to
ellipsoid-lanceolate, moderately incurved, terete or obcompressed,
with laterally compressed beak, 1.5-2.5 cm x 5-9 mm; dorsal and
ventral faces slightly sulcate or not; valves initially fleshy becoming
coriaceous, often mottled, cross-rugulose and reticulate, villosulous;
dehiscence distal. Scytocarpi: Halliani.
S CO and adjacent NM (-OK).
Astragalus puniceus is a rhizomatous plant with connate stipules,
large flowers, and coriaceous, turgid, unilocular pods. It forms
sprawling clumps with almost clover-like heads. It is similar to the
contiguous A. hallii var. hallii differing in its evident pubescence and
heavier-walled pods.

1.
1.

Key to varieties of Astragalus pun iceus
Petals pink-purple; stem pubescence villosulous; range of species
except Taos Co., NM.
var. puniceus
Petals whitish , tinged with dull lavender; stem pubescence
strigose; Taos Co., NM
var. gertrudis

Var. gertrudis (Greene) Barneby
Map 158
A. gertrudis Greene (1910); Pisophaca gertrudis (Greene) Rydb.
(1929) ; A. puniceus var. gertrudis (Greeene) Barn. (1964).
S Taos Co., NM; local. With pinyon-juniper. Ca. 2150 m. May-June.
Var. puniceus

Map 158

A. puniceus Osterhout (1906); Xylophacos puniceus (Osterh.)

Rydb. (1913) ; Pisophaca punicea (Osterh.) Rydb. (1929).
A. gracilentus var. exsertus Jones (1923).

Range of species except Taos Co. , NM. Bluffs, rocky hillsides,
dunes, grassland, disturbed areas; locally abundant. Ca. 1350-2150 m.
April-June (-July).
The small flowers and scarcely villous pubescence of Astragalus
puniceus var. puniceus from Cimarron County, Oklahoma, suggest
the possibility of another variety.
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Astragalus purshii Douglas ex Hooker (1831)
Maps 160,161
Acaulescent or shortly caulescent, caespitose to subpulvinate,
gray- or white-tornentose perennial from superficial or aerial origin
with clustered caudices or prostrate sterns 0.1-1 (-2) drn, with or
without persistent leafstalk tatters. Pubescence densely tornentosepannose (-thinly tornentose), consisting of a matting of fine, sinuous
hairs mostly 1 + mm that obscure leaflet and stern surfaces; this
indurnent subsericeous on young growth, but soon tangled. Leafstalk
2-13 cm; leaflets (5-) 7-19, broadly obovate to elliptic-oblong or
oblanceolate, acute or obtuse, 1-10 (-15) mm, 1.5-4 r, flat (-folded).
Stipules free, often overlapping. Racemes ± leaves, suburnbellate to
shortly racernose, reclinate in fruit, with 3-10 ascending flowers 9-25
mm. Calyx tube carnpanulate to cylindric, often purple, white or
mixed-pubescent, 4.5-13 mm; teeth 1-5 (-6) mm, subulate to linear.
Corolla commonly ochroleucous or pink-purple, also white, light pink,
lavender or bicolored; keel distinctly< wings. Ovules ca. 15-20 (vars.
pumilio and lagopinus) or 22-30+ (other varieties). Legumes
ascending or divergent-hurnistrate, sessile, substipitate or stipitate by
gynophore to 1.5 mm, unilocular (-or with a narrow septum and
essentially bilocular due to sulcation), deciduous, tardily dehiscent;
body obliquely ovoid-acurninate, ovoid-lunate or renifotrn, nearly
straight except for incurved beak, or curved entire length, subterete
or proximally obcornpressed, bent into an upcurved, laterally compressed beak, (0. 7-) 1-2.5 cm x ( 4-) 5-11 mm, ca. 2-3 r; dorsal and
ventral faces nearly flat or the ventral (-dorsal) deeply (-scarcely)
sulcate at least proximally; valves coriaceous, fleshy or somewhat
spongy when immature, densely white to tawny-tornentose or (and)
densely villous with hairs (1-) 1.5-3 (-4) mm, the surface and shape
thus nearly always obscured; dehiscence on the ground. Argophylli:
Eriocarpi.
Interrnountain basins, moderately into Mississippi drainage, barely
w of rnts. in Pacific States: ND, WA ands British Columbia, CA, n CO
and n UT. Grassland, sagebrush and pinyon-juniper, upwards to
yellow pine (-subalpine). April-June (-Aug.). Introduced in hort
(Bailey Hort., 1976).
Among Astragalus with cottony pods, A. purshii is the most
widely distributed. It is an intricate, multiracial complex of confluent
varieties that are closely related to other species. Perhaps the claim of
some of the latter, as A. utahensis and A. injlexus, to specific
recognition is little greater than that of some of the taxa assigned to
A. purshii. I have followed Barneby's (1964) interpretations, to whom
the student is referred for analysis and documentation.

208

ISELY

Other species with woolly pods differ from Astragalus purshii as
follows:
Astragalus n ewberryi and piutensis (A. marianus): Foliage
pubescence primarily of initially straight hairs, these ultimately
somewhat spreading and curved, but not matted-tangled.
Astragalus utahensis: Mostly of Utah; pods ca. 3 r, nearly straight
with pubescence commonly 3-5 mm, i.e., longer than that of A.

purshii.
Astragalusfunereus: Death Valley only; wings shorter than keel.
Astragalus inflex us: Strongly caulescent; calyx teeth unusually
4-7 mm.

Astragalus leucolobus and A. subvestitus: Southern California;
pod pubescence of hairs scarcely exceeding 1 mm.
Key to varieties of Astragalus purshii
"Attempts to devise a practical key to the varieties of A. purshii
are never wholly successful" (Barneby, 1964). This is true, not only
because of intergradation between some varieties but especially
because both evidence of flower color and fruit are commonly needed
for determination. Many or most specimens do not possess both. In an
attempt, hopefully, to alleviate the situation, the following key leans
strongly on geographic characters, i.e., distribution. The short descriptions following will facilitate morphological determination.
1.

Vars. of ID and UT and e.
2. Vars. primarily of sw ID, slightly across s ID and barely into n
UT; legumes usually ventrally sulcate or depressed; leaflets
usually acute; flowers purple.
3. Keel 10-13 mm; legumes 8-13 mm; lower elevations along
Snake and Bruneau rivers in sw ID.
var. ophiogenes
3. Keel 16-22 mm; legumes 1.5-2.5 (-3 ) cm; s ID (-UT, -NV) ,
usually not contiguous to rivers.
var. glareosus
2. Vars. of s and ec ID (-n UT) and widespread e; legumes not or
but shallowly sulcate ventrally; where overlapping geographically with above, with ochroleucous flowers or obtuse leaflets.
4. Flowers purple and plants acaulescent or subacaulescent;
leaflets obovate or suborbicular, obtuse; ec ID to sw MT.
var. concinnus
4. Flowers ochroleucous or whitish with maculate keel;
plants subacaulescent to plainly caulescent; leaflets
diverse, usually acute, widespread from w MT, e ID, n UT,
and e.
var. purshii
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Vars. of Pacific States and NV.
5. Corolla ochroleucous or whitish with maculate keel
(-standard dull purple-suffused at w margin of range); legumes
not or but shallowly sulcate ventrally, often nearly straight
except for incurved tip; c and e WA, e OR, ne CA, NV.
var. purshii
5. Corolla pink-purple (-whitish, Sierra Nevada); primarily w of
above but overlap with var. glareosus in OR., and vars. tinctus
and pumilio in NV, and var. ophiogenes in s OR; legumes
various.
6. Local variety of c NV; legumes small, 8-15 mm, incurved
go -l80°, the ventral face commonly enclosed by curvature.
var. pumilio
6. Not of c NV; pods various.
7. Local, se Malheur Co., OR; calyx tube 5.5-7.5 mm.
var. ophiogenes
7. Not of Malheur Co., OR, or if so (var. glareosus ) with
calyx tu be g-12 mm.
8. Legumes curved ( 45 °-) go -180° or almost annular,
small, 6-15 mm; calyx tube 4-6.5 mm; transmontane, c OR from Deschutes Co., s to ne CA.
var. lagopinus
8. Legumes proximally straight (but with incurved
beak) or curved to go where syrnpatric with
above, with larger pods, 1.3-2.5 mm, and larger
flowers , the calyx tube 6.5-12 mm.
g. Flowers and fruits small; calyx tube 4.5- 7 mm;
keel g-11.5 mm; legumes 0. 7-1.5 cm; e slope of
Sierra Nevada, from Alpine to Inyo cos., CA,
and cismontane in San Bernardino Mts.; upper
elevations.
var. lectulus
g. Flowers and fruits larger; calyx tube 6.5-12
mm; keel 12-22 mm; legumes mostly 1.5-2.5
mm; distribution as follows:
10. Var. from n border of U.S. to c WA, then
se across ne OR, s to Malheur Co.; leaflets
elliptic, acute; flowers 2-5; calyx tube
g-12 mm; legumes usually ventrally sulcate.
var. glareosus
10. Var. of OR from Deschutes Co. to s CA
and adjacent NV; leaflets obtuse, or if
0

0

0

;
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acute the flowers 3-11 and (or) calyx tube shorter than above;
legumes scarcely sulcate.
var. tinctus
Var. concinnus Barneby (1946)
Map 160
Acaulescent or subacaulescent; leaflets broadly oval and rounded;
racemes with (2-) 3-8 flowers 20-24 mm; calyx tube 8-11 mm; corolla
pink-purple; legumes 1.3-2.5 cm, ovoid to broadly lanceoloid, not or
but shallowly sulcate ventrally.
Ee ID and contiguous sw MT. Gravelly hillsides and flats, usually
with sagebrush. Ca. 1200-2150 (-2750) rn. May-July.
Var. glareosus (Douglas ex Hooker) Barneby
Map 160
A. glareosus Dougl. ex Hook (1831); A. injlexus var. glareosus
(Hook) Jones (1902); Phaca glareosa (Hook.) Piper (1906);
Xylophacos glareosus (Hook.) Rydb. (1917); A. purshii var.
glareosus (Hook.) Barn. (1947).
A. allanaris Sheld. (1894).
A. lanocarpus Sheld. (1894); A. leucocystis Greene (1895).
A. booneanus Nels. (1912).
X ventosus Rydb. (1925).
Subacaulescent or shortly (-strongly) caulescent; leaflets obovoidelliptic to narrowly elliptic and acute; racemes with ( 1-) 2-5 (-7)
flowers 18-25 mm; corolla purple; calyx tube 9-12 (-13) mm; legumes
ovoid to lanceoloid-incurved, 1.5-2.5 (-3) cm, usually ventrally grooved.
From British Columbia, across c WA, ne OR ands ID (-n UT and n
NV). Primarily Columbia basin. Sandy plains, hills, bluffs et al., usually
with sagebrush, upwards to open yellow pine; common. 50-1500 rn.
April-June.
Astragalus purshii var. glareosus resembles var. purshii except
for its purple flower color and the grooved pod. The degree of
consistency of these differential characters in the area of syrnpatry
(eastern Oregon to northern Utah) is difficult to evaluate because
most specimens possess either pods or flowers, not both. Var.
glareosus intergrades with var. tinctus in central Oregon and a few
specimens referred to var. tinctus are seemingly intermediate. Var.
glareosus has much shorter sterns than A. injlexus with which it is
sometimes confused.
Var. lagopinus (Rydberg) Barneby
Map 161
Xylophacos lagopinus Rydb. (1925); A. lagopinus (Rydb.) Peck
(1941); A. purshii var. lagopinus (Rydb.) Barn. (1947).
A. viarius Eastw. (1935).
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Caulescent, mat-forming; leaflets usually obovate-cuneate and
rounded to emarginate, occasionally acute; racemes with (2-) 3-5 (-7)
flowers 9-13 mm; calyx tube 4.5-6.5 mm; petals pink-purple; legumes
tiny, mostly ca. 6-15 x 4-5 (-6) mm, lanceoloid-incurved (90°-) 180°3600, the circle less than 1 cm diam., shallowly sulcate dorsally.
C OR, s to ne CA. Dry plains with sagebrush, juniper waysides,
washes, dry marshes or lake shores; upwards to open yellow pine. Ca.
900-1500 m. April-June.
This variety, perhaps a deviate from the polymorphic var. tinctus
is recognized by its tiny, strongly curved to annular pods.
Var. lectulus (Watson) M.E. Jones
Map 161
A. lectulus Wats. (1887); A. purshii var. lectulus (Wats.) Jones
(1902); Xylophacos lectulus (Wats.) Rydb. (1925).
X. argentinus Rydb. (1925) non A. argentinus Manganaro (1919);
A. jonesii Abrams (1944).
Usually diminutive, tufted, matted to subpulvinate; leaflets usually
acute; racemes with 1-3 (-5) flowers 10-15 mm; calyx tube 4.5-7 mm;
corolla bicolored; legumes 7.5-15 mm, proximally straight with incurved beak to 90°, scarcely sulcate.
Ee CA, Alpine to Inyo cos., primarily e slope of Sierra Nevada;
disjunct in San Bernardino Mts. Pinyon-juniper or yellow pine,
ascending to alpine crests; common and locally abundant. Ca. 18503400 m. May-Aug.
Astragalus purshii var. lectulus is probably an upper elevation
form derived from the var. tinctus complex with which it integrades.
Var. ophiogenes (Barneby) Barneby ex C.S. Hitchcock
Map 161
A. ophiogenes Barn. (1946); A. purshii var. aphiogenes (Barn.)
Barn. ex C.S. Hitchc. (1961).
Subacaulescent to barely caulescent; leaflets acute (-truncate);
racemes with (3-) 5-11 loosely disposed flowers 11-16 mm; calyx tube
5.5-7.5 mm; petals pink-purple, drying white; legumes 8-13 mm,
obovoid-acuminate, curved, strongly obcompressed, depressed along
ventral or both sutures.
S ID, along the lower Bruneau and Snake rivers, and the Owyhee
River in Malheur Co., OR. River bluffs, terraces, dunes; local. Ca. 7501050 m. April-June.
This plant resembles, perhaps coincidentally, var. pumilio of
Nevada.
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Var. pumilio Barneby (1947)
Map 161
Diminutive, subacaulescent-caespitose; leaflets obtuse or acute;
racemes with (2-) 3-6 flowers 16-19 mm; calyx tube 6.5-9 mm; corolla
pink-purple; legumes ovoid-acuminate, sulcate ventrally, incurved
90°+ to beak, 8-15 mm.
C and w NV. Hillsides and flats with pinyon and sagebrush; locally
common. Ca. 1700-2250 m. May-June.
Astragalus purshii var. pumilio can be regarded as a reduced
satellite of the var. tinctus complex from which it is distinguishable
primarily by the fruit.
Var. purs hii
Map 161
A. purshii Dougl. ex Hook (1831); Phaca purshii (Dougl. ex Hook)
Piper (1906); Xylophacos purshii (Dougl. ex Hook) Rydb.
(1905); A. purshii var. typicus Barn. (1947).
P. mollissima Nutt. (1838) non A. mollissimus Torr. (1827).
A. purshii var. interior Jones (1923).
Xylophacos incurvus Rydb. (1925); A. purshii var. incurvus (Rydb.)
Jeps. (1936); A. incurvus (Rydb.) Abrams (1944) non Desf.
(1800).
Caulescent to acaulescent with elliptic, acute (-obtuse) leaflets;
racemes with 2-6 flowers 19-25 mm; calyx tube 9-12 (-13) mm; corolla
ochroleucous or cream (-maculate) except where intergradient with
other varieties, then sometimes bicolored; legumes 1.3-2.5 cm, proximally straight to incurved, not or barely shallowly sulcate ventrally.
Transmontane WA to ND, s from WA to ne CA (s to Nevada Co.),
e to UT and nw CO. Wide range of habitats and soil types. Barren
grassy plains and gravelly hilltops, sagebrush, greasewood, pinyonjuniper, upwards to yellow pine; common. Ca. 300-3000 m. April-June.
The typical variety of Astragalus purshii, much the most wideranging, is the only representative of its group in most of its domain.
In western Nevada and eastern California it passes into vars. tinctus
and lectulus. In the Columbia basin and the northern part of the
Great Basin, where sympatric with var. glareosus, the two are
distinguishable on bases of flower color and the usually sulcate fruit
of var. glareosus.
Map 160
Var. unctus M.E. Jones
A. purshii var. tinctus Jones (1893); Phaca purshii var. tincta
(Jones) Piper (1906).
A. purshii var. longilobus Jones (1893) .
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A. consectus Sheld. (1894); Xylophacos consectus (Sheld.) Rydb.
(1913); A. leucolobus subsp. consectus (Sheld.) Abrams (1944).
A. candelarius Sheld. (1894); X. candelarius (Sheld.) Rydb. (1925).
A. candelarius var. exiguus Sheld. (1894).
A. injlexus var.jlocculatus Jeps. (1925).
A. injlexus var. ordensis Jeps. (1925); A. purshii var. ordensis
(Jeps.) Jeps. (1936).
X. subvillosus Rydb. (1925).
A. purshii var. gavisus Jeps. (1936).
Subacaulescent or caulescent; leaflets obtuse (-acute); racemes
with 3-11 flowers 15-28 mm; calyx tube 6.5-12 mm, corolla pinkpurple; legumes 1.2-2.5 cm, scarcely sulcate, partially bilocular.
SOR, CA, NV. Habitats diverse, most frequently with sagebrush on
open plains or scrubland, hillsides, mesas, canyons; open areas in
forests of middle to upper elevations; pine forest along Klamath River;
various soil types including serpentine. Ca. ( 450-) 1150-2750 (-2950)
m. April-June (-July).
Astragalus purshii var. tinctus is a multiracial complex that can
scarcely be distinguished from the eastern var. purshii except by
flower color. Perhaps the most diverse of the varietal taxa of A.
purshii, it has previously been segregated into several species and
(or) varieties on the basis of variation in flower size, pubescence,
degree of caulescence and other features. Possibly it indeed includes
more than one taxon, but bases for separation, as presently known,
are ambiguous. Var. tinctus intergrades with var. lectulus in eastern
California and with var. glareosus in Oregon. See Barneby (1964) for
discursive analysis.

Astragalus pycnostachy us A. Gray ( 1865)
Map 162
Ascending-erect robust perennial from superficial origin with
canescent-tomentulose, then glabrate, often reddish, fistulose stems
to 8 dm. Leafstalk 3-12 mm, commonly recurved; leaflets 25-39,
elliptic to oblong, obtuse, 0.5-3 cm, ca. 3.5-4.5 r, cinereous to whitecanescent, flat or folded. Lower stipules connate, glabrate. Racemes
intercalary or upper ones exceeding the foliage, densely spike-like
with numerous, contiguous, soon imbricate-reflexed flowers 7-10 mm;
flowering pedicels > or ± 1 mm. Calyx tube 3-5.5 mm, teeth 1.5-2.5
mm. Corolla greenish-ochroleucous to cream; petals subequal or
irregularly graduated. Ovules 3-10. Legumes deflexed-imbricate, sessile, unilocular, persistent, tardily dehiscent or indehiscent; body
asymmetrically half-ovoid or half-ellipsoid, slightly inflated, subterete
or laterally compressed, with incurved, filiform-tipped beak, 6-11

214

ISELY

x 4-6 mm; valves rigidly papery, glabrous or strigulose; dehiscence
sporadic. Densijolii: Pycnostachyi.
Coastal CA, three disjunct areas: (1) Humboldt Co.; (2) The Bay
area, Marin and San Mateo cos.; (3) Ventura to Orange cos., where
probably extinct. Salt marshes by ocean.
Astragalus pycnostachyus, with spike-like racemes of imbricated
flowers and short pods, is a midsummer flowering species of coastal
salt marshes. It is similar to A. nuttallii in most characters except for
the small, persistent pods with few ovules.

1.

1.

Key to varieties of Astragalus pycnostachyus
Bay area and Humboldt Co.; peduncles 4-10 cm; calyx tube 3.5-5
mm; pubescence greenish-cinereous to whitish.
var. pycnostachyus
Ventura to Orange cos.; peduncles 2-4 cm; calyx tube 3-3.5 mm;
pubescence usually deeply white-sericeous or tomentose.
var. lanosissimus

Var. lanosissimus (Rydberg) Munz & McBurney ex Munz
Map 162
Phaca lanosissima Rydb. (1929); A. pycnostachyus var. lanosissimus (Rydb.) Munz & McBurney ex Munz (1932).
Range and habitat as given above. July-Aug.
Of the Los Angeles vicinity, the habitat of this variety is gone, and
it is probably extinct. To my knowledge, it has not been collected
during the past half century.

Var.pycnostachyus
Map 162
A. pycnostachyus Gray (1865); Phaca pycnostachya (Gray) Rydb.
(1929).
Range and habitat as given above. June-July (-Oct.).

Astragalus racemosus Pursh (1814)

Map 163
Robust, commonly malodorous, seleniferous perennial from a
superficial crown with clustered, clump-forming, ascending, usually
branched, strigulose stems to 5 (-6) dm. Leaves subsessile or petioled;
leafstalk 6-13 cm; leaflets 11-25, paired or irregularly arranged,
subfleshy, broadly elliptic to oblong or linear, conspicuously narrower
upwards on stem, 1-3 cm, 2.5-10 r, flat or folded, glabrate both
surfaces or strigose below. Lower stipules connate. Racemes exserted
with numerous, quickly deflexed flowers 13-20 mm. Pedicels in fruit
3-8 mm. Calyx tube gibbous or obliquely attached, campanulate or
cylindric, 5-9 mm; teeth 2-6 (-10?) mm, subulate to filiform-setaceous,
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often recurved or divergent. Corolla yellowish-ochroleucous to white,
sometimes pink-tipped or with a maculate keel. Ovules 12-20. Legumes
pendent, stipitate to exserted-stipitate 3-6 mm, unilocular or with
rudimentary partition, slowly deciduous with pedicel, tardily dehiscent; body oblong (-narrowly oval), tapering at both ends, straight or
slightly curved, triquetrous, (10-) 15-30 x 3-7 mm; ventral suture
carinate; dorsal face sulcate; valves thickly papery, glabrous
(-strigulose ), lustrous; dehiscence on ground, convergent, ventral.

Bisulcati.
S Saskatchewan to TX Panhandle, locally disjunct in San Luis
Potosi. Primarily e slopes of Rockies and plains, ND to TX Panhandle,
w to e NM, CO and WY, disjunct in sw WY and adjacent UT.
Astragalus racemosus is a conspicuous, semiweedy, erect,
clumped, white or ochroleucous-flowered plant with stipitate, trigonoussulcate, unilocular pods, and is easily recognized in the plains states.

1.

1.

Key to varieties of Astragalus racemosus
Plains and foothills of Rocky Mts. e of Continental Divide; leaflets
(13-) 17-25; calyx sparsely or conspicuously white-pubescent;
legumes ( 1.5-) 2-3 cm.
var. racemosus
Sw WY and adjacent UT; leaflets 11-15 (-19); calyx glabrous or
with a few black or white hairs; legumes 1-2 cm.
var. treleasei

Var. racemosus
Map 163
A. racemosus Pursh (1814); A. galegoides Nutt. (1818); Tium
racemosum (Pursh) Rydb. (1905); A. racemosus var. typicus C.S. Porter (1945).
A. racemosus var. brevisetus Jones (1895); T. brevisetum
(Jones) Rydb. (1929).
A. racemosus var. longisetus Jones (1895); T. platycarpum
Rydb. (1929); A. platycarpus var. typicus Barn. (1944).
Range as given in key. Grassland, eroded slopes, water courses,
washes, disturbed soil, roadsides; various but usually heavy soils;
common, and locally dominant. 600-2000 m. May-July.
The U.S. range of Astragalus racemosus is broken into a northern
and southern segment (see map), and the elements in Saskatchewan
constitute a small, third group. The predominant form has an
inconspicuously strigulose inflorescence axis, and short (mostly 1-3
mm) calyx teeth. Among populations at the western periphery of both
U.S. groups and extending eastwards in South Dakota, the inflorescence
is commonly incumbent-puberulent or villosulous, and the calyx is
sometimes strongly gibbous with long, 4-6 mm, filamentous, and
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divergent teeth. These plants represent var. longisetus Jones, which is
variously defined by authors and reaffirmed by Barneby (1964). I
discern only clinal trends among the several unsatisfactorily correlated features.
The disjunctions in the occurrence of Astragalus racemosus are
curious. Its occurrence in Mexico is possibly the consequence of
introduction, but the absence of the species across most of Nebraska,
and between southern North Dakota and populations in Saskatchewan,
is not easily explained.
Var. treleasei C.L. Porter (1945)
Map 163
Range as given in key. Pinyon-juniper, bluffs, washes, badlands;
gravel or clay soil; locally common. 1700-2050 m. May-July.
Distinctive characters of the western Astragalus racemosus var.
treleasei, beyond those in the key are: flowers usually conspicuously
maculate, 13-15 mm; standard commonly shortly upcurved 90° and<
or ± keel; legumes subinflated, 5-8 mm diam. It possibly deserves
specific rank

Astragalus rafaelensis M.E. Jones
Map 158
A. rafaelensis Jones (1923 ); Cnemidophacos rafaelensis (Jones)
Rydb. ( 1929).
Seleniferous, ephedroid, glabrate, greenish-subglaucous perennial from a superficial crown with bushy-clustered, branched, erect or
ultimately drooping stems 4-5 dm. Leaves few, most of them reduced
to an unbranched, sinuous rachis 3-11 cm, the lowermost with 2-4,
involute, linear leaflets. Lower stipules connate. Racemes exserted;
axis to 1 dm or more in fruit , with ( 4- ) 6-12 widely spaced, ultimately
declined flowers 17-20 mm. Calyx tube ca. 5 mm, glabrate to strigose;
teeth 1 mm, ciliate. Corolla bicolored, commonly pink-purple and
white-tipped or white with maculate keel. Ovules ca. 20. Legumes
deflexed, sessile, unilocular, persistent, dehiscent; body ellipsoid to

oblong, straight or slightly curved, laterally compressed, 12-20 (-25) x
5-7 mm, beaked 2.5-4 mm; sutures carinate, almost winged; valves
initially fleshy, becoming thickly coriaceous or woody, rugulose,
glabrous; dehiscence apical, both sutures. Pectinati.
UT, Emery Co.; locally abundant at San Raphael Swell. Canyon
slopes or bottoms, in washes, gulches, seleniferous sandy-clay; salt
desert shrub. Ca. 1350-1600 m. April-May.
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A local species, Astragalus rajaelensis is recognized by its
glabrat e, filiform, phyllodial foliage, large flowers , and divergent or
declined, persistent pods.

Astragalus rattanii A. Gray
Map 164
Strigulose annual with erect or basally decumbent stems (0.5-)
1-3.5 dm. Leafstalk 2-5 cm; leaflets 7-11 (-13), obovate-cuneate to
oblong-oblanceolate, truncate or retuse, 2-12 mm, 2-5 r, flat or folded,
glabrous above. Stipules free. Racemes shortly exserted, subcapitate,
not elongating in fruit, with 5-12 ascending to spreading flowers 7-12
mm. Pedicels < 1 mm. Calyx tube ca. 2-3.5 mm, mixed- or darkpubescent, teeth 0.5-1 mm. Corolla pink-purple or bicolored (-white);
keel incurved ca. 90°-100° to an obtuse or subacute tip. Ovules ca.
8-20. Legumes ascending, clustered, deciduous, sessile but often
tapering to a slightly exserted or included stipelike neck 1-2.5 mm,
bilocular, deciduous, tardily dehiscent; body linear, straight or arcuate, with a needlelike tip, subterete, ca. 2-6 cm x 1.5-3 mm; dorsal face
narrowly sulcate; valves thickly papery, strigulose; dehiscence after
falling, convergent. Leptocarpi: Californici.
Cismontane n CA, s to Yolo and Napa cos. Coastal ranges and
edge of Sacramento Valley, grassland and open woodlands.
Astragalus rattanii is distinguished from other northern California annual Leptocarpi by its long, capitate-clustered, aciculartipped pods that taper at both ends.

1.

1.

Key to varieties of Astragalus rattanii
Calyx tube 2.6-3.5 mm; legumes 3-6 cm; flowers pink-purple; outer
Coast Ranges; Humboldt and w Tehama cos., s to c Mendocino
and n Lake cos.
var. rattanii
Calyx tube ca. 2-2.5 mm; legumes ( 1.5-) 2-3 cm; flowers usually
bicolored; inner Coast Ranges and edge of Sacramento Valley;
Butte to Yolo and Napa cos.
var.jepsonianus

Var.jepsonianus Barneby (1958)
Map 164
Range as given in key. Grassy or chaparral hillsides, spring
meadows, disturbed and agricultural land; said to favor (tolerate?)
ser pentine. Ca. 300-600 m. April-May (-June).
Having a shorter pod, this form of Astragalus rattanii is more
easily confused with its congeners than the typical variety. The closely
related A. clarianus resembles A. rattanii var. jepsonianus in fruit,
but its pods are elevated on a gynophore. The pods of A. tener are
rounded at the base and usually shorter than those of var. jepsonianus.
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Map 164

A. rattanii Gray (1883); Hamosa rattanii (Gray) Rydb. (1927).

Range as given in key. Grassy slopes, bars along streams. Ca. 150750 m. (April-) May-June.
The pods of Astragalus rattanii var. rattanii are longer than
those of any other sympatric, annual Astragalus.

Astragalus recurvus Greene (1885)
Map 165
Tium recurmtm (Greene) Rydb. (1929).
Perennial from a superficial to slightly subterranean crown and
woody taproot, with numerous, basally short-rhizomatous, clustered,
slender, decumbent-ascending, sparsely strigose stems to 3 dm.
Leafstalk 3-7 cm; leaflets (9- ) 13-19, broadly elliptic, oblong or linear,
becoming narrower upwards on stem, those of the medial leaves (2-)
4-8 mm, 4-6 r, often folded , glabrate above, pubescent below. Lower
stipules connate. Racemes slightly > foliage with 8-many, finally
reflexed, upswept flowers 5-7.5 mm. Pedicels 0.5-1.5 cm in flower.
Calyx tube 2-3 mm, black-strigose, teeth ca. 1 mm. Corolla white to
dull-pink, commonly lilac-tinged; wings ± standard which is often
upcurved 90°. Ovules ca. 12-20. Legumes decurved, substipitate to 1
mm, nearly bilocular, persistent, dehiscent; body oblong to oblanceolate, triquetrous-compressed, ca. 1.5-2.5 cm x 2.5-3.5 mm; dorsal
face narrowly sulcate; valves heavily papery, white-strigose; dehiscence ventral. Strigulosi.
C AZ, s Coconino and adjacent Yavapai and Gila cos., and
Greenlee Co. Juniper or dry pine woods, open flats and ridges, igneous
soils. 1500-2200 m . (April-) May-June.
Astragalus recurvus is a small-flowered species mostly of central
Arizona with connate stipules, well-recurved standard, and decurved,
linear, subsessile, almost 2-celled, strigose pods. It resembles: A.
rusbyi, sympatric, later flowering , wings usually conspicuously
exceeding standard, evidently stipitate pods; A. egglestonii, mostly of
New Mexico, barely into eastern Arizona, glabrate pods; A. straturensis, northwest Arizona.
The curvature of the Astragalus recurvus pod is unusual in that
the ventral suture is the outer, convex margin.
Astragalus reflexus Torrey & Gray
Map 166
A. reflexus T. & G. (1838); Hesperastragalus reflexus (T. & G.)
Rydb. ( 1926).
Hirsute annual with usually basally branched, decumbent to erect
stems 1-3 dm. Leafstalk 3-7 cm; leaflets ca. 13-17, obovate, retuse or
obtuse, 5-15 mm, 1.5-2.5 r , sparsely villous below, glabrate above.
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Stipules free. Racemes exserted, subcapitate or racemose to 1 cm;
axis not elongating, with 4-10 soon spreading or reflexed flowers 5-7 mm.
Pedicels in flower 0.5-1 mm, in fruit to 1.5 mm. Calyx tube 1-1.5 mm,
teeth ca. 1 mm. Corolla bicolored, the white-tipped wings < the
attenuate-subporrect, maculate keel. Ovules ca. 6. Legumes clustered,
deflexed, subsessile or substipitate by gynophore to 0.5 mm, bilocular,
deciduous, tardily dehiscent; body obcompressed or obcompressedtriquetrous, 5-9 x 3-5 mm; in side view asymmetrically ovate-lunate,
and cuspidate; in dorsal view ovate-triangular; ventral suture
prominent; dorsal face broadly and deeply sulcate; valves thinly
coriaceous, transverse-rugose, glabrous; dehiscence basal, both sutures.

Reflexi.
E and slightly in s TX. Open prairies or disturbed areas, roadsides, calcareous or clay soils; infrequent but locally common. (Feb-)
April-May.
This species, with the growth aspect of the annual Texas
Leptocarpi, has flowers with an exserted keel and short, broad, dorsoventrally flattened pods. Possibly the Rio Grande Valley records
represent introductions.

Astragalus remotus (M.E. Jones) Barneby
Map 165
A. arrectus var. remotus Jones (1923); Tium remotum (Jones)
Rydb. (1929); A. remotus (Jones) Barn. (1944).
Strigulose perennial from a superficial crown with numerous,
stiffly erect, weakly foliose stems to 5 dm. Leafstalk 5-15 cm; leaflets
(9-) 11-17, distant, (elliptic-) oblong, 2-9 (-12) mm, (3-) 4-6 r , flat or
folded, glabrate above. Stipules free. Racemes exserted; peduncles and
axis elongate with 8-14 distant, ascending flowers 10-13 mm. Calyx
tube 3-4 mm, black- or mixed-strigulose; teeth 1-2 mm. Corolla
ochroleucous, lavender-tinted, keel faintly maculate. Ovules 15-20.
Legumes erect and contiguous to axis or spreading, exserted-stipitate,
3-6 mm, bilocular, persistent, dehiscent; stipe straight; body oblong,
straight or slightly curved, compressed-triquetrous to terete-cordate,
cuspidate, 1.5-2 (-3) cm x 3-4 mm; dorsal face sulcate; valves stiffly
papery, glabrous; dehiscence apical. Reventi-arrecti: Eremitici.
NV, Clark Co., foothills of Charleston and Spring mts. and
adjacent desert. Flats with Larrea, slopes, ledges, canyons; locally
abundant and conspicuous. Ca. 900-1700 m. April-May.
As its relatives, which are mostly of the Columbia basin,
Astragalus remotus is known by its persistent, erect, bilocular,
apically dehiscent pods, which, in this instance, are borne on a
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straight, exserted stipe. The only member of its group that approaches
A. remotus geographically is A. eremiticus, which has larger flowers

and a much longer pod stipe.

Astragalus reventiformis (Rydberg) Barneby
Map 167
Cnemidophacos reventiformis Rydb. (1929); A. reventiformis (Rydb.)
Barn. (1956).
A. reventus var. canbyi Jones (1898).
Subacaulescent to caulescent, strigulose (-villosulous) perennial
2-5 dm from a superficial crown; stems clustered, erect, shorter than
peduncles. Leaves mostly sub-basal, vertically positioned; leafstalk 1-2
(-3) dm; leaflets 15-25 (-31) , elliptic to oblong, 0.5-1.5 (-2) cm, 3-8 r,
commonly folded and appearing linear, green or initially cinereous,
glabrous or pubescent above, late-season deciduous. Lower stipules
scarious, connate, often imbricate. Racemes robust, 1-3 dm with 10many, ascending or declined flowers 14-20 mm. Fruiting pedicels 2.5-6
mm. Calyx tube campanulate to short-cylindric, black- or mixedpubescent, 5-7.5 mm; teeth 2.5-5 mm. Corolla white, sometimes with
maculate keel, fading yellowish ; standard often recurved ca. 90°;
keel sometimes faintly maculate. Ovary glabrous; ovules (20-) 25-35.
Legumes stiffly erect, sessile, unilocular or subunilocular, persistent,
dehiscent; body plumply ovoid- or semiovoid-acuminate to incurvedellipsoid-lanceolate, subterete to obcompressed, 1.5-2.3 cm x 5-10 mm;
beak conspicuous, laterally compressed; ventral suture prominent,
carinate; dorsal face flat or sulcate; valves fleshy, becoming coriaceous,
rugulose, reticulate, glabrous; dehiscence apical, both sutures, downwards. Conjuncti.
S transmontane WA, Kittitas Co., s to Sherman Co., OR. E slopes
of Cascades; arid sagebrush foothills to subalpine crests; locally
abundant. 600-1500 m. (April-) May-June.
Astragalus reventiformis and its immediate relatives are characterized by their connate stipules and erect, persistent, coriaceous
pods. A. conjunctus, with cylindric calyx tube, is of Oregon distribution;
A. hoodianus is restricted to low elevations immediately along the
Columbia River, and has long, commonly divergent calyx lobes. A.
reventiformis lies to the north of these species in Washington, and
immediately south of A. leibergii which has shortly stipitate pods.
The pods of Astragalus reventiformis are diverse in shape,
ranging from a bulky, broad Astragalus lentiginosus-like form
(A. lentiginosus has bilocular pods) to small, slender ones almost
identical with those of A. conjunctus.
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Astragalus reventus A. Gray
Map 167
A. reventus Gray (1879); Phaca reventa (Gray) Piper (1906);
Cnemidophacos reventus (Gray) Rydb. (1913).
Erect perennial 1.5-3.5 dm from a superficial crown, with
numerous, erect, short or well-developed, sparsely puberulent or
glabrate stems 0.5-2 dm that are commonly shorter than the
peduncles. Leafstalk 8-20 cm; leaflets 23-37, readily deciduous, elliptic
to oblong, 0.5-1.5 (-2) cm, 3-6 r, pubescent below, glabrate above.
Stipules free. Racemes exserted, on peduncles 1-2 dm, initially
subcapitate, soon loosening with 8-many, initially erect, quickly
deflexed flowers 16-22 mm. Pedicels in fruit 3-5.5 mm. Calyx tube
cylindric, 7-10 mm, white or black-strigose; teeth 2-5 mm, often
flexuously outcurved or hooked. Corolla ochroleucous; standard
recurved ca. 90° or more. Ovules ca. 25-30+. Legumes erect, sessile,
unilocular or subunilocular with septum to 1 mm , persistent,
dehiscent; body plumply ovoid-lanceoloid (-oblong-lanceoloid), straight
or slightly incurved, obcompressed except for beak, 15-25 (-30) x 7-10
mm; ventral suture carinate, dorsal face scarcely or slightly sulcate;
valves fleshy when immature, heavily coriaceous at maturity, rugulosereticulate, glabrous; dehiscence apical, both sutures. Reventi-arrecti:

Reventi-arrecti.
Ne OR (Morrow to Union cos.) and adjacent WA (Garfield and
Columbia cos.). Especially of the Blue Mts. , open grassy slopes or with
yellow pine. Ca. 900-1500 m. April-June.
Astragalus reventus is characterized by its free stipules, long,
exserted peduncles, quickly descending, ochroleucous flowers, and
erect, persistent, sessile, lanceoloid, glabrous, essentially unilocular
pods. Among the Reventi-arrecti and contiguous Conjuncti, four
similar species are commonly confused. Maps 48, 167, and 171 display
their vicariant ranges, and a key follows:
1. Stipules free; plants of ne OR (Morrow Co. and e), extreme se WA,
and adjacent ID.
2. Legumes usually plumply lanceoloid, 7-10 mm diam.; ovary
and legume glabrous, barely sulcate dorsally; Blue Mts., Morrow
to Union cos., OR, and Columbia and Garfield cos., WA.
A. reventus
2. Legumes oblong-ellipsoid, 4-6.5 mm diam.; ovary and young
legume minutely pubescent (a glabrate form in Asotin Co.,
WA); extreme ne OR (Wallowa Co.), se WA (Asotin Co.) and
adjacent ID.
A. sheldonii
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1.

Lower stipules connate, range w and s of above as follows.
3. Calyx tube cylindric; transmontane OR except ne corner,
Wasco tow Morrow cos. , se to Harney and Malheur cos.
A. conjunctus
3. Calyx tube campanulate or subcylindric; WA, Kittitas Co. s to
Klickitat Co., barely across Columbia in Sherman Co., OR.
A. reventiformis
Other related species include: Astragalus leibergii, pods stipitate,
Kittitas County, Washington and north; A. hoodianus, plants evidently
villous, Hood River and Wasco counties, Oregon, and western Klickitat
County, Washington; and A. adanus, peduncles distinctly shorter
than foliose portion of stem, southwestern Idaho.
Astragalus riparius Barneby (1956)
Map 167
Caulescent or subacaulescent, erect, strigulose or substrigulose
perennial 2-4 dm from a superficial or slightly subterranean caudex;
stems erect, clustered, clump-forming, the foliose portion much
shorter than peduncles. Leafstalk 1-2 dm; leaflets 21-29 (-33), oblong
or narrowly oblong-oblanceolate, 5-15 (-20) mm, 5-9 r , glabrate above.
Stipules free. Peduncles 1-3 dm; racemes 4-10 cm, with numerous
ascending-spreading flowers 11-1 7 mm. Pedicels in fruit 2-5 mm.
Calyx deciduous from ripe fruit; tube 4.5-6 mm; teeth 1.5-4 mm.
Corolla ochroleucous-yellow to greenish-white; standard < wings,
laterally and backwardly plicate. Ovules ca. 20-28. Legumes erect,
sessile, unilocular but with an internal sutural ridge, persistent,
dehiscent; body ellipsoid-lanceolate, slightly obcompressed and incurved, 1.5-2.3 cm x 6-9 mm, sharply deltoid-beaked, scarcely sulcate;
valves fleshy when immature , becom ing coriaceous, glabrous;
dehiscence apical, both sutures. Reventi-arrecti : Arrecti.
Se WA (Whitman, Asotin, and Columbia cos. ) and adjacent ID
(Nez Perce Co.), along Snake River and tributaries. River bluffs and
banks, abundant within limited region. Ca. 250-450 m. April-May.
This species and Astragalus arrectus are distinguished from their
immediate relatives of the Reventi-arrecti and Conjuncti by their
foreshortened flowers with a backwardly plicate standard. A. arrectus
has smaller flowers than A. riparius and stipitate, pubescent pods. It
has been suggested (Barneby 1956, 1964; Hitchcock, 1961) that A.
riparius may be a hybrid derivative of A. arrectus and A. reventus.
Astragalus ripleyi Barneby (1952)
Map 158
Rhizomatous, robust perennial from a subterranean crown with
erect contiguous, basally leafless, scantily strigulose, subglaucescent
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sterns 4-10 drn. Leafstalk 4-10 cm; leaflets 13-1 7, linear-oblong, 8-30
mm, ca. 9-15 (-20) r, flat and marginally involute, strigose below,
glabrate above, the terminal one commonly continuous with leafstalk.
Stipules free. Racemes exserted, loose with many, soon spreading and
nodding flowers 14-17 mm. Pedicels in fruit 3-4 mm. Calyx tube
cylindric, 5-6.5 mm, rnixed-strigulose; teeth 0.5-1 mm. Corolla yellow.
Ovules ca. 10-15. Legumes spreading to deflexed, exserted-stipitate
8-15 mm, unilocular, persistent, dehiscent(?); body oblong-lanceolate,
laterally compressed and flat, 2-3 cm x 4-6 mm, cuspidate-tipped;
valves papery, reticulate at maturity, scantily strigulose; dehiscence
(not seen) presumably distal. Lonclwcarpi: Lonclwcarpi.
N NM (Taos Co.) and s CO (Conejos Co.). With grass, sagebrush,
pinyon-juniper; plains, canyon of Conejos River, roadsides; granitic
clays; locally conspicuous. 2300-2500 rn. June-July.
Within its region this species is unique in its robust habit, yellow,
soon reflexed flowers, and pendulous exserted-stipitate, flat pods.

Astragalus robbinsii (Oakes) A. Gray (1856)
Map 168
Pubescent perennial from a superficial or slightly subterranean
crown with clustered, diffuse to erect sterns 1-5 drn. Pubescence
strigose to pilosulous, variable in amount, that of the inflorescence
usually mostly black Leaves, except for the lowermost, subsessile;
leafstalk 3-9 cm; leaflets 7-17, elliptic to elliptic-oblong, (-ovate to
lanceolate), (0.5-) 1-2 (-3) cm, (1.2-) 2-3.5 r, usually pubescent
beneath and glabrate above. Stipules initially leathery, becoming
papery, the lower ones commonly contiguous, clasping or slightly
connate, and bowl-like in aspect, upper free. Racemes exserted,
initially corn pact, then elongating, with 5-15 (-20+), soon spreading
and declined flowers 7-12 mm. Pedicels 1.5-5 mm in fruit. Calyx tube
usually black-pubescent, 2.5-4.5 mm; teeth subulate, 1-3 mm. Corolla
lavender-purple (-white, with rnaculate keel). Ovules (3-) 7-11.
Legumes spreading to declined, stipitate 0.5-5 mm, subunilocular or
sernibilocular, persistent, dehiscent; body lanceolate or half-elliptic,
straight or slightly curved, nearly trigonous but often appearing bladelike on herbariurn sheets, 1-2.5 cm x 3.5-5.5 mm, cuspidate-beaked;
dorsal face nearly flat; valves papery, usually black- and whitepubescent; dehiscence apical, ventral. Oroboidei.
Irregularly bicentric: w North America, Alaska to CO; e Canada to
New England.
Astragalus robbinsii is a perennial, mesophytic species, which, in
the United States, is primarily of the Rocky Mountains. It is characterized by its superficial origin, conspicuous, amplexicaul lower stipules
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and declined, stipitate, papery, trigonous pods with a narrow septum.
It differs from its relative, A. eucosmus, by the longer-stipitate podsbut see qualification under A. eucosmus. Low diffuse forms of A.
robbinsii are often confused in herbaria with A. alpinus, which,

however, is marked by its broad keel that commonly exceeds the
wings.
The predominant form of Astragalus robbinsii in the United
States is var. minor. Traditional local varieties, which are listed
following, are probably of dubious taxonomic significance.
1.

1.

Key to varieties of Astragalus robbinsii
Varieties of e United States.
2. Body of legume ca. 15-25 mm, the beak 0.5-1.5 mm; montane
in VT, locally inn ME.
var. minor
2. Legumes either with a shorter body or longer beak than
above; low elevations along rivers, VT and NH.
3. Body of legume 10-15 mm, the beak not exceeding 1 mm;
flowers white; VT, near Burlington; extinct. var. robbinsii
3. Body of legume 15-20 mm, the beak 1.5-3 mm; flowers
purple; NH and VT along Connecticut River.
var. jesupii
Varieties of w United States.
4. Body oflegume (10-) 13-25 mm and stipe 2-5 mm or if shorter
not of OR or NV; widely distributed as mapped.
var. minor
4. Body of legume 8-15 mm and stipe 2 mm or less; vars. of OR
and NV.
5. Wallowa Mts., ne OR; leaflets 9-17; ovules 3-6.
var. alpiniformis
5. Mts. of NV; leaflets 7-11 ; ovules 8-9.
var. occidentalis

Var. alpiniformis (Rydberg) Barneby ex C.L. Hitchcock
Map 168
Atelophragma alpiniforme Rydb. ( 1928); Astragalus alpinus var.
alpiniformis (Rydb.) Peck (1941); Astr agalus robbinsii var.
alpiniformis (Rydb.) Barn. ex C.L. Hitchc. (1961).
Wallowa Mts. , OR. Stream banks, cliffs, along or adjacent to gravel
bars of Hurricane Creek 1300-2150 m. June-Aug.
This variety, possibly representing a single isolated ecotype, is
distinguished from var. minor by several characters (see key), of
which the reduced ovule number is possibly the most significant.

Var.jesupii Eggleston & Sheldon
Map 168
Astragalus robbinsii var. jesupii Eggleston & Sheld. (1894);
Astragalus jesupii (Eggleston & Sheld.) Britt. (1901); Atelophragmajesupii (Eggleston & Sheld.) Rydb. (1928).
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NH (Sullivan Co.), adjacent VT (Windsor Co. ). Local along
Connecticut River, near Lebanon, New Hampshire. May-June.
Known only from two stations, this form is possibly now extinct.
Var. minor (Hooker) Barneby
Map 168
Phaca elegans var. minor Hook. (1831); Astragalus minor (Hook.)
Jones (1902); Astragalus robbinsii var. minor (Hook.) Barn.
(1964).
Astragalus blakei Eggleston (1895); Astragalus robbinsii var.
borealis Eggleston (1895); Atelophragma blakei (Eggleston)
Rydb. (1928); Astragalus robbinsii var. blakei (Eggleston)
Barn. ex Gleason ( 1952).
Astragalus macounii Rydb. (1900); Atelophragma macounii (Rydb.)
Rydb. (1906).
Astragalus labradoricus var. occidentalis auct.
Alaska, interruptedly to s CO; disjunctly in e North America. WA
(Okanogan Plateau), Rocky Mts. of MT, ID, (-WY), and CO; local in VT
mts. and n ME. Western: moist spruce-fir forest and aspen meadows,
along streams, floodplains, ascending to alpine tundra. 1200-3650 m.
vr and ME: montane and along St. John River (n ME). June-Aug.
The disrupted range of Astragalus robbinsii var. minor, both
within the United States and northward, suggests fragmentation of a
once widely distributed, north-temperate and arctic complex. Similar
patternings are shown by other Astragalus (e.g., A. alpinus) of bore al
American-Asiatic affinities.
Barrell's (1969) portrait of Astragalus robbinsii var. minor (as
A. robbinsii) in Gunnison County, Colorado deserves partial quotation.
"Curiously, the mature reflexed pods are about the same size and
shape as the leaflets. In the alpine zone, the plant shrinks to the
height of six or seven inches and the flowers are pink rather than
purple, and the contrast between black calyx and pink corolla is
striking. What remains constant is the black pubescence of the calyx
and legume."
Var. occidentalis Watson

Map 168

Astragalus robbinsii var. occidentalis Wats. (1871); Astragalus
occidentalis (Wats.) Jones (1898) ; Astragalus labradoricus
var. occidentalis (Wats.) Jones (1923) quoad basionym; Atelophragma occidentale (Wats.) Rydb. (1928).
NV, Elko Co., Ruby and East Humboldt mts. Moist creek banks
and beds. 2300-3050 m. July-Aug.
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The inflorescences are remotely few-flowered. A collector's note
(NY) says the petals are white with a purple tinge.
Var. robbinsii
Map 168
Phaca robbinsii Oakes (1841 ); Astragalus robbinsii (Oakes) Gray
(1856); Astragalus labradoricus var. robbinsii (Oakes) Jones
(1923); Atelophragma robbinsii (Oakes) Rydb. (1928).
VT, Burlington, local along the Winooski River. Presumably extinct
since 1894 when the station was flooded following erection of a dam.

Astragalus rusbyi Greene
Map 1 73
Astragalus rusbyi Greene (1884); Tium rusbyi (Greene) Rydb.
(1917); Atelophragma rusbyi (Greene) Rydb. (1928).
Perennial from a superficial or slightly subterranean crown with
clustered, erect or sprawling slender, glabrate to sparsely strigose
stems to 5 dm. Leaves subsessile; leafstalk (3- ) 4-8 cm; leaflets 17-23,
obovate to narrowly elliptic, obtuse, 4-12 mm, 2.5-4 r , flat or loosely
folded, sparsely strigose below, glabrate above. Lower stipules connate.
Racemes exserted, lax, with 10-20+, soon declined flowers 7-8 mm.
Calyx tube 2-2.5 mm, black- to white-strigose; teeth 0.6-1.3 mm.
Corolla white to ochroleucous, pink-shaded or -streaked; standard
recurved 80°-90°; wings ± or> standard; keel upcurved ca. 90°, much
<both wings and standard. Ovules 6-12. Legumes declined, stipitate
or exserted-stipitate 2-5 mm, nearly bilocular, persistent, dehiscent;
body oblong, straight or slightly decurved, tapering at base, abruptly
apiculate at apex, triquetrous, 1.5-2 cm x 3-4 mm; dorsal face sulcate;
valves papery, inconspicuously dark- or mixed-strigose; dehiscence
distal and downward, ventral. Striguiosi .
AZ, Coconino Co.; .lower elevations of San Francisco Mts., and
south along Oak Creek Canyon. Openings in ponderosa pine or with
aspen; basaltic soils. 1650-2450 m. (June- ) July-Sept.
Astragalus rusbyi is easily known in its region by its connate
stipules, lax inflorescences of small, ochroleucous flowers with long
wings, and the declined, stipitate, strigose, essentially bilocular pods.
It is similar to A. egglestonii, primarily of New Mexico, and the
Mexican A. longissimus, and separation of these at the specific level
is possibly dubious. A. rusbyi is compared with similar species under
A. recurvus.
Astragalus sabulonum A. Gray
Map 169
A. sabulonum Gray (1878); Phaca sabulonum (Gray) Rydb. (1913).
A. virgineus Sheld. ex Coville (1893).
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P. arenicola Rydb. (1929).
P. lerdoensis Rydb. ( 1929).

Low, villous-canescent annual or winter annual with basally
branched (-simple) , decumbent to ascending, bushy stems 0.3-2 (-3)
dm. Leafstalk 2-5 cm; leaflets 9-15, obovate, oblong or oblanceolate,
rounded to retuse, 4-12 mm, 3-4.5 r, commonly folded. Stipules free.
Racemes ± leaves, with 2-5 (-8) ascending-spreading, ultimately
declined flowers 5-7 mm. Calyx tube 1.5-2.5 mm; teeth subulatearistate, 1.6-3 mm. Corolla said to be ochroleucous and lavender,
violet-striate as to dried material; keel incurved 100°-120°, acute to
subporrect. Ovules 10-20. Legumes spreading or reflexed, sessile,
unilocular, deciduous, dehiscent; body subinflated, lunate-ellipsoid
(-half-ellipsoid) to hamate, subterete to obcompressed, and somewhat
didymous, 10-15 (-18) x 5-7 (-11) mm; valves initially thin-fleshy,
becoming thickly papery to subcoriaceous, often irregularly crossridged (-mottled), villosulous with hairs < 1 mm; dehiscence after
falling, apical. lnflati: Aridi.
Four disjunct (as to present records) areas: W NV, Mineral to Nye
cos. , adjacent to CA border and slightly into CA; S CA, Riverside and
Imperial cos. (-Sonora); extremes NV, Clark Co. (-AZ); and sw UT, s
into nc AZ (-nw NM). A desert species; flats, sandy slopes, washes,
river terraces, of irregular occurrence but locally abundant. 750-1850
m. (down to -100 m in CA). March-May, or as winter annual, Nov.April in CA.
This evanescent annual is characterized by its subinflated but
rigid, lunate to hamate, villosulous, unilocular pods. It is compared
with its near relatives under the discussion of Astragalus pardalinus.
The ecologically differentiated Colorado Desert phase of the
species in southern California is essentially identical morphologically
with its higher elevation, more northern relatives.

Astragalus sabulosus M.E. Jones
Map 170
A. sabulosus Jones (1891); Jonesiella sabulosa (Jones) Rydb.
(1929).
Coarse, seleniferous short-lived perennial from a superficial origin
with several, decumbent-assurgent, sparsely or moderately strigulose,
usually thick, fistulose stems 1-4 dm. Pubescence partly of tiny, closely
appressed, flattened hairs. Leafstalk 5-10 cm; leaflets 5-11 , thick,
rhombic-elliptic, obovate or lanceolate, 1-4 cm, 2-4 r , cinereousstrigulose, or those of lower leaves greenish and glabrate. Stipules
free. Racemes included or shortly exserted on peduncles 2-7 cm with
4-10 ascending-divergent flowers 28-32 mm. Calyx tube cylindric,
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12-14 mm, dark-strigulose; teeth 3-4 mm. Corolla yellow. Ovules 30+.
Fruiting axis 0.5-2 cm with pedicels 2-5 mm. Legumes spreading to
pendulous, sessile or substipitate (-stipitate to 1.5 mm) , unilocular or
subunilocular, persistent, dehiscent; body oblong-ellipsoid, subterete
to slightly obcompressed, inflated, 2.5-5 x 1-1.5 cm with a brief
deltoid-cuspidate beak, slightly sulcate both dorsally and ventrally;
valves fleshy, becoming thickly papery or coriaceous, strigulose;
dehiscence apical, both sutures, downwards. Preussiani: Sabulosi.
UT, Grand Co., n of Colorado River. "Bajadas and drainages over
Mancos Shale in the Thompson-Cisco region" (Welsh, 1974). Seleniferous badlands, eroded slopes, washes, gullies; salt desert shrub,
locally conspicuous. Ca. 1300-1600 mm. April-May.
Astr_a galus sabulosus will be confused only with the contiguous
A. iselyi which, however, is found only south of the Colorado River.

Astragalus salmonis M.E. Jones
Map 171
A. salmonis Jones (1898); Tium salmonis (Jones) Rydb. (1929).
Tufted, subacaulescent, strigulose perennial from a superficial,
branching caudex and clustered stems 1-4 cm enveloped by imbricate
stipules. Leaves basally clustered, often long-petioled, 3-10 cm; leaflets
11-17, all articulate, often distant, mostly elliptic or oblong, 2-8 mm,
2.5-6 r , flat or folded , glabrate above. Stipules amplexicaul but free.
Peduncles subscapose, 3-15 cm, the racemes somewhat exceeding
leaves, ultimately reclining, with 2-8, loosely disposed, spreading or
reflexed flowers 10-12 mm. Calyx tube short-cylindric, 3.5-5.5 mm,
black-strigose; teeth 1.5-3 mm. Corolla white, ochroleucous, or
pinkish-tinged; wings ± standard, oblanceolate, inconspicuously erose
or emarginate. Ovules 15-30. Legumes irregularly deflexed or
humistrate, stipitate 1.5-2.5 mm , subunilocular, deciduous with
pedicels, dehiscent; body oblong-ellipsoid to oblanceolate, slightly
decurved, turgid or subtriquetrous, 1.3-2.2 cm x ca. 4-5 mm; dorsal
face openly sulcate; valves initially thick, usually mottled, becoming
coriaceous, rugulose, strigose; dehiscence on raceme or ground,
I
apical, ventral. Atrati.
E transmontane OR (-ID and NV). Rocky, clay slopes and ridges,
with and often sheltering under sagebrush; locally frequent. Ca. 10501500 1!1· April-June.
Astragalus salmonis is a small, tufted plant with subscapose
peduncles bearing moderate-sized, whitish flowers with long wings,
and turgid, often mottled, slightly decurved pods. It is closely allied to
A. atratus, consistently differing from the several phases of that
species only in its slightly broader pod.

ASTRA GAL US

229

Astragalus sanguinolentus Bieb.
Acaulescent perennial with inconspicuous dolabriforrn pubescence. Leaflets ca. 15-45, obovate to suborbicular, 6-10 mm, ca. 1-1.5 r.
Stipules free. Peduncles elongate with 5-10 flowers 15-18 mm. Calyx
tube cylindric. Corolla bicolored, ochroleucous and purple, or pinkpurple. Legumes ascending, included-stipitate 1-2 mm, bilocular,
deciduous with pedicel, presumably dehiscent; body oblong, straight
or curved, subterete or laterally compressed but turgid, ca. 2-2.5 cm x
4 mm; ventral suture salient; valves coriaceous, initially strigulose,
ultimately glabrate. Armenia and Turkey.
An old PI (NA).
Astragalus sarobiensis Rech. f.
Low, rhizornatous, pubescent perennial. Leaflets ca. 9-13, 0.5-1
cm, 2-3 r. Stipules free. Inflorescences loosely racernose with 5-15
flowers 9-11 mm. Calyx tube 2-3 mm; teeth ca. 2 mm. Corolla pinkpurple or lavender-striate; standard much >wings and keel. Legumes
divergent-upcurved, sessile, bilocular; body narrowly oblong, falcate,
plumply triquetrous, ca. 2.5-3 cm x 3 mm; dorsal face deeply and
narrowly sulcate; septum narrow, complete but not fused with ventral
suture; valves stiffly papery, shortly hirsute. Afghanistan.
Recent PI (NA).

Astragalus saurinus Barne by ( 1956)
Map 1 72
Seleniferous, ephedroid perennial from a superficial woody caudex
with erect', clustered, branched and clump-forming, strigulose, initially
cinereous sterns 1.5-3 drn. Leaves reduced upwards, mostly foliose, or
the lower foliose and upper phyllodial, or nearly all phyllodes that are
2-8 cm; leaflets 0-9, remote, linear to filiforrn-involute, 1-2 cm, 10+ r,
the terminal confluent, the lateral obscurely jointed or not. Lower
stipules connate. Racemes robust, exserted; axis 2-5 cm, little elongating, with 5-15 initially ascending, subsequently declined flowers 1823 mm. Calyx tube 5-7 mm, villous to substrigose; teeth 1-3 mm.
Corolla bicolored with pink-purple standard and keel, and white
wings. Ovules 20-30. Legumes reflexed, sessile or substipitate to 1 mm,
uniloculat, persistent, dehiscent; body oblong or oblanceolate, straight
or slightly curved, laterally compressed, 2-3.5 cm x 4.5-6 mm,
cuspidate; sutures carinate; valves heavily papery, reticulate, finely
strigulose; dehiscence apical, both sutures. Pectinati: Pectinati.
UT, Unitah Co. Benches, badlands, canyon slopes; in sandy clay
soils; pinyo.n -juniper and salt desert scrub; locally common. Ca. 15001700 rn. April-May.
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Astragalus saurinus is a foliose to ephedroid plant with connate
stipules, gaily bicolored flowers, and sessile, persistent, deflexed
unilocular pods.
Barne by ( 1964) estimated the known range of A. saurinus to
extend over a diameter of approximately 25 miles, from "Dinosaur
Monument ... to Raven Ridge on the road south from Jensen to
Bonanza."
Astragalus scaphoides (M.E. Jones) Rydberg
Map 1 71
A. arrectus var. scaplwides Jones (1895); A. scaplwides (Jones)
Rydb. (1900); Phacopsis scaphoides (Jones) Rydb. (1913);
Hesperonix scaplwides (Jones) Rydb. (1929).
Perennial from a superficial crown with robust, ascending or
erect, strigulose stems 1-4 dm. Leafstalk 7-20 cm; leaflets 15-25, 8-22
mm, ca. 3-6 r, elliptic to oblong-lanceolate, glabrate above. Stipules
free. Racemes pedunculate 5-15 cm with numerous, initially crowded,
then loosening, spreading to deflexed flowers 18-20 mm. Pedicels in
fruit 2-5 mm. Calyx tube short-cylindric, 7-9 mm, black- or mixedpubescent; teeth 2-3 mm. Corolla ochroleucous to white. Ovules ca.
20-30. Legumes ascending or erect, positioned 1-1.5 cm distant from
rachis, exserted-stipitate 10-16 mm, semibilocular or subunilocular,
persistent, dehiscent; stipe bending ca. 90° to a vertical direction; body
plumply-ellipsoid or short-oblong, obcompressed and somewhat didymous, 1.5-2 cm x 6-9 mm, rounded at base, cuspidate apically; ventral
and dorsal faces broadly sulcate or sutures nearly superficial; valves
coriaceous, rugulose-reticulate, glabrous; dehiscence apical, then
ventral. Reventi-arrecti: Eremitici.
ID, Lemhi Co., and adjoining MT, Beaverhead Co., Bitterroot Mts.
Sagebrush plains and hills, shale slopes; locally frequent. Ca. 10501850 m. June (-July).
Astragalus scaphoides is characterized by the persistent, coriaceous, erect pods held at a considerable distance from the rachis axis
by the long pedicel and the extended, upcurved stipe. In this feature,
it is matched by the more southerly A. eremiticus that has narrower
pods tapering at the base.
Astragalus schmollae C.L. Porter ( 1945)
Map 173
Astragalus platycarpus var. montezumae Barn. (1944).
Perennial from a shallowly subterranean crown with contiguous,
erect, basally leafless, strigulose stems to 5 dm. Leaves with feathery
appearance; leafstalk 4-5 cm; leaflets 11-15 (-1 7), oblong to linear, 620 mm, 8-12 r, strigulose, usually cinereous. Stipules free. Racemes
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exserted, loose, commonly secund, with 10-20+, quickly spreading to
declined flowers 15-1 7 mm. Calyx tube cylindric, 4.5-6 mm, blackstrigulose; teeth 1-1.5 mm. Corolla ochroleucous. Ovules ca. 20.
Legumes pendulous, exserted-stipitate 5-10 mm, unilocular, persistent,
dehiscent; body oblong, slightly curved, obcompressed, 2.5-3.5 (-4) cm
x 4-5 mm; dorsal face sulcate; valves thinly coriaceous, strigulose;
dehiscence apical, primarily ventral. Lonchocarpi: Lonchocarpi.
CO, Montezuma Co., Mesa Verde, locally common on Chapin Mesa
in pinyon-juniper and along roadsides in sandy soil near Park
Headquarters. Ca. 2150 m. May-June.
Astragalus schmollae is common and conspicuous on Mesa Verde
within an area about two miles in diameter. It resembles the
contiguous A. scopulorum, which, however, has connate stipules and
com pressed-triquetrous pods.

Astragalus sclerocarpus A. Gray
Map 1 71
Phaca podocarpa Hook. (1831) non A. podocarpus Meyer (1831); A.
sclerocarpus Gray (1864); Homalobus podocarpus (Hook.)
Rydb. (1924).
Perennial from a superficial or slightly buried crown with
subrhizomatous, clustered, decumbent or spreading, clump-forming,
often sparsely foliose, strigulose stems 2-5 dm. Leafstalk 5-12 cm;
leaflets 7-19, distant, oblong or linear, 5-20 mm, 5-8 r, or uppermost
linear-filiform and 10-15 r; blades flat or involute, villosulous-strigulose
or glabrate in age. Stipules free, the lowest subamplexicaul and
conspicuous. Racemes ± leaves, elongating in fruit, with 8-15 ascending
flowers 12-15 mm. Calyx tube 4-7 mm, mixed- or black-strigulose with
straight hairs; teeth 0.5-1.2 mm. Corolla white, yellow, or ochroleucous,
commonly lavender-tinged with dull maculate keel. Ovules 30-35.
Legumes divergent or pendulous, exserted-stipitate 1-2 cm, unilocular,
slowly deciduous, tardily dehiscent; stipe curved; body of immature
legume nearly straight and subterete, subsequently becoming asymmetriccrescen tic (-hamate ), tapering to each end, laterally compressed, 23.5 cm x 6-9 mm, conspicuously beaked; sutures strongly carinate;
valves initially fleshy, ultimately thin but almost woody, rugulosereticulate, sometimes mottled, strigulose to glabrate; dehiscence after
falling, convergent. Podosclerocarpi.
British Columbia to n OR. Transmontane WA and n OR, most
abundant along Columbia River. Sandhills with sagebrush; bottoms
and dunes adjacent to rivers; roadcuts; locally common. 50-450 m.
April-May (-June).
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Astragalus sclerocarpus, the major species of its small section, is
characterized by its free stipules, and deflexed, curved, ligneous or
coriaceous, long-stipitate pods. It contrasts with its near relatives (A.
speirocarpus and A. sinuatus) in fruit in that its pod is never curved
into a ring, and in flower by the narrow leaflets and straight calyx
pubescence. Barneby (1964) characterized it"... an untidily straggling,
sparsely leafy herb ... remarkable for the large, fleshy, ultimately twokeeled pods exserted from the calyx on long sigrnoidally arched stipes

Astragalus scopulorum T.C. Porter
Map 172
A. scopulorum Porter (1874); Tium scopulorum (Porter) Rydb.
(1905).
A. subcompressus Gray ex Brandg. (1876).
A. rasus Sheld. (1894).
Tium stenolobus Rydb. (1929).
Shortly rhizornatous perennial from a subterranean crown, with
solitary or few-clustered, decurnbent to ascending, usually darkstrigulose sterns 2-4 drn. Leafstalk (2-) 3-7 (-8) cm; leaflets 15-25
(-33), elliptic to oblong, 4-15 (-18) mm, 2.5-4.5 r, inconspicuously
strigose below, glabrate above. Lower stipules connate, papery, conspicuous on rhizomes and lower nodes. Racemes usually exserted, of
10-20+ closely disposed, soon pendulous and commonly irnbricate
flowers 17-22 mm. Calyx tube subcylindric, 6-8 mm, black-strigose;
teeth 1-3 (-4) mm. Corolla ochroleucous or creamy-white. Ovules ca.
20. Legumes spreading or deflexed, stipitate 5-8 mm, bilocular,
persistent, dehiscent; body oblong, incurved-falcate or nearly straight,
triquetrous, 2-3.5 cm x 4-5.5 mm, cuspidate; dorsal face broadly
sulcate; valves thick-papery, greenish or speckled, rugulose or nearly
smooth, glabrous; dehiscence apical, ventral. Tiopsidei.
CO, UT, n NM, and e AZ. Sterile open banks, washes, grazed
grassland; with sagebrush, pinyon-juniper, oak, oak-serviceberry, less
frequently to yellow pine or spruce-aspen; various soils. (1500-) 20002900 rn. April-July.
Astragalus scopulorum is recognized by its rhizornatous base,
connate stipules, large, reflexed, ochroleucous flowers and deflexed,
stipitate, trigonous, bilocular pods.
Astragalus sernpervirens Lam.
Montane, armed, thatched, tufted or spreading, pubescent subshrub. Leafstalk 2-6 cm, spine-tipped and persistent; leaflets 9-21,
oblong-oblanceolate; stipules free, partially adnate to petiole. Racemes
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immersed in foliage, subcapitate with 4-8, erect, villous flowers 10-20
mm. Calyx 7-14 mm, somewhat inflating in fruit and not splitting;
teeth acicular, ± tube. Corolla purple or white (-yellow). Legumes
included in persistent corolla and calyx, ovoid. S Europe.
Rehder (1940; as accessory species) and Bailey and Bailey (1941).
No U.S. material seen.

Astragalus sepultipes (Barneby) Barneby
Map 165
A. andersonii var. sepultipes Barn. (1950); A. sepultipes (Barn.)
Barn. (1958).
Cinereous, subappressed-villous or tornentose perennial from a
subterranean crown with clustered, ascending, glabrous rhizomes
that emerge as sterns 1-4 drn. Leafstalk 2-8 cm; leaflets 9-1 7, narrowly
obovate to oblong-oblanceolate, 3-12 mm, 2-4 r , or folded and
appearing narrower. Stipules connate. Racemes exserted, initially
conical-spicate, soon elongating, with 10-20+ contiguous, then
loosening, spreading flowers 15-17 mm. Calyx tube 5-6.5 mm; teeth
3.5-5.5 mm, subulate. Corolla pink, lavender (-white). Ovules 16-20.
Legumes divergent, sessile or subsessile, bilocular, deciduous with
pedicels, tardily dehiscent; body broadly oblong and slightly incurved,
triquetrous-compressed, 1.5-2 cm x 3.5-5.5 mm, cuspidate-beaked;
dorsal face broadly sulcate; valves initially subfleshy, becoming thinly
coriaceous, villous; dehiscence probably mostly after falling. Chaetodontes: Andersoniani.
CA, Inyo Co., e slope of Sierra Nevada; locally common. Granitic
sand with sagebrush and (or) pinyon. 1850-2000 rn. May-June.
In its region, Astragalus sepultipes is known by its usually
conspicuous, glabrous, rhizomatous stem bases, which contrast with
the white-tomentose above-ground portions, the connate stipules, and
the triquetrous-compressed, broadly oblong, bilocular pods. It is
probably a derivative of the more abundant A. andersonii to the
nort h , and its specific status is possibly debatable.
Astragalus serenoi (Kuntze) Sheldon (1894)
Map 169
Foliose or sparsely leafy, green or cinereous perennial from a
superficial or slightly subterranean crown with erect, clustered,
basally leafless, bushy-branched, inevidently strigulose sterns 2-7 dm.
Leafstalk 3-14 cm; leaflets (1-) 5-11 , distant, linear or lanceolate, 5-25
mm, ca. 5-15 r , frequently folded or involute, strigulose, sometimes
cinereous above but greenish below, the terminal commonly confluent;
upper leaves with fewer and smaller leaflets, sometimes reduced to a
flexuous rachis and tiny terminal leaflet. Stipules free. Racemes
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pedunculate 2-20 cm, usually exserted, with 5-rnany, loosely disposed,
ascending (-spreading) flowers 14-26 mm. Calyx cylindric, ultimately
deciduous; tube 6.5-10 mm, black-strigose; teeth 1.5-3.5 mm. Corolla
purple (lilac or dull ochroleucous) , commonly white-tipped. Ovules
30+. Legumes irregularly spreading or ascending, sessile, sernibilocular
or subunilocular (-unilocular), persistent, dehiscent; body ovoidoblong or half-ovoid, straight or slightly incurved, initially subterete,
variably compressed at maturity, 1.5-3 cm x 6-10 mm, sharply beaked;
sutures carinate; valves fleshy, becoming woody and rugulose, glabrous;
dehiscence apical. Nudi.
W NV and adjacent CA (Inyo Co.).
At full maturity, Astragalus serenoi is a scarcely leafy, woodylooking, coarse plant with somewhat zig-zag sterns bearing ligneous,
apically gaping, persistent fruits without subtending calyx remnants.
In flower it is bushy with foliage that tends to be cinereous above and
greenish below, and has large, usually purple flowers ( ochroleucous in
the local variety sordescens) with a black, cylindric calyx.

1.

1.

Key to varieties of Astragalus serenoi
Racemes 1.5-3 (-4) drn, usually well exserted; corolla purple (lilac) with light wing tips; pod septum evident or not; range of
species except nc Nye Co., NV.
2. Legumes subunilocular or unilocular; NV, Humboldt Co., s to
nw Nye Co.
var. serenoi
2. Legumes sernibilocular with septum 2-4 mm wide; s of above,
NV, Mineral Co., s into CA, Inyo Co.
var. slwckleyi
Racemes 0.5-1.5 drn, ± foliage or slightly exserted; corolla drabochroleucous, rnaculate-tipped or lavender suffused; pod septum
abortive, ca. 0.5 mm; nc Nye Co., NV.
var. sordescens

Var. serenoi
Map 169
A. nudus Wats. (1871) non Clos. (1846); Tragacantha serenoi
Kuntze (1891); A. serenoi (Kuntze) Sheld. (1894) ; A. oblatus
Sheld. ( 1894); A. watsonianus Spegazz. (1902) non Sheld.
(1894) ; Brachyphragma serenoi (Kuntze) Rydb. (1939).
Range as given in key. Barren open slopes, canyons, washes; with
pinyon, sagebrush, yucca, Atriplex; alkaline, clay soils; locally common.
Ca. 1450-2150 rn. April-June.
The pod is variable in size and proportions.
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Var. shockleyi (M.E. Jones) Barneby
A. shockleyi Jones (1895); Brachyphragma shockleyi (Jones)
Rydb. (1929); A. serenoi var. shockleyi (Jones) Barn. (1984).
A. canonis (Jones) (1898).
Range as given in key; habitat similar to that of var. serenoi.
April-June.
Barneby's (1984) segregation of var. serenoi into northern and
southern forms is based on recent collections that I have not seen.
Barneby states that var. shockleyi includes "the relatively robust
variant with broad leaflets and massive pods."
Var. sordescens Barneby (1954)
Map 169
A. shockleyi auct. in part
Ne Nye Co., NV. Slopes and flats with sagebrush. Ca. 1500-2150 m.
May-June.
The pale flowers of Astragalus serenoi var. sordescens are
considerably smaller than of the above varieties, and the calyx tube is
less closely pubescent.

Astragalus serpens Jones (1895)
Map 173
A. serpens Jones (1895); Phaca serpens (Jones) Rydb. (1913).
Puberulous, commonly cinereous perennial from superficial origin
with numerous, clustered, closely leafy, decumbent-assurgent stems
0.5-1.5 dm. Leaves well-petioled; leafstalk (1-) 2-4 cm; leaflets (9-) 1115, obovate to oblanceolate, 1.5-8 (-12) mm, ( 1.5-) 2-4 r, usually folded
and appearing narrower, greenish or cinereous, commonly glabrate
above. Stipules subamplexicaul but free. Racemes included, with 3-8
initially subcapitate and ascending-spreading, then loosening and
reflexed flowers (5.5-) 6-8.5 mm. Calyx tube 2.5-3.5 mm; teeth 1-1.5
mm. Corolla purple (dull purplish-striate when dried), or pale
lavender, upswept; standard reflexed ca. 90° and usually< wings; keel
incurved ca. 100° to an acute or subporrect tip. Ovules 15-20. Legumes
pendulous or humistrate, (sessile-) substipitate or stipitate from
gynophore 0.5-1 mm, unilocular but with a conspicuous ventral
flange, deciduous from receptacle or with pedicel, tardily dehiscent;
body bladdery-inflated, ovoid-ellipsoid, subterete, shortly conic-beaked,
1.5-2.5 cm x 8-12 mm; valves papery, mottled, strigulose; dehiscence
apical, initiating on racemes or after falling. lnflati: Aridi.
UT, w Wayne and adjacent Piute cos. Sage and pinyon juniper
ascending to aspen; local. Ca. 2400-2700. May-Aug.
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Astragalus serpens is an uncommon cinereous-greenish plant
with included, inflated, conspicuously mottled pods, closely related to
the higher elevation A. perianus Barneby.
Astragalus sesquiflorus Watson
Map 173
A. sesquijlorus Wats. (1875); Phaca sesquijlora (Wats.) Rydb.
(1913); Batidophaca sesquijlora (Wats.) Rydb. (1929).
A. sesquijlorus var. brevipes Barn. ( 1956).
Prostrate, mat-forming or subpulvinate perennial with superficial,
branched caudices, sometimes with leafstalk remnants; sterns 3-10
cm, strigulose to canescent-villous. Pubescence dolabriforrn, of nearly
straight or sinuous hairs. Leafstalk 1-4 cm; leaflets 7-11, obovate to
narrowly elliptic, 2-6 (-10) mm, 2.5-4.5 r, villosulous. Stipules connate.
Racemes included or slightly exserted with 1-3 ascending to spreading
flowers 6-8 mm; rachis commonly shortly excurrent as a bristle. Calyx
tube 1.5-2.5 mm; teeth lanceolate to setaceous, 2-3 mm. Corolla light
purple; standard striate above a central oeill; keel rnaculate, attenuate
to a subporrect tip. Ovules 7-10. Legumes ascending or hurnistrate,
sessile or substipitate by gynophore, unilocular, deciduous, tardily
dehiscent; body half-ovoid to oblanceolate-incurved, slightly inflated,
triquetrous or proximally obcompressed, becoming laterally compressed towards tip, 6-10 x 3-4 mm; ventral suture prominent,
continuing into the short beak; dorsal face plane or broadly sulcate;
valves papery, often mottled, strigulose-puberulent; dehiscence after
falling, apical, ventral. Humistrati: Humistrati.
S UT and also Sanpete Co., and adjacent n AZ. Crevices in ledges
and cliffs, talus, gravelly flats or washes; usually with pinyon-juniper,
but upwards to pine and aspen. 1450-3050 m. May (-Aug).
This is a charming, diminutive mat-former with dolabriform
pubescence, connate stipules, innumerable racemes of 1-3 bright pinkpurple flowers, and tiny, unilocular pods, which are dehiscent on the
ground. Populations vary in exsertion of the peduncles, pubescence,
leaflet shape, and length of the calyx teeth.
Astragalus sheldonii (Rydberg) Barneby

Map 1 71
Tium sheldonii Rydb. (1929); A. conjunctus var. sheldonii (Rydb.)
Peck (1941); A. sheldonii (Rydb.) Barn. (1955); A. reventus var.
sheldonii (Rydb.) C.L. Hitchc. (1961).
Erect, clump-forming, inconspicuously pubescent perennial from
a superficial crown, to 4.5 dm; foliose stems usually < peduncles.
Leafstalk 6-12 (-16) cm; leaflets mostly 21-35, oblong to oblanceolate,
6-20 mm, 4-6 r, glabrate above. Stipules free. Peduncles robust, 1.5-3 dm;
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racemes with 10-rnany, initially crowded, soon loosening and nodding
flowers 15-21 mm. Pedicels in fruit 2.5-6 mm. Calyx tube 5.5-7.5 mm ,
black- or mixed-strigulose; teeth 2-5 mm, often divergent or recurved.
Corolla white, the lateral margins folded back Ovary strigulose
(-glabrous ). Ovules ca. 25-30. Legumes erect, sessile or substipitate,
bilocular or sernibilocular with septum 1-1.5 mm, persistent, dehiscent; body oblong, nearly straight, moderately obcornpressed, 1.5-2.2
cm x 4-6.5 mm, shortly deltoid-cuspidate beaked; dorsal face openly
sulcate; valves fleshy, becoming coriaceous, minutely strigulose
(-glabrate) at maturity; dehiscence apical. Reventi-arrecti: Reventi-

arrecti.
E ID (Nez Perce to Idaho cos.) and immediately adjoining WA and
OR. Open basaltic hills, sterile slopes with grass or sagebrush; road
cuts; locally abundant. Ca. 600-1300 rn. May-June.
Astragalus sheldonii is one of a group of Columbia basin
Astragalus with elongate peduncles, glabrate or inconspicuous
villosulous aspect, nodding ochroleucous flowers and erect, persistent,
coriaceous pods. Essentially vicarious, these species are compared in
key form under A. reventus. Their shifting classification has been
reviewed by Barne by ( 1964 ).
The young fruits of Astragalus sheldonii are characteristically
strigulose, but plants from Asotin County, Washington that have
glabrous ovaries are classified with this species. Possibly they represent
intermediates with the contiguous A. reventus.
Astragalus shevockii Barne by ( 1977)
Map 169
Diffuse, pubescent perennial with few-clustered, scarcely branched,
flexuous, procumbent sterns 1-3.5 drn from a subterranean crown.
Pubescence strigulose to pilosulous. Leafstalk 2.5-6 cm; leaflets 11 -1 7,
graduated towards tip of leafstalk, obovate to elliptic-oblong, 3-9 mm,
ca. 2-5 r, usually folded. Lowermost stipules connate. Racemes
incurved-ascending, exserted with 4-12, loosely disposed flowers 9-10
mm. Calyx tube ca. 3.5-4.5 mm; teeth 1-1.5 mm. Corolla yellow to
ochroleucous; petals subequal; standard broadly obovate to suborbicular. Ovules 10-12. Legumes ascending, stipitate 1-1.5 mm, unilocular or subunilocular, deciduous with pedicel, slowly dehiscent; body
lunately elliptic-oblanceolate, proximally triquetrous and dorsally
sulcate, laterally compressed above, 15-23 x 3-4 mm; ventral suture
carinate; valves papery, mottled, pubescent. Scytocarpi: Shevockiani.
CA, Tulare Co. Little Kern River. Jeffrey pine forest, granitic sand;
known only from type locality. Ca. 1900 rn. July-Aug.
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This recently discovered species combines the subterranean
origin and connate stipules of the Scytocarpi with an ascending,
triquetrous, slightly septate pod.
Astragalus shiroumaensis Makino
Tufted, villous perennial 1.5-4 dm. Leafstalk 4-6 cm; leaflets 11-13,
oblong, ca. 10-15 mm, 3-4 r, glabrate above, white-pilose beneath
except brown-pilose along midrib; stipules free. Racemes with 5-10
(-15) contiguous flowers , 12-14 mm; calyx ca. 4 mm; corolla yellow.
Legumes pendulous, subsessile, unilocular; body elliptic or oblong,
dorsally sulcate, puberulous. Japan.
Bailey Hort. (1976). No material seen; description adapted from
Ohwi (1965).

Astragalus shortianus Nuttall
Map 172
A. shortianus Nutt. (1838); Xylophacos shortianus (Nutt.) Rydb. ex
Small (1903); A. shortianus var. typicus Barneby (1947).
A. humilis Geyer ex Hook (1847) non Bieb. (1808).
Acaulescent (-shortly caulescent), sericeous perennial from a
superficial crown or branched caudex. Leafstalk, including long
petiole, 5-20 cm; leaflets 9-17, elliptic, obovate or rhombic-obovate,
0.5-2.5 cm, 1.5-2.5 r, flat or folded, sericeous or strigose, commonly
initially cinereous, then green. Stipules free. Racemes scapose, usually
included, shortly racemose, ultimately arcuate-reclinate, with 6-15
ascending flowers 18-23 mm. Calyx tube cylindric, 6-9 mm, loosely
ascending-villous with hairs to 1 mm; teeth 2-4 mm. Corolla pinkpurple, slender; standard oeillate. Ovules 30+. Legumes humistrate,
ascending-divergent on specimens, sessile, unilocular or subunilocular,
deciduous, tardily dehiscent; body ovoid-acuminate or lanceoloid,
incurved, obcompressed, tapering to a conspicuous laterally compressed beak, 2.5-4 (-4.5) x 0.9-1.3 cm; ventral suture conspicuously
carinate, dorsal face broadly sulcate; valves thick, initially fleshy,
becoming woody or spongy-coriaceous at maturity, rugulose, puberulent; dehiscence after falling , apical, both sutures. Argophylli:
Argophylli.
C WY to NM, e to w NE. E slopes of the Rockies (-slightly west)
and adjacent plains; open prairie slopes, foothill ridges, ascending to
pine woodlands; roadsides. Ca. (1200-) 1500-2750 m. May-June.
Astragalus shortianus is an acaulescent Astragalus with showy
pink-purple flowers, which are followed by large, fleshy, then thickcoriaceous pods. The villous pubescence of the calyces contrasts with
sericeous covering of the foliage. The only similar High Plains and
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eastern Front Range species are A. missouriensis that has dolabriform
pubescence and A. parryi, with conspicuously spreading foliage
indument. Misapplied reports of A. slwrtianus were reviewed by
Barneby (1947).
Map 191
Astragalus shultziorum Barneby (1981)
Diminutive, inconspicuously pubescent perennial from subterranean origin with solitary, diffuse stems 1-2 cm. Leafstalk 2-7 cm;
leaflets 9-15, elliptic or oblong-lanceolate, 2- 7 mm, 2-3 r. Stipules
connate. Peduncles included or slightly exserted, initially ascending,
ultimately reclinate, with ( 1-) 2-3 flowers 11-12 mm. Calyx tube ca.
3.3-4 mm; teeth black-strigulose, subulate, 1.8-3.3 mm. Corolla white,
lavender-striate; standard recurved 60°-90°; keel upcurved ca. 90°,
maculate. Ovules 8-9. Legumes ascending (-humistrate), sessile, unilocular, slowly deciduous with pedicel, dehiscent; body shortly oblong,
acuminate, tapering to a conspicuous, attenuate beak, obcompressedtrigonous, ventrally keeled, dorsally depressed, ca. 10-12 x 3-3.5 mm;
valves thinly papery, almost diaphanous, glabrous or strigulose.
Minerales.
W WY, Lincoln Co., w slope Salt River Range, head of Corral Creek;
known only from type locality. Alpine, calcareous rocky tundra. Ca.
2900 m. July-Aug.
Discovered in 1923 by Payson and Armstrong (and represented in
several herbaria by their 3671) , this tiny alpine species eluded
subsequent search by several botanists for nearly 60 years. Barneby
(1964) suggested it might represent a new entity related to Astragalus
molybdenus but deferred formal description because the available
specimens lacked fruit. Abruptly in 1980 it was rediscovered by two
groups of collectors at the Payson-Armstrong site. Its aspect is that of
A. leptaleus and A. molybdenus from which it differs as follows.
1. Legumes substipitate 0.5-1 (-1.5) mm, deflexed; meadows and
moist soil near mt. streams, not of tundra; CO, w MT, w WY, ec ID.
A. leptaleus
1. Legumes sessile, ascending-humistrate; alpine tundra species;
distribution as follows.
2. Legumes conspicuously attenuate-beaked; flowers 2-3, white
and lavender-striate; leaflets mostly 9-15; WY, Lincoln Co.
A. shultziorum
2. Legumes shortly deltoid-beaked; flowers 2-4 (-5), pink-purple
or white; leaflets 13-19; central CO.
A. molybdenus
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Astragalus siliceus Barneby (1956)
Map 174
Caespitose-pulvinate, acaulescent, silvery perennial from slowly
elongating, much branched, thatched caudices; well developed plants
forming mounds 1-3 dm diam. Pubescence dolabriform, strigulosesericeous. Leaves in tiny rosettes; leafstalk 0.5-3 cm; petiole exceeding
rachis; leaflets crowded, 5-7 (-9), obovate to elliptic-oblanceolate,
acute, 1-4 mm, 2-4 r, commonly folded and appearing narrower.
Stipules imbricate, free. Racemes included with 1-2 (-3) ascending
flowers 9-11 mm. Calyx tube 3-4 mm; teeth 1-2 mm. Corolla lavender
and rose; wings white-tipped. Ovules ca. 8-10. Legumes ascending,
sessile, unilocular, deciduous, dehiscent; body asymmetrically ovoidincurved, laterally compressed, 5-7.5 x 3-4 mm; sutures carinate;
valves coriaceous, strigose; dehiscence apical. Humillimi: Humillimi.
NM, Torrance Co., vicinity of Negra and Encio. Rocky outcrops
and knolls on arid plains; roadcuts. Ca. 1900-1950 m. May.
Discovered by Barneby in the 50s, this species has now been
collected several times by Spellenberg in the type area where it is
apparently not uncommon over an area 3-4 miles in diameter.
Astragalus simplicifolius (Nuttall) A. Gray
Map 174
Phaca simplicifolia Nutt. (1838); A. simplicifolius (Nutt.) Gray
(1864); Homalobus simplicifolius (Nutt.) Rydb. (1913).
A.lingulatus Sheld. (1894) ; H. lingulatus (Sheld.) Rydb. (1913).
A. exilifolius Nels. (1898).
A. spatulatus auct. pro parte
Greenish to silvery-caespitose-matted or pulvinate perennial to 3
dm diam. from superficial or aerial, branched, thatched caudices; new
growth limited to a few mm. Pubescence strigulose, dolabriform.
Leaves simple, oblanceolate and involute to stiffly needle-shaped and
subpungent, 1.5-2.5 cm x 1.5 mm, 6-15 r. Stipules connate, imbricate,
conspicuously pilose-ciliate. Racemes ± leaves, with 1-2 (-4) erect
flowers 10-12 mm. Calyx tube 3-4 mm, glabrate or scantily strigose,
white, evidently 5-nerved in fruit; teeth 1.5-3 mm. Corolla purple,
standard oeillate. Ovules 10-15; style filiform , 2.5-3.5 mm, bent or
hooked. Legumes ascending, sessile, unilocular, tardily deciduous,
dehiscent; body asymmetrically elliptic-lanceolate or shortly falcate,
laterally compressed but turgid, 6-12 (-15) x 3.5-5 mm, conspicuosly
beaked; sutures strongly developed; valves papery or subcoriaceous,
with a medial, longitudinal ridge and finely cross-striate at maturity,
glabrous; dehiscence apical, ventral. Drabellae.
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WY, Carbon Co. and disjunct in Fremont Co. Dry grassland,
ledges, ridges or bluffs, sand pockets in limestone, gullied draws. Ca.
1700-2150 rn. May-July.
Astragalus simplicifolius is commonly confused with the more
widely distributed A. spatulatus which is syrnpatric with it. Of the
two, A. simplicifolius has the larger flowers, and its glabrous legume
has a characteristic longitudinal ridge.
Astragalus sinicus L.
Caulescent, procurnbent, slightly strigose annual or biennial 1-2
drn. Leaflets 7-13, obovate to elliptic, 6-13 cm, 1.5-3 r ; stipules free.
Racemes urnbellate with 8-12 flowers 10-12 mm; corolla pink-purple.
Legumes erect or divergent, tapering-stipitate 1 mm, bilocular, oblong,
triquetrous-cornpressed, 2-2.5 cm x 5 mm, with a needle-like beak;
ventral suture flanged; dorsal face sulcate; valves papery, reticulate,
strigulose. China and Formosa.
Old PI's (NA). Said to be cultivated for green manure in Japan.
(Ohwi, 1965).

Astragalus sinuatus Piper
Map 175
A. sinuatus Piper (1901); Phaca sinuata (Piper) Piper (1906);
Homalobus sinuatus (Piper) Rydb. (1924).
A. w hitedii Piper (1902) non auct; Homalobus whitedii (Piper)
Rydb. ( 1924) quo ad basionyrn.
Robust perennial from a superficial crown with clustered, clurnpforrning, decurnbent-assurgent, curly-puberulent sterns 2-4 drn. Leafstalk 2-6 cm; leaflets 11-19, obovate to oblanceolate, truncate or
retuse, 6-15 mm, 2-4 r, villosulous. Stipules free. Racemes ± leaves,
initially subcapitate, soon loosening and elongating, peduncles lengthening to 4-10 cm, with 8-15 ascending flowers 16-19 mm. Fruiting
pedicels 2.5-3.5 mm. Calyx tube short-cylindric, 7-8 mm; teeth 1.5-3
mm. Corolla white or pale cream with rnaculate keel. Ovules ca. 25-30.
Legumes spreading or deflexed, exserted-stipitate 5-7 mm, unilocular,
briefly persistent, tardily dehiscen t; body falcate (-harnate), ellipsoid
to oblong, tapering both ends, turgid, 2-3 cm x 4-6 (- 7) mm; dorsal
suture sinuate, appearing knobby in side view; valves initially fleshy
and puberulent, becoming coriaceous, rugulose-reticulate, glabrate;
dehiscence after falling, distal and proximal. Podosclerocarpi.
WA, Chelan Co. Colockurn Creek Valley. Sagebrush and grassy
hillsides and roadsides; known only from type area. Ca. 600 rn.
April-June.
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This local species is most distinctly characterized by its usually
pendent, falcate-hamate pods with an irregular and bumpy dorsal
suture.
Map 175
Astragalus solitarius Peck ( 1945)
Sparsely leafy, inconspicuously puberulous or strigulose perennial
from a subterranean crown with solitary or few, crooked or flexuous,
slender, ascending or scrambling stems 2-4 dm. Leafstalk 2-4 cm;
leaflets 5-9, distant, oblong to linear, 3-12 (-15) mm, 5-12 r, the upper
commonly folded. Stipules free. Racemes loose , > leaves, with
divaricate-flexuous peduncles bearing 8-15 soon-spreading flowers 68 mm. Calyx tube ca. 2.5 mm; teeth 0.5-0.8 mm. Corolla pale lilac or
ochroleucous; standard recurved 90°; keel ± standard, taperinglunate, acute. Ovules 10-15. Legumes deflexed, exserted-stipitate 5-8
mm, unilocular, slowly deciduous with pedicel, dehiscent; body
commonly angled from stipe, oblong, straight or curved, flat, 1.3-2.5
cm x 3-5 mm; valves papery, strigulose; dehiscence probably convergent. Solitarii.
OR, s Malheur Co. Xerophyte of sagebrush plains and hills, mesas,
valley floors, clay soils, "nearly always taking shelter under and often
intricately entangled in low sagebrush" (Barneby, 1964). Local and
infrequent. Ca. 1200-1350 m. May-June.
This is a local, tangle-forming, inconspicuous Astragalus with
small flowers and pendulous, curved, stipitate, unilocular pods. Its
relatives are A. applegatii (Klamath Co., OR) and A. alvordensis (s
Malheur and Harney cos. , OR, and Humboldt Co., NV).

Astragalus sophoroides M.E. Jones
Map 174
A. sophoroides Jones (1891 ); Cnemi dophacos sophoroides (Jones)
Rydb. (1929).
Cinereous perennial from a superficial or slightly subterranean,
forking caudex with numerous clustered stems t o 3 dm. Pubescence
dolabriform. Leafstalk 3-10 cm; leaflets 7-13, ovate to narrowly oblong,
3-15 mm, 3-10 r , strigose. Lower stipules connate. Racemes spicate,
included, with 6-15 ascending flowers 9-10 mm. Pedicels 0.5-1 mm.
Calyx tube 3-3.5 mm; teeth 2-3 mm. Corolla pink, 9-10 mm, marcescent;
standard oeillate; keel recurved 100°-ll 0°. Ovules 4-6. Legumes
ascending, subsessile, unilocular, deciduous with pedicel, dehiscent;
body largely enclosed by calyx and persistent petals, ellipsoidal, nearly
straight, obcompressed, 6.5-8 x 3-4 mm; dorsal face plane, ventral face
depressed with carinate suture terminating in beak; valves papery,
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puberulent or canescent; dehiscence from racemes or on ground,
apical. Ocreati: Ocreati.
AZ, e Coconino Co. Local, washes, bases of cliffs, ledge pockets.
1300-1450 rn. May-June.
Astragalus sophoroides is readily recognized by its included,
spicate racemes and short, obcornpressed pods that are partly
enveloped by the calyx and petals.
Astragalus soxmaniorum Lundell
Map 176
Decurnbent, thinly pubescent, short-lived, often precociously
flowering perennial from superficial origin with numerous radiating,
terminally assurgent sterns 1-3 drn. Leafstalk 4-9 cm; leaflets 11-19,
obovate to obovate-oblong, retuse, those of first leaves tiny, 1-1.5 r, of
the medial blades 5-10 mm, 1.8-3 r. Stipules arnplexicaul but free.
Racemes ascending with ca. 8-20 ascending-spreading, then declined
flowers 12-18 mm. Pedicels 0.5-1 mm. Calyx tube 3-4.5 mm; teeth 2-4
mm. Corolla greenish-white to cream-yellow; keel incurved ca. 90°.
Ovules ca. 18-25. Legumes irregularly spreading and hurnistrate,
stipitate by gynophore 0.5-1.5 mm, subunilocular, deciduous, tardily
dehiscent; body semi-ovoid to broadly lunate-oblanceoloid, cornpressedtrigonous, 1.3-2 (-2.5) cm x 5-8 mm, apiculate-beaked; ventral suture
straight or concave, the dorsal convex; dorsal face depressed; valves
glabrous, initially fleshy, then reticulate-coriaceous. Villosi: Austroorientales.
Local, ne TX and Caddo Parish, LA. Sterile, sandy post-oak
woods, abandoned fields, roadsides; apparently local and infrequent.
Ca. 100-200 rn. March-April.
In east Texas, where Astragalus distortus and A. crassicarpus
are the only other perennial species, A. soxmaniorum is easily
distinguished by its creamy- to greenish-yellow flowers that are larger
than those of Texas representatives of the similar A. distortus. The
pods resemble those of A. distortus but are broader.
Astragalus soxmaniorum is undoubtedly a local derivative of A.
distortus, and it might be reasonable to regard it as no more than a
syrnpatric variety. But there is no evidence of interrnediacy between
the two taxa.
Astragalus spaldingii A. Gray
Map 1 75
A. chaetodon Torr. ex Gray (1864) non Bunge (1851); A. spaldingii
Gray (1865); Phaca spaldingii (Gray) Piper (1906).
Cinereous, villous perennial from a superficial caudex with clustered, decurnbent, apically assurgent sterns 1-4 drn. Leafstalk 3-10 cm;
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leaflets 13-25, elliptic to oblanceolate, usually acute, 5-15 mm, ca. 2.54 r, sometimes folded and appearing narrower, with sinuous pubescence. Stipules free. Racemes > leaves, subcapitate to spiciform with
numerous, contiguous, spreading flowers 7-12 mm, elongating and
often interrupted in fruit. Pedicels < 1 mm. Calyx tube (2.5-) 3-4.5
mm, densely villous; teeth 2-4 mm. Corolla whitish , or lavender-tinged
or -striate, glabrous. Ovules 4-8 (-10). Legumes mostly enclosed in
calyx and marcescent corolla, spreading or ascending, sessile or
subsessile, bilocular, deciduous with pedicel and calyx, tardily dehiscent; body asymmetrically ovoid, laterally compressed, cuspidate, 4-6
x 2.5-3.5 mm; dorsal face slightly sulcate; valves thickly papery,
tomentose; dehiscence said to be after falling. Chaetodontes:

Chaetodontes.
E WA and slightly in adjacent OR and ID. Sagebrush scabland,
grassy prairies, hillsides , basaltic soils. Ca. 300-750 (-1200) m.
May-June.
Astragalus spaldingii is a decumbent, villous plant, readily
recognized by its spiciform inflorescences and short, bilocular fruits,
which are partly enclosed by the persistent perianth.
Astragalus sparsiflorus A. Gray (1864)
Map 174
Inconspicuously strigulose perennial from a taproot or weak,
superficial crown, with several prostrate to decumbent-assurgent
stems 0.5-3.5 dm. Leafstalk 2-10 cm; leaflets 9-1 7, broadly obovate or
obcordate to elliptic, 3-15 mm, 1.2-3.5 r , glabrate above. Stipules free.
Racemes mostly included with 2-9 ascending or spreading flowers 5-7
(-8) mm. Calyx tube 1.5-3 mm, mixed-strigulose; teeth 1-2 mm.
Corolla whitish with maculate keel which is incurved ca. 120°. Ovules
6-15. Legumes spreading or ascending, sessile or subsessile, unilocular
or subunilocular, deciduous, tardily dehiscent; body falcate, oblong or
lunate, triquetrous, 5-25 x 2.5-5 mm; ventral suture carinate; dorsal
face broadly sulcate; valves papery, strigulose, usually mottled; dehiscence after falling, said to be apical, ventral. Injlati: Sparsijlori.
Central CO, e slopes of Front Ranges, Denver to Fremont cos.
Astragalus sparsijlorus is a plant of glabrate appearance with
tiny white flowers , and slightly inflated, unilocular pods. It includes
two quite different forms.

1.

Key to varieties of Astragalus sparsijlorus
Leaflets of upper leaves mostly elliptic to oblong-elliptic, 3-3.5 r;
flowers usually 5-9; calyx tube 2-3 mm; ovules 10-15; legumes 1-2.5
cm.
var. majusculus
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Leaflets suborbicular to broadly elliptic, 1.2-2 r; flowers usually
2-4; calyx tube 1.5-2 mm; ovules 6-8; legumes 6-8 mm.
var. sparsiflorus

Var. majusculus A. Gray
Map 174
A. sparsijlorus var. majusculus Gray (1864); Tium variegatum
Rydb. (1907); Batidophaca variegata (Rydb.) Rydb. (1929).
Central CO. Platte River drainage in Denver, Douglas, Jefferson,
and Park cos. Rocky hillsides, gravelly banks, canyon bottoms. Ca.
1500-2450 m. May-July.
Map 17 4
Var. sparsiflorus A. Gray
A. sparsiflorus Gray (1864) ; Tium sparsiflorum (Gray) Rydb.
(1905); Batidophaca sparsiflora (Gray) Rydb. (1929).
Central CO, Fremont Co., n to Denver Co. Canyons and mountain
sides. Ca. 1700-2450 m. June-July.
The pods of var. sparsiflorus are much smaller than of var.
majusculus, are usually lunate, and are borne on filiform, flexuous
peduncles. Although the few collections are mostly to the south of var.
majusculus, the ranges of the two overlap, and indeed they have been
collected from the same locality, Park County, east of Bailey (Weber &
Grant 8810 and 8802, COLO).

Astragalus spatulatus Sheldon
Map 1 77
Homalobus caespitosus Nutt. (1838); A. caespitosus (Nutt.) Gray
(1864) non Pall. (1800); A. spatulatus Sheld. (1894); A.
simplicifolius var. caespitosus (Nutt.) Jones (1895); A.
simplicifolius var. spatulatus (Sheld.) Jones (1902); A.
spatulatus var. typicus Barn. (1947).
H. canescens Nutt. ( 1838).
H. brachycarpus Nutt. (1838) non A. brachycarpus Bieb. (1808); A.
simplex Tidestr. (1925); A. spatulatus var. simplex (Tidestr.)
Tidestr. (1937).
H. uniflorus Rydb. (1907); A. spatulatus var. uniflorus (Rydb.)
Barn. ( 1948).
Cinereous-silvery perennial from superficial or aerial origin;
plants subacaulescent, caespitose-tufted, mat-forming or pulvinate, to
3 dm diam., with short, much branched, thatched caudices; annual
growth to 1.5 cm. Pubescence partly dolabriform. Leaves clustered,
simple phyllodes; blades oblanceolate to linear, long-petioled, narrowly
spatulate or grasslike, 1-4 (-6) cm, 8-20 r (lowermost smaller and
spatulate ), acute, flat to folded or involute, or some leaves with 2-4
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oblong-lanceolate, lateral leaflets. Stipules connate, membranous,
becoming scarious, imbricate, glabrous or pubescent. Racemes included
or exserted to 6 (-10) cm, with (1-) 3-10 usually contiguous,
ascending flowers 7-9 mm; peduncles and axis commonly elongating
in fruit. Calyx tube 2-3 mm, white- to black-pubescent, teeth 2-2.5 cm.
Corolla pink-purple (various shades of color), white-tipped (-white).
Style ca. 1 mm; ovules 6-10. Legumes ascending or humistrate, sessile,
unilocular, deciduous, dehiscent; body ovoid-acuminate, straight or
slightly curved (-asymmetrically lanceoloid) , laterally compressed but
turgid, 5-12 (-15) x 1.5-3 mm; valves thinly coriaceous, strigose;
dehiscence convergent, ventral. Drabellae.
S Saskatchewan to n CO, mostly e slope of Rockies and adjacent
plains. MT and w ND, s to ne UT, n NM, and nw KS. In e portion of
range: bare eroded or grassy hillsides, knolls, bluffs, prairies. W of the
Divide: sagebrush, pinyon-juniper, oakbrush; sometimes ruderal along
roads. Sandy or clay soils; common. 750-2600 m. May-June (-July).
Introduced in hort. (Bailey Hort. , 1976).
Astragalus spatulatus is the only widely distributed species of a
group recognized by their simple leaves, and subacaulescent to
pulvinate aspect. Among them, A. spatulatus is distinguished by the
combination of its small flowers and laterally compressed pods. Its
variation is mostly in size, growth habit, and pod shape. At one
extreme are plants which form prostrate mats or conspicuous domed
cushions; they have tiny leaves, short pods, and reduced, included
racemes. Most abundant in the xeric plains and hills of southern
Wyoming, adjacent Colorado, and northeastern Utah, they constitute
one of the joys of evolutionary creation in latter May and early June.
Then otherwise barren landscapes are irradiated by multicolored
patches or meadows of pink-purple overlying the gray cushions of
foliage. At the other extreme are robustly caespitose kinds with some
compound leaves, oblong-falcate pods, and well exserted racemes;
these are the common kinds of the High Plains. These two forms,
seemingly mediated by the relative harshness of the environment,
intergrade completely.
Many of the plants from Moffatt County, Colorado are white- or
ochroleucous-flowered with ovoid-acuminate to ovoid-lanceoloid pods.

Astragalus speirocarpus A. Gray
Map 1 78
Astragalus speirocarpus Gray (1864); Phaca speirocarpa (Gray)
Piper (1906); Homalobus speirocarpus (Gray) Rydb. (1924).
Strigulose or puberulent, cinereous or green perennial from a
superficial or slightly subterranean caudex, with clustered, assurgent
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sterns 1-3 drn. Leafstalk 2- 7 cm; leaflets (7-) 9-15 (-1 7), cuneateobovate to oblanceolate, mostly retuse, 3-12 mm, 2-4 r. Stipules free.
Racemes usually included, with 7-15 ascending flowers 15-19 mm;
axis and peduncles slightly elongating in fruit. Fruiting pedicels > 2.5
mm. Calyx tube subcylindric, 5-7 mm, mixed curly-puberulent; teeth 1
mm or less. Corolla dull white to pale lavender with rnaculate keel.
Ovules ca. 20-30. Legumes spreading or reflexed, stipitate or exsertedstipitate 5-10 mm, unilocular, slowly deciduous, tardily dehiscent;
body narrowly oblong and laterally compressed, annular into 1-2.5
closely fitting coils, long-tapering into stipe; spirals ca. 8-10 mm diam.
and valves 3-5 mm wide; dorsal suture slightly sinuate-burnpy at
maturity; valves thinly coriaceous, reticulate, strigulose; "dehiscence"
after falling, ventral (see Barneby, 1964, for description). Podo-

sclerocarpi.
Sc WA, primarily of Yakima Co., s to Wasco Co., OR. With
sagebrush on slopes and knolls, sandy and stony soils of bas alt ic
origin; locally common. Ca. 300-600 m. April-May (-June).
Astragalus speirocarpus, by virtue of its spiraled pods, is unique
in fruit.
Astragalus straturensis M.E. Jones
Map 179
Astragalus straturensis Jones (1898) ; Atelophragma straturense
(Jones) Rydb. (1928).
Hamosa atratiformis Rydb. (1907); Tium atratiforme (Rydb.)
Rydb. (1929).
Perennial from a superficial caudex with numerous, clustered,
slender, procurnbent-ascending, strigulose sterns to 3 drn. Leaflets 1117, elliptic to narrowly oblong, obtuse or ernarginate, 3-12 mm, 2.5-5 r,
flat or folded , glabrate above, strigulose below. Stipules free. Racemes
ascending, slightly exserted with 10-20+, spreading to declined flowers
6.5-8 mm. Calyx tube 2.5-3 mm, usually black-hairy; teeth 1 mm.
Corolla purple or pale violet, white-tipped or with white w ings;
standard oeillate. Ovules 10-13. Legumes deflexed, stipitate 1.5-2 mm,
bilocular or nearly so, deciduous with pedicels, tardily dehiscent; body
oblong or asymmetrically lanceolate, moderately incurved to straight,
triquetrous, 1-1.5 cm x 2-3 mm; dorsal face deeply sulcate; valves
papery, white-strigulose; dehiscence not seen, probably on ground,
and apical, ventral. Miselli .
Sw UT and adjacent AZ and NV. Slopes and ridges with pinyonjuniper or mountain brush; infrequent and local. 1500-2150 rn.
May-June.
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Astragalus straturenis has free stipules, purple or bicolored
flowers and deflexed, stipitate, sulcate pods. It resembles A. rusbyi
and A. recurvus of the Strigulosi, which, however, have connate
stipules.
Astragalus striatiflorus M.E. Jones ( 1895)
Map 196
Diminutive, villosulous, cinereous perennial from a subterranean
or nearly superficial crown with solitary or clustered, usually caespitose, barely caulescent, aerial sterns 1-5 cm. Leafstalk 1.5-3 cm;
leaflets 7-11 (-13), obovate, 2-7 mm, 1.5-2.5 r, mostly folded. Stipules
connate, often concealing internodes. Racemes ± foliage with 3-4
initially clustered, then slightly loosening flowers 9-11 mm. Calyx tube
3-4 mm; teeth 1-2 mm. Corolla whitish-striate; keel rnaculate, >or±
wings, tapering-subporrect. Style exsert ed from keel at anthesis.
Ovules 20-25. Legumes spreading or hurnistrate, sessile, bilocular,
deciduous, dehiscent; body bladdery-inflated, broadly ellipsoid, subterete, 12-15 x 8-12 (- 15) mm; dorsal and ventral faces slightly
sulcate; valves papery, villosulous; dehiscence apical, then convergent.
Cystiella.
S UT, Washington and Kane cos., and adjacent Coconino Co., AZ.
Sandy debris under cliffs and on ledges, river bars, dunes; local. Ca.
1700-1850 rn. May-June.
This obscure species is known by the mostly buried sterns,
conspicuous, connate stipules, elongate keel tip, and bilocular, bladdery-inflated pods.
Astragalus subcinereus A. Gray
Map 1 79
Basally rhizornatous, finely villosulous or greenish perennial from
a subterranean crown with numerous, prostrate or ascending sterns
1.5-5 (-8) drn. Pubescence of sinuous, spreading, incurved or retrorse
hairs. Leafstalk (2-) 3-6 (-8) cm; leaflets 13-21 , obovate to oblongoblanceolate, retuse, (3-) 6-16 mm, 2-6 r, pubescent or glabrate above.
Lower stipules connate. Racemes short and included or exserted, with
5-15 ascending, then spreading flowers 6.5-9 (-11) mm. Pedicels in
flower 0.5-1 mm. Calyx tube 2-3.5 mm, loosely white- or rnixedvillosulous; teeth 1-2.5 mm. Corolla ochroleucous to lilac; keel acute to
slightly porrect. Ovules12-20. Legumes spreading or declined, subsessile
to substipitate, unilocular, persistent, dehiscent; body bladdery-inflated
but firm, variable in form , ranging from subspheroid or broadly
ellipsoid to oblong, straight or moderately acurninate-incurved,
subterete or obcornpressed (or, of dried material, appearing laterally
compressed), (10-) 15-25 x 4-12 mm; ventral face openly sulcate, the
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dorsal barely so; valves papery or thinly coriaceous, mottled or darksuffused, reticulate at maturity, villosulous or incumbent-pubescent;
dehiscence apical, ventral, then dorsal. Scytocarpi: Scytocarpi.
S UT and adjacent NV and AZ.
Among the Scytocarpi, Astragalus subcinereus is characterized
by its villosulous pubescence, and variously shaped, usually ventrally
sulcate, mottled fruits. It has been nomenclaturally confused with A.
fucatus, being known prior to Barneby (1964) as A. sileranus Jones.
Welsh (pers. comm. 1981) feels that Astragalusflexuosus var. diehlii
should probably be placed with A. subcinereus.

1.
1.

Key to varieties of Astragalus subcinereus
Legumes elliptic to oblong, 4-6 mm wide; flowers 8.5-11 mm; UT, e
var. basalticus
Sevier and Emery cos.
Legumes ovoid or broadly ellipsoid or acuminate-upcurved, 7-12
mm wide; flowers 6-9 mm; range of the species other than above.
var. subci nereus

Var. subcinereus

Map 179

A. subcinereus Gray (1878); Phaca subcinerea (Gray) Rydb. (1913)

quoad basionyrn.
A. sileranus Jones (1891); P. silerana (Jones) Rydb. (1913).
A. sileranus var. cariacus Jones (1894).

Range as given in key. Pinyon-juniper, sagebrush, oak to yellow
pine, rocky limestone, clay or igneous soils. 1700-2750 m. May-July.
Plants of southern Utah, at least in part, differ significantly in
fruit shape from the "typical" form of the Kaibab Plateau. Those of the
latter area are subspheroid to football-shaped while the Utah
(Garfield, Kane and Washington cos.) ones may be narrowly acuminateupcurved. Some other differences are noted by Barneby (1964).
Var. basalticus Welsh (1978)
Map 179
Range as given in key. Pinyon-juniper, upwards to open ponderosa
pine; igneous gravels. Ca. 1500-2200 m. May-July.
This relatively local form is distinctive in the field , recognized by
its conspicuously narrow pods, usually larger flowers than of other
forms of the species, and its rank growth habit with stems to 8 dm.

Astragalus subvestitus (Jepson) Barneby
Map 180
A. leucolobus var. subvestitus Jeps. (1936); A. subvestitus (Jeps.)
Barn. (1947).
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Subacaulescent or caulescent, mat-forming, tomentose perennial
from a superficial or aerial origin with slowly elongating, subcaespitose,
branched, scarcely thatched caudices, and prostrate new growth 1-6
cm. Pubescence cinereous, matted-tomentose with curled and tangled
hairs to 1 mm. Leafstalk 1-5 cm; leaflets (7-) 11-13, obovate or elliptic,
2-8 mm, 2-3.5 r, folded or flat. Stipules free, overlapping. Racemes
mostly included, subumbellate with 3-8 ascending flowers 10-13 mm;
axis remaining short. Calyx tube cylindric, 5-6 mm; teeth 1.5-3 mm.
Corolla white or yellowish with lightly maculate keel. Ovules ca. 10-15.
Legumes ascending, sessile, unilocular, deciduous, dehiscent; body
ovoid-lanceoloid, incurved, obcompressed, conspicuously deltoidbeaked, (8-) 10-15 x 4-6 mm; dorsal face flat or depressed; valves
subcoriaceous, villous to tomentulose with hairs to 1 mm that initially
hide the surface but thin in age; dehiscence from racemes or after
falling, apical, both sutures. Argophylli: Eriocarpi.
CA, s Sierra Nevada, local in Tulare and Kern cos. With sagebrush
or in adjacent forests , ridges and talus slopes; local and rare. Ca.
2450-2750 m. June-July.
Astragalus subvestitus resembles the contiguous A. purshii var.
lectulus, but pod pubescence thins with age and ovules are fewer. It
differs from A. leucolobus of the Transverse Ranges in its fewer
leaflets and short, included racemes.

Astragalus succumbens Douglas ex Hooker
Map 181
A. succumbens Dougl. ex Hook ( 1831 ) ; Phaca succumbens (Dougl.
ex Hook) Piper (1906); Hamosa succumbens (Dougl. ex Hook)
Rydb. (1927).
A. dorycnioides auct.
Pubescent perennial from a slightly subterranean crown with
robust, clustered, decumbent to ascending, often zig-zag, pilose stems
2-5 dm. Leafstalk 4-10 cm; leaflets 11-17, obovate to oblong, 5-18 mm,
ca. 2-3.5 r, subsucculent, subappressed-villous, often glabrate above.
Stipules conspicuous, free , flaplike , commonly deflexed. Racemes ± or
< foliage, closely racemose, with 10-many ascending to horizontal
flowers 15-23 mm. Flowering pedicels 0.5-1 mm. Calyx tube cylindric,
7-12 mm; teeth 3-5 mm. Corolla bicolored, pink-lavender and (wings)
white; wings> standard, usually apically notched or erose. Ovules ca.
25-35. Legumes ascending, sessile, bilocular or semibilocular, deciduous, tardily dehiscent; body oblong or oblong-lanceolate, straight or
slightly curved, triquetrous, 3-4 cm x 5-7 mm; dorsal face sulcate;
valves thickly papery, glabrous; dehiscence after falling, apical, ventral,
slightly elastic. Succumbentes.
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Sc WA, from Grant Co. s, and adjacent OR. Contiguous to
Columbia River or tributaries; sandy, gravelly slopes, usually with
sagebrush, dunes, roadbanks; locally common. Ca. 150-300 m.
May-June.
In its region, Astragalus succumbens can surely be recognized by
its large irregularly graduated flowers and hamasoid, glabrous pods
that contrast with the pubescent stem and foliage.
Map 181
Astragalus tegetarioides Jones (1902)
Finely pubescent, prostrate perennial forming mats 1-3 dm diam.;
stems 5-15 cm, from superficial, much branched, slender caudices.
Pubescence appressed or incumbent- or spreading-villosulous, the
hairs commonly sinuous. Leafstalk 1-3 cm, petiole ± rachis; leaflets
7-11, obovate or elliptic, obtuse, 1.5-4 (-5) mm, 1.5-3 r, flat or folded,
glabrescent above. Lower stipules amplexicaul, connate or not.
Racemes included, with 3-6 ultimately spreading or reflexed flowers
ca. 5 mm. Calyx tube ca. 1.3-1.5 mm, ± teeth. Corolla whitish, lightly
striate, upswept; keel short, incurved 100°-130°. Ovules 2-3. Legumes
ascending or spreading, sessile, unilocular, deciduous, dehiscent; body
ovoid-deltoid, triquetrous-compressed 3.5-4 x ca. 2-2.2 mm; valves
papery, strigulose; dehiscence apical, both sutures. Humistrati:
Micromerii.
OR, n Harney Co. Yellow pine forest, locally common. 1350-1500
m. June-July.
Astragalus tegetarioides, a miniature mat-former with submersed
few-flowered racemes, and tiny, unilocular, papery pods, is singular
within its region. The collections I have seen place it ca. 18-25 miles
north of Burns, Oregon. Barneby (1964) said, "known only from Little
Juniper Mountain and the upper Silvies River."

Astragalus tenellus Pursh
Map 182
A. tenellus Pursh (1814); Homalobus tenellus (Pursh) Britt. (1897).
Ervum multiflorum Pursh (1814); H. multijlorus (Pursh) Nutt.
(1838); A. multiflorus (Pursh) Gray (1864).
Orobus dispar Nutt. (1818); H. dispar (Nutt.) Nutt. (1838).
Phaca nigrescens Hook. (1831); A. nigrescens (Hook) Gray (1862).
H. clementis Rydb. (1904); A. tenellus var. clementis (Rydb.) Macbr.
(1922).
H. stipitatus Rydb. (1907).
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H. strigulosus Rydb. (1907); A. tenellus frna. strigulosus (Rydb.)
Macbr. (1922); A. tenellus var. strigulosus (Rydb.) Hermann

(1948).
H. standleyi Rydb. ( 1923).

Strigulose (-villosulous) perennial from superficial or partly
subterranean, often branched caudices with numerous, clustered,
branched, sprawling to bushy-ascending sterns 2-4 drn. Leaves often
sessile or subsessile; leafstalk 3-8 cm; leaflets 13-21 (-25), elliptic to
linear, 6-20 mm, 4-12 r, flat or folded, sometimes blackening on
drying, usually glabrate above; terminal leaflets sometimes but
obscurely jointed. Lower stipules connate, usually blackening in
drying. Racemes ± foliage, shortly peduncled, often unequally paired,
with (3-) 6-20+, loosely disposed, ascending, then declined flowers 6-9
(-11) mm. Calyx tube 2-2.6 (-3) mm, often black-hairy; teeth (0.7-)
1-1.5 (-2.5) mm. Corolla whitish or ochroleucous (-pink-lavender to
pink-purple), often with rnaculate keel. Ovules 4-8. Legumes pedulous,
substipitate to exserted-stipitate (0.6-) 1-5 (-6) mm, unilocular,
persistent, tardily dehiscent; body elliptic to elliptic-oblong, laterally
compressed, 8-15 x (2.5-) 3-4 (-4.5) mm; valves papery, greenish and
usually mottled when immature, becoming black at maturity, glabrate
or strigose; dehiscence said to be apical. Ervoidei: Ervoidei.
Rocky Mts. and adjacent provinces: Yukon Territory s to NM, e to
Hudson Bay and w MN. MT, w MN (probably extinct), w NE, n NM, NV.
Usually of open areas, dry grassland, knolls, gullies, bluffs, badlands,
roadside cuts, rocky meadows, river banks; commonly with sagebrush
and pinyon-juniper in Great Basin and upwards to yellow pine and
spruce-fir. (600-) 1200-3200 rn. May-Aug.
In fruit, Astragalus tenellus is uniquely characterized by its flat,
few seeded fruits, blackening connate stipules and superficial origin.
In flower it is sometimes confused with A. flexuosus, which, however,
is of rhizornatous origin and without darkening stipules.
Regional differentiation in Astragalus tenellus has been reviewed
in depth by Barneby (1964) who characterized five "minor variants."
These are somewhat coalesced as follows.
(1) Eastern slopes of northern Rocky Mts. and Great Plains.
Flowers whitish, variable in size but not exceeding 8.5 mm; legumes
glabrous, body 1-1.5 cm and stipe 1.5-5 mm. Plants of the High Plains
usually have well-exserted stipes (3-5 mm), while those of the
mountains, ca. 1.5-3.5 mm, are barely or moderately exserted from
calyx. These, a major bulk of the species, constitute Barneby's (1964)
variants 1and2.
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(2) Southern Rocky Mts. , both sides of divide. Flowers large, 7.5-9
(-11) mm; legumes puberulent, body ca. 1-1.5 cm, stipe 1 mm or less
and included. The flowers may be light colored (variant 3), or bright

purple-pink, and the legume with black or mixed pubescence
(variant 4).
(3) Great Basin (s Idaho, Utah, Nevada). Flowers 5.5-8 mm,
whitish; legumes short, 8-12 mm, puberulent (-glabrous ), stipe ± calyx
(variant 5). This group merges with the northern Rocky Mountain
populations.

Astragalus tener Gray (1864)
Map 180
Pubescent annual with erect or ascending, simple or basally
branched sterns 0.3-3 drn. Pubescence usually scant, the hairs
appressed or irregularly ascending. Leafstalk 3-6 (-9) cm; leaflets 9-15,
cuneate-obovate, oblanceolate to oblong, retuse or acute, 5-16 mm, ca.
(2-) 3-6 (-10) r, glabrate above. Stipules free. Racemes included or
shortly exserted, subcapitate with 4-10, ascending to spreading
flowers 5-10 mm; axis scarcely elongating in fruit. Flowering pedicels
ca. 1 mm . Calyx tube ( 1.5-) 2-3 mm, dark-pubescent, teeth 1-2 mm.
Corolla pink-purple, commonly white-tipped with oeillate standard;
keel incurved 90°-120°. Ovules ca. 6-15. Legumes ascending or reflexed,
sessile, bilocular, deciduous, dehiscent; body lanceolate to broadly
oblong, straight or slightly curved, rounded or abruptly tapered at
base, subterete, (0.6-) 1-1.5 cm x (2-) 2.5-3.5 mm, dorsally sulcate;
valves thickly papery, glabrous or strigulose; dehiscence after falling,
apical and convergent. Leptocarpi: Californici.
C cisrnontane CA, Solano to Monterey cos., and disjunctly San
Diego and Los Angeles cos.
Astragalus tener is distinguished from other California cisrnontane
Astragalus by its short, basally rounded, subcapitate pods.

1.
1.

Key to varieties of Astragalus tener
Flowers 8-10 mm; legumes glabrous or pubescent; ovules ca. 1015; mostly inland, Solano to Monterey cos.
var. tener
Flowers 5-6 mm; legumes pubescent; ovules 5-10; coastal records
from Monterey, Los Angeles, and San Diego cos.
var. titi

Var. tener

Phaca astragalina var. (no name supplied) H. & A. (1838).
A. tener Gray (1864); Hamosa tenera (Gray) Rydb. (1927).

Map 180
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A. hypoglottis var. strigosus Kellogg (1861); A. strigosus
(Kellogg) Sheld. (1894) non Coult. & Fisher (1893); H.

kelloggiana Rydb. (1927).
A. tener var. rattanoides Jones (1923); H. rattanoides (Jones)
Rydb. (1927).
Range as given in key. Valley grassland, and spring-moist alkali
meadows. Mostly below 50 m but not contiguous to ocean. March-May.
Once possibly a common plant of meadows and flats of the
Central Valley, the habitat of A. tener var. tener has been largely
destroyed, and it is now relatively uncommon. Most specimens are
old, and the preponderance of stations tabulated on the map are
gone.
At least some populations of Astragalus tener are evidently
heterozygous for leaflets shape, leaflets among several specimens on a
single sheet sometimes ranging from 2 to 10 r.
Var. titi (Eastwood) Barneby
Map 180
A. titi Eastw. (1905); A. tener var. titi (Eastw.) Barn. (1950).
Range as given in key; rare and local, probably extinct (most
recent collection seen, 1903). Adjacent to the ocean; "moist, sandy
depressions or dunes ... 50 m or lower." (Barneby, 1964).
The Monterey County records probably represent plants
genetically distinct from the similar kinds of southern California.

Astragalus tennesseensis A. Gray ex Chapman
Map 183
A. tennesseensis Gray ex Chap. (1860); A. plattensis var.
tennesseensis (Gray ex Chap.) Gray (1864); Geoprumnon
tennesseense (Gray ex Chap.) Rydb. ex Small (1903).
Pilose perennial from a superficial crown with solitary or
clustered, spreading or ascending stems 2-4 dm. Pubescence of
spreading hairs 1-2.5 mm. Leafstalk 6-14 cm; leaflets 17-29, elliptic to
oblong, 6-20 mm, 2-4 r, glabrate above. Stipules dimorphic, the
lowermost amplexicaul, nearly connate, the upper conspicuous, to 1.5
cm, free, ovate-acuminate, evidently nerved. Racemes ± foliage or
slightly exserted with 10-20 crowded, quickly spreading or some
declined flowers 14-19 mm. Calyx tube cylindric, 6-8 mm; teeth 2-3
mm. Corolla yellow-white. Ovules ca. 20-30+. Legumes ascendinghumistrate, substipitate to stipitate by gynophore 1-2 mm, bilocular,
deciduous, scarcely dehiscent; body ellipsoid-lanceoloid, subterete or
slightly obcompressed, 2.5-3.5 cm x 8-12 mm, with a laterally
compressed deltoid-apiculate beak; dorsal and ventral faces sulcate
or not; valves villous, initially fleshy, becoming thickly spongy-
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coriaceous and two-layered, rugulose, thinly villous at maturity;
dehiscence ventral and by disintegration of pericarp tissue. Tennes-

seenses.
Central TN, Morgan Co., n AL; possibly Tazwell Co., IL; extinct
localities in IL and IN as mapped (documented mostly by 19th
century collections). Reported for IA and MO, but no documentation
exists (Baskin et al., 1972; Kral, 1983, pp. 621-624). Limestone cedar
glades; originally in IL, calcareous prairies. Locally conspicuous in
restricted habitat but diminishing. Ca. 250 rn. April-May.
Astragalus tennesseensis is easily known because it is the only
pilose species between the Mississippi River and the Appalachians.
Both Baskin et al. ( 1972) and Kral ( 1983) have detailed its ecology
and distribution.
The most recent Illinois collection of Astragalus tennesseensis
was made in 1949 in Tazwell County, Illinois. It was not found after
"intensive search" in 1966 (Baskin et al., 1972). Olson (1978), however,
has reported the Tazwell County locale as a "known population."
Astragalus tenuifolius L. (A. tauricus Pall.)
Dwarf, tufted, cinereous perennial from a subterranean caudex;
pubescence strigose. Leaflets 11-15, linear or filiforrn, 8-20 r, stipules
connate. Racemes exserted, lax with 10-20 whitish or lavender,
ascending flowers 6- 7 mm; calyx ca. 3 mm. Legumes sessile, oblongatten uate, subterete, sernibilocular; valves coriaceous, strigose. S
USSR.
Bailey and Bailey (1941). No U.S. material seen.

Astragalus tephrodes A. Gray (1853)
Map 184
Acaulescent or shortly caulescent, mat forming, pubescent
perennial from a superficial or aerial origin with pubescent, prostrate
sterns 0-10 cm. Pubescence strigose, incumbent or spreading, the hairs
straight, curved or sinuous. Leafstalk 5-20 cm; leaflets (15-) 19-29
(-33), obovate, rhombic, elliptic-oblong or oblanceolate, 5-25 mm, 2.54.5 r, often folded, greener above than below and frequently glabrate.
Stipules free, papery, often conspicuous. Peduncles 0.5-2.5 (-4) drn,
much > sterns and usually > foliage, ultimately spreading and
decurnbent. Racemes urnbellate to racernose, with 9-15 (-20) ascending
flowers 11-22 mm. Calyx tube cylindric, 4-10 mm, black- or whitehairy; teeth 1-3 mm. Corolla pink-ochroleucous (-purple) or bicolored;
wings ± standard. Ovules ca. 25-45. Legumes ascending, commonly
hurnistrate, sessile, unilocular, subunilocular or sernibilocular, deciduous, tardily dehiscent; body obliquely ovoid to usually broadly
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oblong-lanceolate, nearly straight or strongly incurved, obcompressed,
deltoid-cuspidate-beaked, 1.5-3 cm x 6-10 (-15) mm; ventral face
slightly sulcate or not, the suture carinate; dorsal face essentially flat;
valves fleshy, becoming coriaceous or woody, ultimately rugulose and
wrinkled, pubescent or glabrate; dehiscence on ground, apical, both
sutures. Argophylli: Argophylli.
Sw NM and across middle AZ with a few outliers in sw UT, NV, se
CA, Sonora.
Astragalus t,ephrodes is a usually robust, acaulescent or prostratecaulescent species with numerous leaflets which are cinereous below
and greenish above. The narrow flowers are characteristic of the
Argophylli; the thinly pubescent, commonly large, broad pods are
conspicuously carinate above. Except for var. eurylobus, variation
seems geographically clinal and quantitative. The species consists of
two transitional well-distributed varieties (vars. brachylobus and
tephrodes) and two local taxa. Plants (var. brachylobus) of western
Arizona are robust, large-flowered, often thinly strigose, and have
almost woody pods. They dwindle to var. tephrodes of southern New
Mexico, which is usually smaller in dimensions, often more cinereous,
and which has more thinly coriaceous pods. Correlation of these
characters, however, is irregular, and formal separation of the two
major varieties is not entirely satisfying.

1.
1.

Key to varieties of Astragalus tephrodes
Legumes often 1-1.6 dm diam., semibilocular with septum 1-2 mm;
n Mohave Co., AZ, w to Nye Co. , NV.
var. eurylobus
Legumes to 1 cm diam., unilocular or barely subunilocular; range
other than above.
2. Calyx tube 7-10 mm; standard to 22 mm; legumes 2-3 cm,
heavy-walled; leaflets mostly flat; AZ, barely into adjoining
states.
3. Peduncles 5-15 cm; fruiting axis 2-8 cm; widespread
across middle AZ (-NV, Nye Co.; sw UT; CA, e San
Bernardino Co.; w NM) .
var. brachylobus
3. Peduncles 15-40 cm, fruiting axis 8-20 cm; local, Mohave
Co., AZ and contiguous s Clark Co. , NV.
var. chloridae
2. Calyx tube 4.5-7 mm; standard to 17 mm; legumes 1-2 (-2.2)
cm, thin-walled; leaflets commonly folded ; NM var. tephrodes

Var. brachylobus (A. Gray) Barneby
Map 184
A. shortianus var. brachylobus Gray (1878) ; A. amphioxys var.
brachylobus ( Gray) Jones ( 1923) ; Xylophacos brachylobus

ASTRA GAL US

257

(Gray) Rydb. (1925); A. curtilobus Tidestr. (1935) non A.
brachylobus DC. (1825); A. tephrodes var. brachylobus (Gray)
Barn. (1947).
A. pephragmenus Jones (1893); A. argophyllus var. pephragmenus
(Jones) Jones (1923); A. pephragmenus (Jones) Rydb. (1925).
A. remulcus Jones (1895); X. remulcus (Jones) Rydb. (1925).
A. intermedius Jones (1895) non Kar. & Kir. (1842) ; A. phoenicis
Jones (1897).
X. lenophyllus Rydb. ( 1922).
Range as given in key. Pinyon-juniper, mesquite-grassland, oak
scrub, upwards to yellow pine; common. Ca. (1050-) 1300-2150
(-2450) m. (March-) April-June.
I have followed Barne by ( 1964) in a regional definition of var.
brachylobus as mapped. Literal adherence to the exomorphic characters assigned to the varieties will show some plants with some or all
of the characters of vars. tephrodes and chloridae scattered through
the range of var. brachylobus.
There are several pubescence variants among this common
Arizona form of the species (Barneby, 1964).
Var. chloridae (M.E. Jones) Barneby
Map 184
A. remulcus var. chloridae Jones (1923); Xylophacos chloridae
(Jones) Rydb. (1925); A. chloridae (Jones) Tidestr. (1937); A.
tephrodes var. chloridae (Jones) Barn. (1964).
Mohave Co., AZ, and the Newberry Mts. in s Clark Co., NV. Desert
mountain foothills, slopes, washes with creosote bush or juniper;
locally common. 900-1350 m. March-May.
Var. chloridae is doubtless a robust, xeric, ectotypic derivative of
var. brachylobus. I have referred slightly more material to var.
chloridae than did Barneby (1964) , who limited its Arizona dist ribution to the Cerbat Mts.
Var. eurylobus Barneby (1964)
Map 184
NV, central and ne Nye Co., e to n Mohave Co., AZ. Badlands,
alkaline hills; locally abundant. Ca. 1450-1500 m. April-May.
Barneby (1964) initially characterized var. eurylobus on the basis
of it s large pods. In a reevaluation (1984), deriving from more ample
material, he has distinguished it at the specific level on the basis of its
semibilocular pods, this feature correlating with a slightly vicarious
range. Lacking opportunity for independent judgment, I have followed
his diagnosis but retained the taxon in its original position.
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Var. tephrodes
Mapl84
A. tephrodes Gray (1853); Xylophacos tephrodes (Gray) Rydb.
(1925); A. tephrodes var. typicus Barn. (1947).
Sw NM, barely into AZ. Plains, hillsides, washes; junipers, oak
brush to yellow pine zone; locally abundant, especially Pinos Altos and
Mogollon mts. Ca. 1350-2150 m. April-June.
Some New Mexico specimens, by flower size should be assigned to
var. brachylobus. Barneby (1964) suggested that rainfall may affect
flower size.

Astragalus terminalis Watson
Map 185
A. terminalis Wats. (1882); Tium terminale (Wats.) Rydb. (1929).
A. reventoides Jones (1895); Cnemidophacos reventoides (Jones)
Rydb. (1913); A. terminalis var. reventoides (Jones) Jones
(1923).
Usually cinereous, strigulose perennial, 2-4 dm, from a superficial,
branching caudex with clustered, decumbent-assurgent stems. Pubescence dolabriform. Leafstalk 4-16 cm; leaflets 13-21, obovate, oblanceolate or oblong, rounded or truncate, 5-18 mm, 2.5-5 r, flat or folded.
Stipules free. Peduncles exserted, much > foliose stems; racemes
initially compact, elongating to 3-15 cm in fruit, with 10-many
spreading to declined flowers 12-16 mm. Ovules ca. 25-35. Calyx tube
4-5 mm, black to white-pubescent; teeth ca. 1 mm. Corolla white with
maculate keel which is incurved 90°-120°. Legumes erect, adjacent to
axis, sessile, bilocular or semibilocular, persistent, dehiscent; body
ellipsoid, straight or slightly curved, subterete to obcompressed or
obcordate, 12-16 (-20) x 3-6 mm; dorsal face sulcate or nearly flat;
valves initially fleshy, becoming heavily coriaceous, rugose, glabrous;
dehiscence apical. Reventi-arrecti: Terminales.
ID, from Custer Co., e to sw MT and w WY. Open stony hilltops,
benchland, grassy slopes, usually with sagebrush; locally common. Ca.
1500-2450 (-3050) m. May-June.
Astragalus terminalis has the typical erect pods and free
stipules of the Reventi-arrecti but is distinguished by its dolabriform
pubescence.
Astragalus tetrapterus A. Gray
Map 185
A. tetrapterus Gray (1878); Pterophacos tetrapterus (Gray) Rydb.
(1917); A. tetrapterus var. typicus Barn. (1946).
A. tetrapterus var. capricornus Jones (1923).
P. cinerascens Rydb. (1929); A. cinerascens (Rydb.) Tidestr. (1937);
A. tetrapterus var. cinerascens (Rydb.) Barn. ( 1946).
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Subrhizomatous, glabrate or strigulose, greenish to cinereous,
sparsely leafy perennial from a subterranean crown with clustered,
ascending, ultimately sprawling stems 1-3 dm. Leafstalk 3-8 cm;
leaflets 11-21, distant, the lateral ones jointed, and the terminal
usually confluent (-all confluent), elliptic to mostly linear, obtuse to
acute or apiculate, 3-20 mm, 5-12 r. Stipules free. Racemes included
or± foliage , with 6-15 ascending flowers (13-) 15-19 mm. Calyx tube
subcylindric, 4.5-7 mm, usually black-strigulose; teeth 1-2.5 mm.
Corolla whitish to pink-purple, drying whitish or ochroleucous. Ovules
30+. Legumes spreading to reflexed, sessile, unilocular, deciduous,
tardily dehiscent; body oblong, crescentic or hamate-incurved 120°3600, slightly obcompressed when immature, becoming rhombic in
cross-section and 4-winged when mature, 2-4 cm x ca. 6-10 mm;
sutures strongly carinate at maturity, forming flanges or narrow
wings, and valves medially winged; mature valves stiffly papery to
subcoriaceous, smooth, somewhat shiny, glabrous or puberulent;
dehiscence after falling , said to be convergent. Pterocarpi.
Sw UT, interruptedly in ne NV to sw OR. Bluffs, gravelly hillsides,
sandy valleys , alkali flats , sedimentary badlands; desert shrub
associations; locally abundant. Ca. 1200-2000 m. May-June.
The four-winged and usually hamate fruit s of Astragalus
tetrapterus are unique. The leaflets of a local form in Nevada are all
confluent.

Astragalus thompsonae Watson
Maps 131,186
A. thompsonae Wats. (1875); A. bigelovii var. thompsonae (Wats.)
Jones (1898); A. syrticolus Sheld. (1894) non A. thomsonianus
Benth. ex Bunge (1869); A. mollissimus var. thompsonae
(Wats.) Barn. (1964) .
Tufted, subacaulescent, silvery-tomentose perennial from a
superficial multicipital caudex, 1-3 dm. Pubescence of short and curly,
or longer, straight or sinuous hairs 1-2 mm. Leaves subradical and
clustered; leafstalk 6-20 (-30) cm; leaflets 19-33, broadly obovate to
elliptic, obtuse, 5-12 (-15) mm, 1.5-2 r, smaller towards distal end of
rachis. Stipules free, overlapping. Racemes subscapose, ascending, ±
or > leaves with 10-numerous, ascending or spreading, usually
spaced, narrow flowers 18-22 mm. Calyx tube cylindric (8-) 9-11 mm;
teeth 1.5-3 (-4) mm. Corolla pink-purple. Ovules 30+. Legumes
ascending, sessile, bilocular except at apex, quickly deciduous, tardily
dehiscent; body half-ellipsoid, plumply and obliquely ovoid or ovoidlanceoloid, at maturity curved or abruptly bent 60°-180°, obcompressed
most of length, laterally flattened and short-beaked at tip, 12-20 x
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6-10 mm; ventral face sulcate; valves coriaceous to subwoody, densely
white-tomentose, the pubescence obscuring the surface or thinning in
age; dehiscence after falling, apical. Mollissimi: Mollissimi.
UT, nc and ne AZ, sw CO, nw NM, and Lincoln Co., NV. Dry sandygravel slopes, mesas, canyons, washes, desert scrub; with junipers,
blackbrush, ephedra; especially conspicuous along roadsides. Ca. (750-)
1350-2000 m. (Feb.-) April-May.
I differ from Barne by ( 1964) in treating Astragalus tlwmpsonae
at the specific level rather than as a variety of A. mollissimus, which
is largely of the Mississippi drainage. Rationale for interpretation of
the A. mollissimus complex is presented under discussion of A.
mollissimus; the delimitation of A. thompsonae and A. bigelovii is
discussed under the latter.

Astragalus thurberi A. Gray
Map 187
A. thurberi Gray (1854); Phaca thurberi (Gray) Kearney (1894).
A. coquimbensis auct.
Inconspicuously strigulose, short-lived perennial or annual from a
taproot or superficial crown. Stems decumbent-assurgent, basally
branched and bushy-clumped or mat-forming, 1-3.5 (-5) dm. Leaflets
13-21 , oblong-elliptic, 5-15 mm, 3-5 r , often folded and appearing
narrower, strigulose below but usually green, glabrous above. Stipules
free. Flowering racemes ± leaves, with 10-20+, initially contiguous,
ascending-spreading flowers 5.5-7 mm; axis elongating to 2-8 cm in
fruit. Calyx tube 2-3 mm; teeth ca. 1-2 mm. Corolla red-purple to
lavender; keel incurved 90°-100°, obtuse to subporrect. Ovary pubescent; ovules 8-10. Legumes crowded, spreading, sessile, unilocular,
deciduous, dehiscent after falling; body bladdery-inflated, subglobose
to broadly ovoid, deltoid-apiculate beaked, 7-13 x ca. 6-10 mm, with a
funicular flange; valves papery, initially strigulose, glabrate at maturity.
Inflati: Aridi.
Se AZ, sw NM, and contiguous Mexico. Open slopes, valleys,
canyons; usually sandy, semidesert grassland with juniper, Larrea
etc.; roadsides; locally common. 900-1850 m. (March-) April-May.
With its numerous flowers and crowded, little bladdery fruits, this
species is one of the more distinctive of the Inflati. It is alleged to be
poisonous (Barne by, 1964 ).
Astragalus tidestromii (Rydberg) Clokey
Map 187
Xylophacos tidestromii Rydb. (1925); A. tidestromii (Rydb.) Clokey
(1942).
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A. amphioxys x layneae Jones (1923; quoad description).
A. marcus-jonesii auct. pro parte
Subacaulescent or briefly caulescent, cinereous, short-lived perennial (-annual) from clustered crowns. Pubescence sericeous-villous,
becoming tangled in age; hairs various in length, straight, incurved or
sinuous. Leafstalk 4-15 cm, usually curved; leaflets (9-) 11-19, broadly
obovate or elliptic, obtuse, ca. 4-15 mm, 1.2-2 r. Stipules free, mostly
clustered and usually imbricate. Racemes ± or > leaves, initially
subumbellate or shortly racemose, elongating and ultimately reclinate;
flowers 5-15, ascending, 12-15 (-17) mm. Calyx tube subcylindric, 5-7
mm, black- or mixed-pubescent; teeth ca. 1-2 mm, usually blackpubescent. Corolla ochroleucous, smudged with lavender; wings and
keel purple-tipped. Ovules 25+. Legumes ascending or spreading,
sessile, unilocular, deciduous, dehiscent after falling; body lunate- or
hamate-lanceoloid 80°-270° (-300°), obcompressed medially and
laterally compressed at extremities, sometimes appearing 4-angled or
winged, initially conspicuously apiculate-beaked, (1.5-) 2.5-4 (-5) cm x
7-12 (-15) mm; sutures massively carinate, the ventral depressed;
valves fleshy, becoming coriaceous, subcanescent or strigulose;
dehiscence apical, then ventral. Argophylli: Argophylli.
S NV, Clark and s Nye cos., slightly into CA. E Mohave Desert;
calcareous soils or debris; washes, canyons, foothills, with greasewood
or juniper; abundant in favorable years. (750-) 900-1350 (-1500) m.
March-May (-Sept.-Oct.).
Astragalus tidestromii is distinctive within its region by its
subacaulescent habit, medium-sized, dully bicolored flowers, short,
black calyx teeth, and the strongly curved or ultimately hamate 4angled pod. It is sometimes confused with the contiguous A. layneae,
which has solitary stems from rhizomes and bilocular pods. Barneby
( 1964) suggested that A. tidestromii may have originated as a hybrid
derivative of A. amphioxys and A. layneae.

Astragalus tiehmii Barne by ( 1984)
Diminutive, mat-forming perennial from a superficial crown with
numerous slender, prostrate, branched villosulous stems 1-2 dm.
Leafstalk 1-2.5 mm; leaflets 7-9, obovate, 3-6 mm, commonly folded,
cinereous-villosulous. Stipules free. Racemes intercalary, short, with
3-7 declined flowers ca. 4-5 mm. Calyx tube 1.2-1.8 mm; teeth 1.8-2.5
mm. Corolla dull white, lilac-tinged, somewhat upswept; wings ±
standard; keel shorter, semi-obovate, acute, incurved ca. 100°. Ovules
3-4. Legumes spreading or reflexed, sessile, unilocular, deciduous,
tardily dehiscent; body half-ovoid or ellipsoid, i.e., ventrally nearly
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straight, dorsally convex, laterally compressed but subtriquetrous, 4-5
x 2-2.5 mm; dorsal face medially sulcate; valves membranous-papery,
ventrally subdiaphanous, villosulous; dehiscence basal, then upwards.
Humistrati: Micromerii.
Nw NV, Washoe Co., s side Mahogany Mt., w side Black Rock
Desert. White ash deposits in basalt mesa area. Known only from type
locality where said to be locally common. Ca. 1600-1700 m. May-June.
This novel little mat-former has tiny pods that are unique in being
translucent ventrally but opaque dorsally. Its putative relationship
with A. pulsiferae Gray and A. tegetarioides Jones are discussed by
Barneby (1984).
A. tiehmii was described subsequent to publication of species
keys in this series (Isely, 1983a) .

Astragalus titanophilus Barneby
Map 187
A. convallarius var. foliolatus Barn. ( 194 7); A. titanophilus Barn.
(1956).
Shortly rhizomatous, basally leafless perennial with few, prostrate
or ascending, strigulose stems 1.5-3 dm. Leafstalk 3-9 cm; leaflets 7-15,
distant, oblong, 2-14 mm, 5-10 r, flat , folded or involute, articulate
with rachis, usually strigulose on both sides. Stipules free. Racemes
ascending, loose, secund, with 10-many ultimately declined flowers ca.
7-8 mm. Pedicels 2.5-3.5 mm, lengthening in fruit. Calyx tube campanulate, 3-5 mm, mixed- or black-strigulose; teeth 0.5-1.5 mm. Corolla
pinkish or ochroleucous-lavender-tinged, upcurved 90° or more, the
petals irregularly graduated. Ovules 20-25 . Legumes spreadingdeflexed, sessile or substipitate, unilocular, persistent, deciduous;
body oblong, nearly straight, laterally compressed but turgid, 2-3.5 cm
x 3-4.5 mm; valves pubescent, initially thinly fleshy, becoming thickpapery, separating apically through both sutures. Lonchocarpi:
Pseudogen istoidei.
W AZ, w Coconino Co. and adjacent Mohave Co. Limestone hills
with pinyon-juniper; locally abundant. 1350-1850 m. (April-) May-July.
Astragalus titanophilus and A. xiphodes resemble the widespread
A. convallarius (Genistoidei) in aspect and their similarly proportioned upswept flowers. But their free, rather than connate, stipules
predicate a relationship with the Lonchocarpi, and indeed, exclusive
of the flowers, A. titanophilus is reminiscent of A. pinonis
(Lonchocarpi). Recognizing that, among the reticulate relationships of
many Astragalus, any precise hierarchical system is an impossibility,
the listing of A. titanophilus and A. xiphodes as a peripheral
subsection of the Lonchocarpi is reasonably justified.
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Astragalus toanus M.E. Jones
Map 188
A. toanus Jones (1893); Cnemidophacos toanus (Jones) Rydb.
(1929).
A. campylophyllus Greene (1897).
Ephedroid, cinereous or greenish, seleniferous perennial from a
superficial or slightly subterranean woody crown with erect, branched,
clump-forming, strigulose or glabrate stems to 5 dm. Lowermost
leaves (often not present on specimens) foliose, progressively reduced
upwards, the upper being filiform, curved or terminally hooked
phyllodes; leafstalk 2-7 (-10) cm; leaflets 0-7, narrowly oblong to
filiform (those of basal leaves may be broader), continuous with
rachis, the lateral ones widely and irregularly spaced, 3-25 mm, 5-25 r,
glabrate or strigose. Lower stipules contiguous, connate. Racemes
exserted, with 7-20+ ascending flowers 15-20 mm. Calyx tube narrowly
campanulate, 4.5-7 mm; teeth 0.5-2 mm. Corolla (drying purple)
bicolored, pink-purple and white-tipped, or entirely white. Ovules ca.
15-25. Legumes erect or ascending, sessile, unilocular, persistent,
dehiscent; body ellipsoid-oblong or oblong, straight or slightly curved ,
laterally compressed but turgid, terminally cuspidate, 15-25 x 4-5 (-6)
mm; sutures prominent; valves initially subfleshy, stiffly coriaceous at
maturity, sometimes purple-speckled, glabrate or pubescent; dehiscence apical, both sutures. Pectinati: Pectinati.
NV, contiguous OR, sw ID, w UT. Deserts; sandy, calcareous clay
or shale with greasewood, shadscale, sagebrush, pinyon-juniper; hills,
bluffs, washes, river terraces, roadsides. Ca. 900-1850 m. May-June.
Among four closely related species of ephedroid Pectinati,
Astragalus toanus, distinguished by its pink-purple flowers and erect
pods, is the only one with more than local distribution. It is gorgeous
in flower.
Astragalus toquimanus Barneby (1942)
Map 187
Perennial from a superficial crown with clustered , slender,
ascending, or straggling-diffuse, inconspicuously strigulose stems to 3
dm. Leafstalk 3-8 cm; leaflets 9-15, (ovate-) oblong t o oblanceolate,
rounded or retuse, 4-10 (-15) mm, 2-6 r , commonly folded, strigulose
to glabrate. Stipules free. Racemes initially compact, rapidly loosening,
included among the leaves, with 10-20 spreading to declined flowers
7-8 mm; peduncles and axes elongating in fruit to 5 cm, usually
curved and divaricate. Calyx tube 2.5-3 mm; teeth 1-1.5 mm. Corollas
in mass dull purple, petals individually ochroleucous, lavender-striate
and -tinged, not graduated; standard recurved ca. 90°; keel deltoid,
acute, incurved 90°-100°. Ovules 10-15. Legumes pendant, exserted-
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stipitate 3-4 mm, bilocular, deciduous with pedicels, tardily dehiscent;
body oblong to oblanceolate, slightly incurved, triquetrous, 1.7-2.5 cm
x 3.5-4.5 mm; dorsal face sulcate; valves papery, glabrous, commonly
mottled, glaucous; dehiscence on ground, apical, both sutures. Miselli.
NV, Nye Co., Toquirna Range, e slopes. Calcareous clay slopes,
benches, canyons; pinyon-juniper, sagebrush. Endemic but locally
abundant. Ca. 2050-2200 rn. May-June.
Astragalus toquimanus is recognized, in context of its geographic
origin, by its free stipules, little-graduated petals, and deflexed,
exserted-stipitate, bilocular, sulcate, glabrous, mottled pods that are
deciduous with pedicels.

Astragalus traskiae Eastwood
Map 189a
A. traskiae Eastw. (1898); A. nevinii var. traskiae (Eastw.) Jones
(1903); Tium traskiae (Eastw.) Rydb. (1929).
Suffruticose, canescent, diffuse perennial from a superficial or
buried caudex with persistent leafstalks. Sterns clustered, spreading,
clump-forming, white-tornentose, 2-10 drn. Leafstalk usually recurved,
5-10 cm; leaflets 21-27, elliptic to ovate, 5-16 mm, 2-3.5 r, smaller
upwards on leafstalk. Stipules free. Racemes with 12-rnany ascending
to spreading flowers 14-18 mm. Calyx subcylindric, 5-6 mm; teeth ca.
3 mm. Corolla ochroleucous (cream, buff). Ovules 12-16. Legumes
ascending or deflexed, persistent, exserted-stipitate 4-8 mm, bilocular,
slowly deciduous with pedicels, delayed dehiscent; body ovoid to
oblong-incurved, plumply triquetrous, 8-15 x 3-5 mm; dorsal face
sulcate; valves coriaceous, villosulous, rugulose; dehiscence not seen,
presumably on ground and apical. Neviniani.
CA, insular, San Nicolas and Santa Barbara islands. Open dunes,
sandy slopes, and bluffs near ocean with coastal scrub. April-May
(-July).
Astragalus traskiae, the only perennial Astragalus on the abovelisted islands, is limited to them. Reports that it occurs elsewhere are
based on rnisidentifications.
Among insular species, Astragalus traskiae resembles the allied
A. nevinii, which, of San Clemente Island only, has smaller flowers
and glabrous pods, and flowering A. miguelensis, which has connate
stipules, usually larger leaves, and inflated pods.
Astragalus traskiae and A. nevinii have alternatively been
treated as one or two species, the divergence of viewpoint being a
matter of taste. Although of closely parallel derivation, the accumulation of numerous, albeit small, differences between the two taxa
perhaps merits specific rank for each.
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Astragalus tricarinatus A. Gray
Map 187
A. tricarinatus Gray (1876); Hamosa tricarinata (Gray) Rydb.
(1927).
Strigulose perennial from a taproot or slight crown with clustered,
erect stems to 3 dm. Pubescence of somewhat flattened, appressed
hairs. Leafstalk 6-20 mm; leaflets 19-25, paired or irregularly disposed,
readily deciduous, obovate to elliptic, retuse, 3-12 mm, 1.3-2.5 r,
silvery-strigulose above, glabrate below. Stipules free. Peduncleracemes > foliose stem, exserted, with 6-12 loose, ascending or
spreading flowers 12-16 mm. Calyx tube 4-5 mm, black-strigulose;
teeth 2-3 mm. Corolla white or ochroleucous, of graduated or
subequal petals; keel obtusely lunate or carinate. Ovules ca. 20-25.
Legumes ascending, stipitate by gynophore 1-2.5 mm, bilocular,
deciduous, dehiscent on ground; body oblanceolate or oblong, nearly
straight, symmetrically trigonous at maturity (pressed immature pods
may appear compressed-triquetrous and sulcate ), 2.5-4 cm x ca. 3.55.5 mm; dorsal face initially slightly sulcate; valves papery, glabrous;
dehiscence convergent. Leptocarpi: Tricarinati.
CA, c Riverside Co., and adjacent San Bernardino Co., Joshua
Tree National Monument area. Canyon slopes and washes. Ca. 450600 (-1200) m. Feb.-May.
Astragalus tricarinatus and the partially sympatric (but ecologically disjunct) A. bernardinus, which has smaller, lilac to purple
flowers, differ from other Astragalus in their equilaterally symmetrical,
trigonous pods. Otherwise, A. tricarinatus is a plant with numerous,
irregularly placed, small, bicolored leaflets, long peduncles and
relatively large, ochroleucous flowers. The lower leaves, commonly
bereaved of leaflets at the time of anthesis, may then be seen as stiff,
sharp-tipped rachises.
See Barne by ( 1964) for a discussion of the seemingly reticulate
relationships between Astragalus tricarinatus and A. bernardinus,
and the geographically contiguous but technically distinct A.
jaegerianus and A. pachypus var. jaegeri.
Astragalus trichopodus (Nuttall) A. Gray (1864)
Maps 189, 189a
Robust perennial from a superficial or aerial crown with clustered,
ascending or erect (-decumbent), finely strigulose or canescent
(-villosulous) stems to 9 dm. Pubescence of short, curved, or closely
appressed (-longer and straight) hairs. Leafstalk 5-16 (-20) cm,
commonly curved; leaflets 23-33, elliptic to oblong-oblanceolate, obtuse
to mucronate, 2-6 r, flat or folded , canescent to substrigulose
(-glabrate above), cinereous or greensish. Stipules free (-lower
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subconnate ). Racemes exserted with n urnerous, soon-spreading,
deflexed flowers 11-18 mm. Pedicels 1-3 mm, somewhat lengthening
in fruit. Calyx tube carnpanulate, 3.5-5 mm; teeth 1-3.5 mm. Corolla
greenish-white to ochroleucous ("white," "yellow," "greenish"), sometimes lavender-tinged. Ovules ca. 10-30. Legumes spreading to
pendulous, stipitate 6-15 mm, unilocular, persistent, dehiscent; stipe
of immature pods glabrous or pubescent, commonly more conspicuously pubescent and darker in color than the enlarging ovary; body
either bladdery-inflated or compressed, obliquely ellipsoid, ovoid or
half-ovoid to oblanceoloid, subterete or tumid to nearly flat, 1.5-4 cm
x 4.5-20 mm, with a rnucronate, deltoid beak; valves rnernbranouspapery, lustrous, glabrate or strigulose; dehiscence apical, sometimes
downward, ventral suture. Tricopodi.
Cisrnontane s CA, San Luis Obispo Co., s into Baja CA; slightly
insular as well as mainland.
The more southerly distributed forms of Astragalus trichopodus
(vars. lonchus and trichopodus) have bladdery-inflated pods. They
and A. asymmetricus differ from other robust California species with
bladdery fruits in that the legumes are exserted-stipitate and
persistent, those of the others being sessile or, if elevated, the stipe
being a gynophore and the pods deciduous. A. trichopodus and A.
asymmetricus are easily distinguished because the latter, primarily
inland, has a much longer pod stipe that is commonly over 3 cm.
The northern phases of Astragalus trichopodus (var. phoxus,
which is A. antisellii of literature) differ in having laterally
compressed fruits that resemble those of A. filipes. But the plants of
all three forms are essentially indistinguishable in flower, and the fruit
types are confluent.
Astragalus trichopodus can usually be recognized in flower on
the basis of its numerous leaflets, free stipules, and commonly apically
whitish-canescent sterns.

1.

1.

Key to varieties of Astragalus trichopodus
Legumes laterally compressed, flat or nearly so, glabrous
(-strigulose ), 4-6 (-9) mm wide, usually nearly symmetric (becoming asymmetric in the "gaviotus" form) and tapering to stipe; San
Luis Obispo Co. to Los Angeles Co.
var. phoxus
Legumes bladdery-inflated or turgid, usually pubescent, 6-20 mm
diam., usually asymmetric and commonly rounded at base; mostly
south of var. phoxus as defined below.
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Legumes asymmetric, the ventral side longitudinally straight
or less convex than the dorsal, strongly bladdery-inflated, 2-4
cm, pubescent where geographically contiguous to the following; Ventura Co. s to Baja California, insular on Santa Cruz
and Santa Catalina islands; not present in any of the specific
locations listed for var. triclwpodus except Santa Catalina
Island.
var. lonchus
Legumes symmetric to asymmetric, inflated to tumid, ( 1.3-)
1.5-3.5 cm, usually glabrous; from three local, separate areas,
ne Orange Co. and corners of adjacent cos., se Santa Barbara
Co. and Santa Catalina Island.
var. trichopodus

Var. lonchus (M.E. Jones) Barneby
Map 189
A. leucopsis var. lonchus Jones (1923); A. triclwpodus var. lonchus
(Jones) Barn. (1964).
Phaca canescens Nutt. (1838) non H. & A. (1832); Phaca leucopsis
T. & G. (1840); A. leucopsis (T. & G.) Torr. (1859); P. encenadae
Rydb. (1929); A. tricopodus subsp. leucopsis (T. & G.) Thorne
(1969).
Range as given in key, mostly near the ocean, slightly inland in n
San Diego Co. and in Los Angeles Co. Bluffs, slopes, washes, fields,
inland in canyons; abundant. 0-550 m. Feb.-June (-all season).
Var. lonchus is the principal expression of this species. It is
moderately variable in flower size and pubescence. Insular forms
include plants with connate lower stipules as well as those whose
stipules are all free.
Map 189
Var. phoxus (M.E. Jones) Barneby
A. antisellii Gray ex Brewer & Wats. (1876); Homalobus antisellii
(Gray) Rydb. (1923); A. trichopodus var. antisellii (Gray) Jeps.
(1925); A. triclwpodus ssp. antisellii (Gray) Thorne (1969).
A. hasseanus Sheld. (1894).
A. antisellii var. phoxus Jones (1902); A. trichopodus var. phoxus
(Jones) Barn. (1964).
A. gaviotus Elmer (1905); H. gaviotus (Elmer) Rydb. (1923); A.
triclwpodus var. gaviotus (Elmer) Jeps. (1925); A. antisellii
var. gaviotus (Elmer) Munz & McBurney (1932).
Cismontane CA, San Luis Obispo to Los Angeles cos., inland
except in Santa Barbara Co. Chaparral and woodland of coastal
ranges and scrub; dry (-moist), open, rocky grassland hills or with
oak; washes, canyons, road cuts, occasional or common. 50-1200
(-1850) m. Feb.-June.
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The persistent, stipitate, flat pods that almost duplicate those of
the certainly distantly related Astragalus filipes, combined with
foliage and flowers of Densifolii-aspect render typical A. trichopodus
var. phoxus unmistakable, and I originally treated it as a separate
species, A. antisellii. But intermediates in Santa Barbara County (see
Map 189) and the local var. trichopodus both possess combinations of
characters of the two major taxa, i.e. , vars. lonchus and phoxus.
Therefore, I have treated all of these as components of one species.
An opposing view, however, can be reasonably justified if the thin
trickle of confluence is compared with the masses of the vars. phoxus
and lonchus, to the north and south, respectively.
Var. trichopodus

Map 189a
Phaca trichopoda Nutt. (1838); Astragalus trichopodus (Nutt.)
Gray (1864).
A. capillipes Jones (1923); Phaca capillipes (Jones) Rydb. (1929);
A. trichopodus var. capillipes (Jones) Jones ex Munz &
McBurney ( 1932).
Range as given in key. Local, ocean bluffs and lower coastal
ranges. 0-350 m. March-June.
As noted above, this troublesome variety includes miscellaneous
pod forms variously intermediate between vars. lonchus and phoxus.

Astragalus troglodytus Watson
Map 190
A. troglodytus Wats. (1885) ; Cnemidophacos troglodytos (Wats.)
Rydb. (1929).
Subacaulescent, pilose perennial 0.8-1.5 dm from superficial or
aerial, slightly branched caudices encrusted with stipule remnants
and a few petiole tatters; new growth 0.4-1 cm, the nodes hidden by
overlapping stipules. Pubescence of hairs 1-2 mm. Stipules paperymembranous, conspicuous, free. Leafstalk 4-14 cm; leaflets 11-17,
obovate to elliptic-lanceolate, 2-3.5 r , commonly folded, pilose-sericeous
beneath, thinly pubescent to glabrate above. Peduncles scapose, 5-20
cm, > leaves; racemes subcapitate or shortly cylindric, not elongating
in fruit , with 10-20+ ascending to divergent, crowded flowers 9-11.5
mm. Pedicels < 1 mm. Calyx tube 3.5-5 mm, campanulate, tumid in
fruit; teeth 1.5-3 mm, partly hidden by pubescence. Corolla reddishpurple, marcescent. Ovules 8-12. Legumes closely clustered, ascending
or spreading, partly or largely enclosed in the tumescent calyx, sessile,
unilocular, deciduous, dehiscent; body half-ovoid, ovoid or subspheroid,
subterete, 5-7 x 4-4.5 mm; beak minute, cuspidate; ventral face some-
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what flattened, the suture carinate; valves pilose, heavily papery;
dehiscence apical and downwards, ventral or both sutures. Humillimi:

Troglodyti.
AZ, s Coconino Co. Yellow pine forest. Ca. 2000-2300 m. April-May.
This is a local, subacaulescent Astragalus with scapose peduncles
bearing subcapitate racemes and tiny, mostly enclosed pods. It is
locally common in the Oak Creek Canyon area south of Flagstaff. Its
presumed relationship is with A. gilensis of eastern Arizona and
adjacent New Mexico.
Astragalus tweedyi Canby
Map 191
Astragalus tweedyi Canby (1890); Phaca tweedyi (Canby) Piper
(1906); Homalobus tweedyi (Canby) Rydb. (1924).
Shortly rhizomatous perennial from a subterranean caudex with
clustered, ascending or erect, branching, strigulose to incumbentvillosulous stems to 5 dm. Leafstalk 3-9 cm; leaflets 13-21, oblong to
narrowly oblong, 5-20 mm, 5-8 r , flat or loosely folded, strigulosepuberulent on both sides. Stipules free. Racemes > leaves, initially
compact, elongating in fruit to 1 dm, with 10-20+ ascending or
spreading flowers 13-17 mm. Calyx tube cylindric, obliquely attached,
gibbous or not, 5-7 (-8) mm; teeth 1-2 mm. Corolla ochroleucous or
cream-white; standard oblanceolate, apically arcuate 45°-90°. Ovules
10-20. Legumes upwardly curved, ascending or the tips becoming
approximately parallel to the axis but distant from it, exsertedstipitate 6-10 mm, unilocular, persistent, dehiscent; stipe ascending or
divergent; body oblong or naviculate-lanceolate, nearly straight or
falcately incurved, subcylindric or slightly laterally compressed, 11-15
x 3.5-4.5 (-5) mm; sutures carinate; valves fleshy, becoming coriaceous,
rugulose and commonly longitudinally wrinkled, glabrous; dehiscence
distal. Tweedyani.
N transmontane OR (-Klickitat Co., WA); lower Columbia and
Deschutes valleys; foothills, plains, bluffs, with grass or sagebrush,
basaltic soils. Ca. 100-750 m. May-July.
Astragalus tweedyi is recognized in its region by the obliquely
attached calyx and upcurved pods that are distant from the raceme
axis.
Astragalus tyghensis Peck
Map 181
A. tyghensis Peck (1936); A. spaldingii var. tyghensis (Peck) C.L.
Hitchc. (1961).
Cinereous, villous-tomentose perennial from a superficial crown
with clustered, mat-forming or decumbent-assurgent stems 1.5-5 dm.
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Leafstalk 5-15 cm; leaflets 13-19, obovate to elliptic, mostly obtuse,
5-15 mm, 2-3 r, rnatted-tornentose with sinuous hairs. Stipules free.
Racemes > leaves, ovoid to densely spicate with 20+ ascending flowers
9-12 mm; axis much elongating in fruit. Flowering pedicels 0-0.3 mm.
Calyx tube ca. 4 mm, tumid in fruit; teeth 2.5-3 mm, hidden by
pubescence. Corolla dull yellow; petals pubescent, rnarcescent; keel
in curved 100°-120°. Ovules ca. 6-8. Legumes largely enclosed within
the calyces, spreading or declined, subsessile to substipitate 0.4-0.6
mm, bilocular or sernibilocular, deciduous with calyx and pedicel,
dehiscent(?); body meeting the stipe at an oblique angle, asyrnrnetricovoid, subtrigonous or subterete, 4.5-6 x ca. 3 mm; dehiscence not
seen, possibly on ground. Chaetodontes: Chaetodontes.
N OR, Wasco Co.; dry hillsides and valleys, on basaltic soils, with
sagebrush, locally common. Ca. 450-550 rn. May-July.
The recognition characters or Astragalu s tyghensis are its
tornentose aspect, spicate inflorescences, yellow, pubescent petals,
and largely enclosed, bilocular fruits. It is reasonably regarded as a
local derivative of A. spaldi ngii.
The odd, short pod stipe sometimes disarticulates flush with the
receptacle; but usually, the break is in the middle, leaving a nubbin of
an elevated receptacle or gynophore.

Astragalus umbraticus Sheldon
Map 191
A. sylvaticus Wats. (1888) non Willd. (1801 ); A. umbraticus Sheld.
(1894); Hamosa umbratica (Sheld. ) Rydb. (1927).
Perennial from superficial caudex with clustered but not
n urnerous, sprawling or ascending, glabrate or slightly strigose sterns
to 5 drn. Leafstalk 5-12 cm; leaflets 15-21 , obovate to elliptic-oblong,
truncate or retuse, 1-2 cm, 1.3-3 r , glabrate to ciliate. Stipules free.
Racemes ± foliage , axis 2-5 cm with 10-20+ spreading to declined
flowers 10-14 mm. Calyx tube inconspicuously black-strigulose, 3-4
mm; teeth 2-3 mm. Corolla whitish to greenish-ochroleucous. Ovules
10-15. Legumes declined or divergent, substipitate or stipitate to 2 mm,
bilocular, slowly deciduous with pedicels, tardily dehiscent; body
oblong-falcate, incurved 90°- 180°, laterally compressed, 14-22 x 2.5-3.5
mm; dorsal face narrowly sulcate; valves thinly coriaceous, glabrate,
becoming black; dehiscence on ground, said to be apical, ventral.
Miselli.
Sw OR, from Douglas Co. to n Humboldt Co., CA; also disjunct in
nw OR; coastal ranges and Klamath Highland. Open, dry or cutover
woodlands and margins; infrequent but locally abundant. (300-) 6001200 rn. May-July.
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This is a glabrate species with narrow, deflexed, evenly incurved,
laterally compressed, ultimately black, bilocular pods. Its closest
relat ive is (or was) probably Astragalus agnicidus of southern
Humboldt County, California.

Astragalus uncialis Barneby (1942)
Map 192
Acaulescent, silvery-strigose or sericeous, low-tufted perennial
from clustered, superficial, thatched caudices. Leafstalk 1.5-7 cm;
leaflets 3-5, obovate to oblanceolate, 5-15 mm, 2-4.5 r, flat or folded,
the upper three contiguous to each other and remote from lower pair.
Stipules free , membranous. Peduncles scapose, numerous, erect in
flower, reclinate in fruit, mostly < leaves, bearing 1-3 ascending or
erect flowers 25-28 mm. Calyx tube cylindric, 10-12 mm; teeth 2-3
mm. Corolla purple. Ovules 30+. Legumes humistrate, sessile, unilocular, deciduous, dehiscent; body ovoid-lanceoloid or oblong-acuminate,
obcompressed, 2.5-3 cm x 8-10 mm; beak incurved; ventral suture
carinate; dorsal face somewhat depressed; valves initially fleshy,
becoming coriaceous, and > 1 mm thick, rugulose, strigulose; dehiscence apical, both sutures. Argophylli: Newberryani.
NV, Nye Co.; local in foothills of Pancake and White Pine mts.
Knolls and badlands, alkaline clay soils. Ca. 1600-1850 m. May-June.
Among the truly acaulescent Argophylli, Astragalus uncialis is
characterized by its large flowers, few-foliate leaves, and strigulose
pods. It most closely resembles A. musiniensis of east-central Utah.
Astragalus utahensis (Torrey) Torrey & Gray
Map 192
Phaca mollissima var. utahensis Torr. (1853); A. utahensis (Torr.)
T. & G. (1855); Xylophacos utahensis (Torr.) Rydb. (1913); A.
utahensis fma. umbellatus Gand. ( 1902).
Subacaulescent to caulescent, cinereous-tomentose perennial from
superficial origin with mat-forming, prostrate, basally perennial stems
1-15 cm. Pubescence gray-pannose with a felt-like matting of slender,
tangled hairs. Leafstalk (3-) 5-10 (-14) cm, the old ones slightly
persistent or not; leaflets 11-19, broadly obovate to elliptic, obtuse,
3-15 mm, 1.5-2.5 r. Stipules free , acute or attenuate-t ipped. Racemes
± or > leaves, ultimately reclinate, subumbellate or shortly racemose
with 3-10 erect or ascending flowers 22-28 mm. Calyx tube cylindric
or somewhat tumid, ca. (9-) 12-14 (-18) mm; teeth 2-4 mm. Corolla
lavender to pink-purple. Ovules ca. 25-30. Legumes appearing like
ovoid, cottony balls, ascending-humistrate, short-stipitate by gynophore 1-3 mm, unilocular, deciduous, tardily dehiscent; body ovoidlanceoloid to lanceoloid (pubescence must be removed to see shape),
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nearly straight to slightly curved, subterete to obcompressed except
laterally compressed distally, 1.8-3 cm x ca. 5-7 mm, 3-4 r, terminating
in an erect filiform beak (often obscured by pubescence); dorsal and
ventral faces nearly flat or the former somewhat sulcate; valves thinly
coriaceous with yellow-tan to gray-white pubescence, which completely
obscures the surface and shape; hairs sericeous, becoming tangled,
4-6 (-8) mm; dehiscence on ground. Argophylli: Eriocarpi.
UT to se ID, barely into sw WY, of scattered occurrence in e NV.
Hillsides, canyons, usually with sagebrush and juniper; common and
conspicuous. Ca. 1200-2150 (-2600) m. April-June (-July).
Astragalus utahensis is characterized by its showy pink-purple
racemes and its pods that have an aurora of pubescence more than
doubling the actual breadth of the valves. Some past authors have
confused it with A. purshii, consequently reporting it beyond its
actual range. In fruit, the two species are discriminated by the
proportionately longer, 3-4 r, usually straighter pods of A. utahensis,
which are villous-tomentose with longer hairs than those of A.
purshii, which has usually curved pods, ca. 2 (-3) r. In flower, A.
utahensis is distinguished from the sympatric or contiguous varieties
of A. purshii as given in the following comparative tabulation.
Astragalus purshii var. purshii: Flowers ochroleucous to bicolored; leaflets mostly acute, 2-3.5 r; sympatric with A. utahensis n UT,
s ID, e ID. A. utahensis: Flowers lavender-purple to pink or purple;
leaflets mostly obtuse, 1.5-2.5 r.
Astragalus purshii var. concinnus: Leaflets 7-9 (-11 ); close to A.
utahensis in ec ID but not sympatric, not extending further south
than Custer and Butte cos. A. utahensis: Leaflets 11-19; s ID, not
extending n of Bonneville and Bingham cos.
Astragalus purshii var. glareosus: Leaflets mostly 2-3.5 r and
acute, but sometimes broader and rounded; calyx tube 9.5-12 (-13)
mm, not at all tumid; slightly sympatric with A. utahensis in s ID and
n UT. A. utahensis: Leaflets mostly obtuse, 1.5-2.5 r; calyx tube (9-)
12-14 (-18) mm, often slightly tumid.
A. purshii var. pumilio: Corolla 16-18 mm; c NV, of Nye,
Churchill, and Lander cos., approaching but not sympatric with A.
utahensis. A. utahensis: Corolla ca. 23-28 mm, sporadically recorded
west to Nye and Eureka cos.
Astragalus utahensis, in the month of May, is conspicuous and
showy in northern Utah. It has been said to be that state's most
beautiful flower, and Welsh et al. (1964) used it as cover illustration
for their "Common Utah Plants."
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Astragalus vaccarum A. Gray
Map 190
A. vaccarum Gray (1853); Hamosa vaccarum (Gray) Rydb. (1927).
A. militaris Jones (1923); H. militaris (Jones) Rydb. (1927).
A. hartwegii auct. pro parte.
Slender, strigulose perennial from superficial base with clustered,
erect or spreading stems 1-4 (-5) dm. Leafstalk 3-10 cm; leaflets 11-21,
elliptic to narrowly oblong, ca. 3-6 r, flat or folded and appearing
narrower. Stipules free, inconspicuous, the lower deciduous. Racemes
exserted, slender, of spicate appearance with 15-20+ crowded, quickly
reflexed and usually imbricate flowers 4- 7 mm; axis elongating to 2-8
cm in fruit. Pedicels 0.3-1 mm. Calyx tube 1.7-2 mm with white to
black pubescence; teeth 0.5-1.8 mm. Corolla purplish or pale; wings ±
or > standard; keel incurved 90°-120°. Ovules ca. 6-10. Legumes
crowded or interrupted, reflexed, sessile, bilocular or semibilocular,
slowly deciduous,. tardily dehiscent; body oblong-lanceolate; incurved
or nearly straight, broadly triquetrous, 6-12 x 1.3-2.5 mm, terminating
in a conspicuous filiform beak; dorsal face sulcate; valves thickly
papery, strigulose; dehiscence said to be on ground, apical, ventral
suture. Micranthi.
Primarily Mexican; one old station (the most recent, 1928) each
in sw NM, sw AZ, and one (a Thornber collection, ARIZ) said to come
from Flagstaff, AZ. Pine-oak forests in Mexico; habitat in U.S. not
recorded. Aug.-Sept.
Astragalus vaccarum is likely extinct in the United States.
Although similar to several of its Mexican relatives, it would seem to
be well characterized in comparison to southwestern U.S. species by
its slender racemes of dense, tiny, deflexed flowers and small,
divergent or reflexed cuspidate-beaked pods. The Flagstaff locality is
not mapped.
Astragalus vallaris M.E. Jones
Map 191
A. vallaris Jones (1902); Hesperonix vallaris (Jones) Rydb. (1929).
Glabrate perennial from a superficial or somewhat subterranean
crown with clustered, decumbent stems. Leafstalk 3-8 cm; leaflets 1323 (- 25), obovate to elliptic-oblong, truncate or retuse, 6-15 mm, 2-3 r.
Stipules free , dimorphic; the lower amplexicaul, thick-scarious, cupshaped, the upper narrow. Racemes subcapitate or shortly racemose,
initially ± leaves, then included due to subsequent stem growth, with
5-9 ascending to spreading flowers ca. 17-19 mm. Calyx tube shortcylindric, 5-7 mm, black-strigulose; teeth 2-3 (-4) mm. Corolla white;
keel sometimes maculate. Ovules ca. 25-30. Legumes humistrate
(ascending to declined on specimens), stipitate 5-12 mm, bilocular,
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deciduous with pedicels, slowly dehiscent; body lanceolate or oblonglanceolate-incurved, plumply obcornpressed, cornpressed-obcordate
or didyrnous in cross-section, 2.5-4 cm x 10-15 mm, terminated by a
short, laterally compressed beak; dorsal and ventral faces slightly
depressed or the former strongly sulcate; sutures strong; valves fleshy,
becoming woody, subinflated, rugose at maturity, glabrous; dehiscence
usually apical, both sutures. Malaci: Vallares .
W ID (Adams and Washington cos.) and adjacent OR (Baker Co.).
Canyon of the Snake River and affluents; rocky sagebrush hillsides.
Ca. 750-900 rn. April-May.
Astragalus vallaris is a white-flowered, glabrous plant that bears
mostly intercalary large, broadly lanceolate, dorsally sulcate, bilocular,
woody pods. It resembles A. cibarius in fruiting appearance, i.e. , in
the subrnedial position of the pods owing to continuing stern
elongation.

Astragalus vexilliflexus Sheldon ( 1894)
Map 191
Low, caespitose , matted to diffuse or erect, caulescent or
subacaulescent perennial from superficial, branched caudices with
numerous, branched, strigulose sterns 0.4-3 drn. Leafstalk 1-5 cm;
leaflets 7-13, elliptic to oblong-lanceolate, acute-tipped, ca. 3-10 mm,
3-5.5 r , strigulose to villosulous, commonly glabrate above, green to
silvery. Stipules connate. Racemes ± foliage or slightly exserted with
5-8 (-10) spreading flowers 5-9 mm. Pedicels in flower 1.5-2 mm, in
fruit 2-4 rn. Calyx tube 1.5-2 mm; teeth 1-2 mm. Corolla pink-purple or
white and striate; standard oeillate, recurved to 90° or less; keel
rnaculate. Ovules 5-8. Legumes deflexed, sessile or subsessile, unilocular, persistent, slowly dehiscent(?); body obovate to asymmetrically
elliptic-oblong, laterally compressed, apically rounded except for
minute, cuspidate tip, 5-10 (-12) x 2-3.5 mm; valves papery, strigulose;
dehiscence not seen. Ervoi dei: Ervoi dei.
Primarily Rocky Mts. , Alberta to WY. (ID-), w and c MT e to
Fergus Co., n and w WY; disjunctly in w ND and SD.
This is a prostrate-matted to ascending-caulescent Astragalus
with connate stipules, small flowers , and mostly tiny, obovate to
shortly oblong-lanceolate pods.
Astragalus vexillijlexus is a multiracial conglomerate, evidence
of such being provided by its interrupted range and ecological
diversity as well as variation in gross morphology. Populations differ
in plant size and stern development, nature of the pubescence, and
flower color. Usually the more northern (Alberta to middle Montana)
and higher elevation groups tend to be short and purple-flowered,
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while the southern types are longer stemmed and white-flowered. The
disjunct Dakota plants relate to the latter group. Var. nubilis, listed
below, possibly is no more significant than some other local phases.

1.
1.

Key to varieties of Astragalus vexillijlexus
Of Custer Co., ID; alpine; plants short-stemmed and matted;
flowers small, ca. 5-6 mm, whitish.
var. nubilis
Not of Custer Co., ID; of lower elevations; plants and flowers
various, if prostrate-matted, the flowers usually purple.
var. vexillijlexus

Var.nubilis Barneby (1956)

Map 191
ID, Custer Co., White Cloud Range. Alpine ridges. Ca. 3050-3350
m. July-Aug.
This variety resembles Astragalus kentrophyta var. implexus
from which it differs in lacking the usually spine-tipped leaflets
characteristic of that species.
Var. vexilliflexus
Map 191
A. paucijlorus Hook. (1831) non Pall. (1800); A. vexillijlexus Sheld.
(1894); Homalobus vexillijlexus (Sheld.) Rydb. (1900).
A. amphidox us Blankinship ( 1905); H. amphidoxus (Blankinship)
Rydb. (1929).
Range of species except for Custer Co., ID. Barren or grassy open
places, badlands, knolls, bluffs, talus, upwards to mountain meadows;
locally common. Ca. 900-2600 m. (May-) June-Aug.

Astragalus viciaefolius DC.
Pilose, caulescent, perennial from subterranean ongm. Leaflets
ca. 15-23, elliptic-oblong, 3-6 mm, appressed-pubescent both sides;
stipules connate. Racemes exserted with 7-12 ascending flowers 14-16
mm; bracts evident, ca. 2 mm; calyx tube cylindric, 4-5 mm, teeth ca. 2
mm; corolla said to be violet. Legumes sessile, ovo id, laterally
compressed but plump, subulate-beaked; dorsal face sulcate, ca. 12-15
x 5 mm, bilocular; valves papery, coarsely rugulose, shaggy whitevillous. Asia Minor.
An old PI (NA).

Astragalus villosus Michaux
Map 193
A. villosus Michx. (1803) non A. villosus Gueldenst. (1791 ) nom.
nud.; Phaca villosa (Michx.) Nutt. (1818); A. intonsus Sheld.
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(1894); Tium intonsum (Sheld. ) Rydb. ex Small ( 1903);
Batidophaca villosa (Michx.) Rydb. (1929).
Scantily pilose or villous-hirsute, shortly rhizomatous perennial
(or precociously flowering and appearing annual) from a superficial
or subterranean crown with clustered, spreading, or usually prostrate,
commonly matforming stems 0.4-2 dm. Leafstalk 3-8 cm; leaflets (5-)
7-15, obovate or elliptic, mostly retuse, 4-15 mm, ca. 1.5-2 r. Stipules
free. Racemes somewhat > leaves, initially ascending, ultimately
declined with 8-15 ascending or spreading flowers 8-12 mm. Calyx
tube campanulate, 2.8-3.5 mm, pubescent, commonly reddish; teeth
3-4 (-4.5) mm. Corolla ochroleucous to pale or greenish-yellow. Ovules
ca. 12-18. Legumes commonly humistrate, variously positioned on
specimens, sessile or substipitate by gynophore 0.6-0.8 mm, unilocular
or subunilocular, deciduous, tardily dehiscent; body oblong-lunate or
lanceoloid, narrowed at each end, triquetrous or obcompressed, 1. 72.2 cm x 3-5 mm, cuspidate-beaked; dorsal face sulcate; valves stiffly
papery, rugulose, pilose with hairs 1+ mm; dehiscence after falling,
apical, ventral. Villosi: Villosi .
Se coastal plain, (SC- ) GA, s to n peninsular FL, w to s MS. Open ,
disturbed, mixed or pine woodlands, clearings, grassy openings,
barrens, sandhills, disturbed or ruderal areas, especially roadsides,
sometimes weedy; usually sandy soil. (Feb.-) March-April (-May).
Among the few southeastern species of Astragalus, A. villosus is
easily recognized by its pilose fruits. It is reasonably common,
especially in northern Florida where it readily accepts secondary
habitats.

Astragalus wardii A. Gray
Map 194
A. wardii Gray (1877); Phaca w ardii (Gray) Rydb. (1913).
Short-lived, glabrate perennial from a taproot, with procumbent
to ascending, clustered, stems 1-3 dm. Leafstalk 3-8 cm; leaflets 15-21,
oblanceolate or oblong, obtuse, 4-10 mm, 2.5-5 r , often folded, glabrate
to ciliate. Stipules free. Racemes ± leaves, with 5-10 loosely disposed,
ascending, then declined flowers 5-7 mm. Calyx tube 1.7-2.2 mm,
white- to black-strigulose; teeth ca. 1.5 mm. Corolla whitish, usually
pink-lined; standard recurved ca. 90°. Ovules ca. 12-18. Legumes
spreading to pendulous, sessile, unilocular, deciduous, dehiscent; body
bladdery-inflated, ovoid or ovoid-acuminate, nearly symmetric, slightly
incurved to a deltoid-apiculate beak, 1.5-2.5 x 1-1.4 cm; sutures
superficial, or the ventral face slightly depressed; valves paperymembranous, diaphanous, glabrous, becoming mottled; dehiscence
not seen, presumably apical. Jnflati: Aridi.
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Sc UT. Sagebrush or pinyon-juniper slopes, margins of washes,
river banks, upwards to pine and fir; locally common. Ca. 1500-2750 m.
May-June.
Astragalus wardii, resembling A. allochrous, is distinguished by
its reduced pubescence, and diaphanous, mottled pods. The related,
approximately sympatric A. serpens is villosulous and usually has
purple flowers. Other southern Utah species with unilocular, bladderyinflated pods have connate stipules or subterranean caudices or both.

Astragalus waterfallii Barne by ( 1953)
Map 190
Subacaulescent to shortly caulescent, strigulose perennial of
superficial origin; stems 0-5 (-8) cm, prostrate. Leafstalk 5-12 cm;
leaflets 9-23, elliptic to oblanceolate, 3-10 (-15) mm, ca. 2-4 r , flat or
folded , glabrate above. Stipules free, commonly overlapping. Racemes
scapose or subscapose, ± leaves in flower, subumbellate or shortly
racemose, with 6-10 (-15) ascending or divergent flowers 19-22 mm;
somewhat elongating in fruit and ultimately reclinate. Calyx tube
cylindric, 8-11 mm, mixed-pubescent; teeth 1.5-3 mm. Corolla pinkpurple or bicolored, narrow; standard oeillate. Ovary evidently or
scant ily pubescent; ovules 30+. Legumes ascending (-humistrate),
sessile, bilocular or nearly so, deciduous, dehiscent; body oblongellipsoid, straight or slightly curved, turgid but becoming triquetrous,
2-3.5 cm x 5-7 (-8) mm; ventral suture carinate; dorsal face sulcate;
valves coriaceous, mottled when immature, strigulose; dehiscence
convergent, ventral suture. Argophylli: Pseudoargophylli.
Sw NM and adjacent TX. Stony calcareous grassland or deserts,
roadsides, locally common. Ca. 900-1500 m. March-April.
Within its area, Astragalus waterfallii is marked by its usually
scapose appearance, large flowers , and triquetrous, bilocular fruits.
Plants without fruits may easily be misidentified. Other west Texas
species of similar aspect are A. missouriensis (leaflets pubescent bot h
sides with dolabriform hairs) , A. crassicarpus and A. gypsodes (both
caulescent with glabrous ovary).
In New Mexico, Astragalus t,ephrodes var. tephrodes and A.
feensis approach A. waterfallii in range, but these plants have
shorter calyces, and A. feensis is villous.
Astragalus webberi A. Gray ex Brewer & Watson
Map 188
A. webberi Gray ex Brew. & Wats. (1876); Xylophacos webberi
(Gray ex Brew. & Wats.) Rydb. (1925).
Perennial from a slightly subterranean crown with clustered,
spreading or ascending, strigulose or glabrate stems 1-5 dm. Leaflets
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13-23, elliptic to oblanceolate, obtuse or emarginate, 0.8-2.5 (-3) cm,
(2-) 2.5-4 r , strigulose to subsericeous, greenish to silvery. Lower
stipules connate. Racemes with 6-14, initially contiguous, loosening,
ascending to spreading, subsessile flowers 15-19 mm. Fruiting pedicels
2-3.5 mm. Calyx tube cylindric, 6-7.5 mm; teeth 2.5-3.5 mm; the entire
calyx deciduous from maturing legume. Corolla ochroleucous; standard recurved 45°-80°. Ovules ca. 20-25 . Legumes ascending or
spreading, often h umistrate, sessile, unilocular or subunilocular,
persistent or slowly deciduous with pedicels, dehiscent; body ellipsoidlanceoloid, incurved, obcompressed, 2.5-3.5 x 0.8-1.1 cm, terminated
by a deltoid, laterally compressed beak; dorsal surface flat or
somewhat depressed; sutures salient; valves fleshy, often reddishspotted when immature, heavily coriaceous or woody at maturity,
rugulose, glabrous; dehiscence apical. Bicristati: Webberani.
Ne CA (Plumas Co. ). Sierra Nevada, west slope; brushy slopes,
open pine-oak forest. Ca. 800-1050 m. April-May (-June).
Astragalus webberi is an awkward, decumbent, caulescent species
from an underground caudex, which has obscurely connate lower
stipules, and initially subcapitate ochroleucous flowers. Its sessile,
fleshy, then coriaceous, usually humistrate, persistent pods resemble
those of the Argophylli. It is one of the relatively few Astragali of the
northern Sierra Nevada.

Astragalus welshii Barneby ined.
Acaulescent, greenish or cinereous, appressed-sericeous perennial
of superficial origin from thatched caudices. Pubescence subdolabriform. Leafstalk 4-14 cm; leaflets 7-9 (-11 ), ovate to narrowly elliptic,
acute, 6-18 mm, 3-6 r. Stipules imbricate, free. Racemes exceeding or
± leaves, shortly 4-8 flowered, shortly racemose, recurved in fruit with
4-8 erect or ascending flowers 17-22 mm. Calyx tube cylindric, 6-10
mm; teeth 2-3 mm, subappressed-sericeous with mostly white hairs.
Corolla white, drying ochroleucous, narrow with lightly maculate keel.
Ovules ca. 30-35. Legumes ascending-humistrate, sessile, unilocular,
deciduous, tardily dehiscent; body plumply ovoid-acuminate, incurved,
inflated, moderately obcompressed, 15-22 x 11-15 mm; ventral face
shallowly sulcate, with an incurved, deltate, laterally compressed beak
4-6 mm; valves initially thinly fleshy, green or purple-tinged, subcoriaceous or papery at maturity, rugulose-reticulate, villous with
spreading lustrous trichomes that do not obscure surface. Argophylli:
Newberryani.
UT, Utah plateaus, w Wayne and adjacent Piute cos., sw to Sevier
and Iron cos. Sagebrush hillsides. Ca. 2000-2650 m. May-June.
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This species has recently been discerned among material uncertainly assigned either to the closely related A. loanus Barneby or A.
eurekensis Jones. It resembles the former in its subdolabriforrn pubescence and its relatively thin-walled, somewhat inflated pod. But it
differs in its more numerous (those of A. loanus mostly 3-5, not 3-9 as
stated in prior description), narrower leaflets. On the other hand, A.
welshii resembles A. eurekensis in flower but differs in its pubescence
and subsequently in pod texture and shape. The ranges of these three
entities are largely independent of each other.
Astragalus welshii, not included in the key to species (Isely,
1983a), will key to A. loanus

Astragalus wetherillii M.E. Jones
Map 194
A. wetherillii Jones (1893); Phaca wetherillii (Jones) Rydb. (1905).
Strigulose annual or evanescent perennial from a taproot; sterns
basally branched, spreading, 0.5-2.5 drn. Leafstalk 4-9 cm; leaflets 915, obovate, 5-12 (-15) mm, 1.5-2.5 r, glabrate above. Stipules free ,
lowermost arnplexicaul. Racemes included with 4-9 ascending, then
spreading flowers 7-10 mm. Calyx tube carnpanulate, 3-3.5 mm; teeth
ca. 2 mm. Corolla whitish. Ovules ca. 10-13. Legumes spreading or
deflexed, stipitate by gynophore 1-2 mm, unilocular, deciduous,
tardily dehiscent; body inflated but scarcely bladdery, ovoid-lanceoloid
or half-ovoid, nearly straight, or incurved and acurninate, slightly
obcornpressed, 1.5-2 x 0.8-1 cm; valves heavily papery, reticulate,
strigulose; dehiscence not seen, said to be apical, on ground. Injlati:
Sparsijlori.
W CO, Montrose to Garfield cos., and adjacent Grand Co., UT.
Sagebrush and pinyon-juniper slopes, mountain brush, talus under
bluffs; local. Ca. 1450-1750 rn. May-June.
Astragalus wetherillii is reasonably discernible on the basis of its
annual aspect, whitish flowers , broad, inconspicuously strigulose
leaflets and the moderately inflated, but not bladdery, unilocular pods
borne on a short gynophore. It resembles A. sparsijlorus of the Front
Ranges in flower, but that species has scarcely inflated, triquetrous
pods.
Astragalus whitneyi A. Gray ( 1865)
Map 195
Perennial from shallowly subterranean or sometimes superficial,
simple or much-branched caudices with usually numerous, decurnbent
or ascending, strigulose to incurnbent-puberulent sterns to 3 drn.
Leafstalk 2-9 cm; leaflets (9-) 11-19, obovate, elliptic to narrowly
oblong, (2-) 5-15 (-20) mm, 2-9 r, often folded or involute, green or
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cinereous or silvery, strigulose or villosulous on both surfaces or
glabrous above. Lower stipules connate. Racemes subcapitate to
short-racemose, foliage with 3-15 ascending or ultimately declined
flowers 9-16 mm. Calyx tube 3.5-6 mm, villosulous; teeth 1-2 mm.
Corolla ochroleucous to white, or purple and white-tipped, commonly
drying ochroleucous; keel acute or subporrect. Ovules 15-30. Legumes
spreading or pendulous, stipitate or exserted-stipitate 2-9 mm,
unilocular, persistent, dehiscent; body bladdery-inflated, symmetrically
obovoid to ellipsoid, terete, 2-6 x 1-2.5 cm, nearly beakless; valves
papery, often mottled, strigulose, glabrous; dehiscence proximal.

Cusickiani: Cusickiani.
WA to middle CA (-Kern Co.), primarily e side of Cascades and
Sierra Nevada; c and sw ID and n NV. Middle to upper elevations.
Astragalus whitneyi, a widely distributed polyphase species, has
connate stipules, and unilocular, symmetric, bladdery-inflated, sometimes gigantic gas-balloon-shaped, pendulous, stipitate, commonly
beautifully mottled pods.
The several intergradient phases of Astragalus whitneyi are
conventionally called varieties, and their classification has evolved
through Barneby (1950, 1959), Hitchcock (1961 ) and Barneby (1964).

1.

Key to varieties of Astragalus whitneyi
Ovary and young fruit strigulose (mature fruits usually glabrate
except at apex); WA, OR, ID tone CA (Modoc Co.).
2. Of Modoc Co., CA, and s Lake Co., OR; raceme axis commonly
1.5-4 cm in fruit; calyx tube 5-6 mm; merging with both vars.
sonneanus and siskiyouensis.
var. confusus
2. Not of CA or Lake Co., OR; plants diverse with respect to
above characters, those of ne OR to WA usually with raceme
axis 0.5-2 (-2.5) cm in fruit and calyx tube 3.5-5 mm, but
those of Harney Co., OR and ID include forms essentially
identical to var. confusus.

1.

var. sonneanus

Ovary and fruit glabrous; CA (but not Modoc Co.) and NV, slightly
to sw OR.
3. Pubescence villosulous, the foliage cinereous; leaflets
contiguous on a short leafstalk, 2-4 cm; Placer and Nevada
cos. , CA.
var. lenophyllus
3. Pubescence strigulose, the foliage greenish to silvery;
leaflets spaced on mostly longer ( 3-10 cm) leafstalks.
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Of North Coast Ranges, two northern tiers of CA cos. (except
Modoc) and adjacent Jackson Co., OR; flowers ochroleucous;
raceme axis in fruit 3-6 cm; legumes 2.5-6 cm. var. siskiyouensis
Of CA Sierra Nevada from Alpine Co. s to Tulare Co. ( cismontane
to Ventura Co.); scattered stations in NV; flowers pink-purple (ochroleucous, white); raceme axis in fruit 1-4.5 cm; legumes
usually 1.5-3 cm.
var. whitneyi

Map 195
Var. confusus Barneby (1950)
Ranges as given in key. Open areas with sagebrush, upwards to
pine; various soils; locally common. 1350-2600 m. April-June.
I have maintained the listing of the two interlocking varieties,
confusus and sonneanus, but am dubious of the usefulness of this
differentiation. Astragalus whitneyi var. confusus, herein, represents
the vigorous populations of the sagebrush-lake region of Modoc
County, California, and immediately adjacent Lake County, Oregon. It
is perhaps the southwestern aspect of the more variable var.
sonneanus discussed below. Southward var. confusus blends with var.
siskiyouensis. The intermediates, which are mapped separately by
Barneby (1964), are herein assigned to var. siskiyouensis.
Var. lenophyllus (Rydberg) Barneby
Map 195
Phaca lenophylla Rydb. (1929); A. lenophyllus (Rydb.) Tidestr.
(1937); A. whitneyi var. lenophyllus (Rydb.) Barn. (1950).
Range as given in key. Alpine crests of Sierra Nevada. 2700-3050
m. July-Aug.
A distinctive ecotype, probably derived from var. whitneyi.
Var. siskiyouensis (Rydberg) Barneby
Map 195
Phaca siskiyouensis Rydb. (1929); Astragalus siskiyouensis (Rydb.)
Thompson (1936); A. hookerianus var. siskiyouensis (Rydb.)
Peck (1940); A. whitneyi subsp. siskiyouensis (Rydb.) Abrams
(1944); A. whitneyi var. siskiyouensis (Rydb.) Barn. (1950).
Range as given in key. Open areas in pine and fir forests, said to
be especially common on serpentine. 1200-2450 m. June-Aug.
The often enormous, flamboyant pods of Astragalus whitneyi
var. siskiyouensis, to 6 cm, are the largest for the species. Vars.
siskiyouensis and confusus merge clinally in northern California.
Small fruited var. siskiyouensis may resemble var. whitneyi.
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Var. sonneanus (Greene) Jepson
Map 195
Phaca hookeriana T. & G. (1840); Astragalus hookerianus (T. & G.)
Gray (1864) non Dietr. (1850); A. sonneanus Greene (1897); A.
whitneyi var. sonneanus (Greene) Jeps. (1936); A. whitneyi
subsp. hookerianus (T. & G.) Abrams (1944).
S WA, montane and transmontane OR, s ID. Open areas in
coniferous woodland, talus slopes, alpine crests; various soil types;
locally abundant. Ca. 1350-2600 m. June-Aug.
I have referred Idaho, and Harney County, Oregon collections
that Barneby ( 1964) associated with Astragalus whitneyi var.
confusus to var. sonneanus. These, various in vigor, raceme axis
length , and flower size, are geographically associated with var.
sonneanus, and seemingly more frequently resemble that variety as it
is represented further north . But some, especially among Idaho
populations, cannot be distinguished from the var. confusus of Modoc
County, California save by origin.
Flower color in var. sonneanus ranges from pink-purple to white
or ochroleucous; the pods are ca. 2-2.5 (-4) cm.
Var. whitneyi

Map 195
Astragalus whitneyi Gray (1865); A. hookerianus var. whitneyi
(Gray) Jones (1891); Phaca whitneyi (Gray) Heller (1913).
A. whitneyi var. pinosus Elmer (1905); A. hookerianus var. pinosus
(Elmer) Jeps. (1925); Phaca pinosa (Elmer) Rydb. (1929).
Phaca argentata Rydb. (1929).
Range as given in key. Middle elevation sagebrush, pinyon woodland, gravelly slopes, roadsides, upwards to alpine crests; locally
conspicuous. 1750-3450 m. May-Aug. (-Sept.).
Var. whitneyi characteristically differs from other forms of the
species (except var. lenophyllus which has villosulous pubescence) in
its usually red- or pink-purple flowers and glabrous pods of medium
size. But because the morphological characters overlap, some
specimens of vars. whitneyi and siskiyouensis are often most easily
differentiated by origin.
Var. pinosus represents the glabrate cismontane form of the
Transverse Ranges, and Phaca argentea, silvery-pubescent phenotypes
to the north.

Astragalus wingatanus Watson
Map 196
A. wingatanus Wats. (1883) ; Homalobus wingatanus (Wats.) Rydb.
(1904).
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A. dodgi anus Jones (1893); H. dodgianus (Jones) Rydb. (1913); A.
wingatanus var. dodgianus (Jones) Jones (1923).
A. acerbus Sheld. (1894); H. acerbus (Sheld.) Rydb. (1905); A.
tenellus frna. acerbus (Sheld.) Macbr. (1922) .
Shortly or evidently rhizornatous perennial from a usually
subterranean crown with clustered, assurgent to erect, foliose or
sparsely leafy, strigulose sterns 1.5-4 drn. Leafstalk of medial leaves 2- 7
cm; leaflets 7-15, oblong, oblanceolate or linear, 5-15 mm, 3-10 r , flat
to involute, sparsely strigose below, often glabrate above; leaflets of
upper leaves often fewer and much narrower than those of lower
leaves, in extreme forms lacking, the upper leaves then represented
only by filiforrn phyllodes. Lower stipules conspicuously connate.
Racemes strongly pedunculate, commonly flexuous, lax and well
exserted in fruit, with 8-20+ initially ascending, ultimately declined
flowers 5-8 mm. Pedicels in flower 0.5-1.2 mm, in fruit to 3 mm. Calyx
tube carnpanulate, 1.5-2.5 mm, black-, mixed- or white-strigose; teeth
0.4-1.3 mm. Corolla brightly bicolored with purple standard, or pale,
or predominantly white with dull-rnaculate keel; keel incurved 90° or
more. Ovules 5-8. Legumes spreading or deflexed, sessile or substipitate (-stipitate to 1.5 mm), unilocular, persistent, dehiscent; body
elliptic, half-elliptic to short-oblong, flat, 10-15 x 3 (-4) mm; sutures
salient; valves thickly papery, often mottled, faintly or evidently
reticulate, glabrous; dehiscence apical. Scytocarpi: Wingatani.
Primarily w CO and e UT, sporadically in ne AZ and adjacent NM.
Open juniper-pinyon, sagebrush, oak, upwards to pine; hillsides, flats,
talus, river valleys and canyons; ruderal areas, e.g., roadsides with
grass or on bare soil; diverse soil types; relatively frequent and
abundant. 1600-2250 rn. (April-) May-June (-Aug.)
Among species of rhizornatous origin and with connate stipules,
fruit ing Astragalus wingatanus is recognized by its flat , 1-celled
declined pod. In flower , its important characters are the upwardly
reduced leaflets, small flowers , and glabrous ovary with few ovules.
Extremes of leaflet reduction occur in some forms of Astragalus
wingatanus in which the uppermost leaves may be reduced to
filiforrn phyllodes. These are confluent with the "ordinary'' forms
through intermediates. A gathering recently received from T.R. Van
DeVender ("New Mexico: San Juan Co., Chaco Canyon National
Monument; Mocking Bird Canyon"), however, falls outside of the usual
range. The specimen consists of the racemes, which are subtended by
filiforrn phyllodes to 9 cm long; the raceme axes are elongate and
tenuous; the flowers are white, ca. 5 mm; the pods are essentially
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those of A. wingatanus but are smaller, 6-10 mm long, and with fewer
seeds. Further collections are needed to clarify the status of this
plant.
Astragalus wingatanus and A. tenellus (Ervoidei), commonly
confused, may be distinguished as follows:
1. Crown superficial, plant not rhizomatous; stipules usually darkening on drying; inflorescences short and little exserted; upper
leaflets not markedly narrower than lower; pod stipe mostly 1-3
mm; wide ranging but uncommon within range of A. wingatanus.
A. tenellus
1. Crown subterranean, the plant evidently or slightly rhizomatous;
stipules not darkening on drying; inflorescences strongly pedunculate and usually exserted in fruit; upper leaflets usually oblong
to linear, and conspicuously narrower than lower; pod stipe rarely
exceeding 1 mm.
A. wingatanus

Astragalus wittmannii Barne by ( 1979)
Map 190
Caespitose or pulvinate, silvery-strigulose perennial from multicipital, thatched caudices; plant parts diminutive, forming mounds 13 dm diam. Pubescence dolabriform. Initial leaves 7-13 mm with 3-7
subpalmate or contiguous, lanceolate or oblanceolate leaflets 2-4 mm;
subsequent leaves, produced after flowering, 2-5 cm with 5-7 narrowly
elliptic or oblanceolate leaflets 6-12 mm, ca. 5 r, which are crowded
near terminus of leafstalk. Stipules amplexicaul or connate. Flowers
solitary, sessile, emersed in foliage, erect, 14-16 mm. Calyx tube
cylindric, 6-7 mm; teeth 2-3 mm. Corolla narrow, purple; standard not
reflexed. Ovules 7-8. Legumes erect, sessile, unilocular, deciduous,
indehiscent; body subglobose or pyriform, subterete, ca. 3 mm diam.,
subulate-beaked; valves thinly coriaceous, pubescent. Humillimi:

Nothorophaca.
Nw NM, Harding, Mora and Colfax cos. Shaley limestone bluffs in
Canadian River Canyon; knolls, open prairie, roadsides and other
disturbed areas; locally frequent. Ca. 1850 m. April-May.
This is a pulviform species unique in its sessile, solitary flowers
and miniature, globular pods. Seemingly it remained unknown until
recently because of its inconspicuous aspect. In the two years
following notice of its existence, however, it has been collected or seen
in about a dozen localities (Spellenberg, pers. comm., 1981).

Astragalus woodruffii M.E. Jones
Map 196
A. woodruffii Jones (1923); Homalobus woodruffii (Jones) Rydb.
(1929) .

ASTRA GAL US

285

Presumably seleniferous, scantily leafy perennial from a subterranean crown with erect, stiffly clustered, cinereous-strigose to
subpilose sterns to 6 drn. Pubescence basifixed to subdolabriform.
Leaves foliose or uppermost phylloidal, cinereous; leafstalk 2-6 cm;
leaflets 0-7, distant, irregularly sized, linear, (2-) 4-18 mm, 6-15 r ,
confluent with rachis. Stipules dimorphic, free , conspicuous, the
subterranean ones white-membranous, arnplexicaul or essentially
connate, the cauline ones subfoliaceous, 2-6 mm wide and broader
than leaflets. Racemes ± foliage or exserted, initially compact, lax
after anthesis, with numerous ascending flowers 11-18 mm. Pedicels
in flower 1-2.5 mm, in fruit to 5 mm. Calyx tube 4-6.5 mm, ascending,
villous; teeth subulate, 3-6 mm. Corolla pink-purple, white-tipped;
standard oeillate. Ovules 10-12. Legumes erect, sessile, unilocular,
tardily deciduous with pedicels, dehiscent; body oblong, falcately
curved, laterally compressed, 1.5-2 cm x 3.5-5 mm; valves heavily
papery, strigose; dehiscence apical, both sutures. Woodru.ffiani.
UT, Emery, Wayne, and Garfield cos. Sandy deserts, bluffs, dunes,
talus, ridges; locally abundant. 1300-1500 rn. May-June.
Within its region, Astragalus woodru.ffii is distinctive by its large
free stipules, stiff, scantily leafy aspect, abundant pink-purple flowers ,
and ascending, laterally compressed, somewhat curving, unilocular
pods. It differs from members of the Pectinati primarily in its unique
stipules, less persistent pod and deeply subterranean origin.

Astragalus wrightii A. Gray
Map 197
A. wrightii Gray (1850); Hamosa wrightii (Gray) Rydb. (1927).
Loosely villous or substrigose annual with simple or slightly
basally branched, assurgent or erect sterns 0.4-3 drn. Leafstalk 1.5-5
cm; leaflets (7-) 9-11 (-13), elliptic or oblanceolate, acute or obtuse,
0.5-1.5 cm, 2.5-4 r, often folded. Stipules free. Racemes capitate with
stiff, erect peduncles and 3-8 erect, sessile or subsessile flowers 5-6
mm. Pedicels in fruit to 1 mm. Calyx villous, tube 2-2.5 mm; teeth ca.
3-4 mm. Corolla reddish-purple or pale. Ovules ca. 5-10. Legumes
forming a corniculate or stellate cluster, erect or spreading, sessile,
bilocular, persistent, dehiscent; body oblong or oblong-lanceoloid,
plumply cornpressed-triquetrous, cuspidate-beaked, 7-13 x 2.5-3.5 mm;
dorsal face sulcate; valves firmly papery, conspicuously pubes(:'.ent,
black at maturity; dehiscence apical and downward, ventral suture.
Sesamei.
Sc TX. Open hills and outcrops with oak and juniper, roadsides in
limestone soils; infrequent. Ca. 150-300 rn. March-May.
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Astragalus wrightii is distinguished from other annual Texas
Astragalus by its stiffly erect peduncles, strictly capitate, sessile,
evanescent flowers whose petals barely exceed the villous calyx, and
subsequent clusters or erect fruits. Barneby (1964) believed A.
wrightii to be a member of an Old World group otherwise unrepresented in North America.
Astragalus xiphoides (Barneby) Barneby
Map 190
Astragalus convallarius var. xiphoides Barn. ( 194 7); A. xiphoides
(Barn.) Barn. (1956).
Rhizornatous, cinereous, strigulose perennial from a subterranean
crown with decurnbent to ascending, ephedroid or sparsely foliose
sterns 3-5 drn. Leaves reduced to filiforrn , flexuous leafstalks or some
with 2-4 (-6) reduced leaflets; leafstalk 2.5-12 cm; leaflets, when
present, linear-involute, 3-15 mm, distant, confluent with axis. Stipules
free. Racemes lax, included, with elongating axis and (5-) 10-20+,
ultimately declined and remote flowers 8-12 mm. Pedicels in flower
2-4 mm, in fruit 5-8 mm. Calyx tube ca. 4 mm; teeth 1-2 mm. Corolla
ochroleucous, immaculate; petals conspicuously upswept, standard
recurved 90°-130°. Ovules 14-18. Legumes pendulous, sessile, unilocular,
persistent, deciduous, dehiscent; body oblong or lanceolate-oblong,
laterally compressed, 2.5-3.5 (-4) cm x 4-5.5 mm; valves thin-coriaceous
to papery, strigulose; dehiscence apical, elastic. Lonchocarpi: Pseudogenistoidei.
AZ, Navajo Co., near Holbrook. Badlands, valley of Little Colorado,
local and rare. Ca. 1600 rn. May.
This plant, which looks like Astragalus convallarius in flower
and has pods resembling those of A. lancearius, possesses an
anomalous combination of characters of the sections Lonchocarpi
and Genistoidei.
Map 188
Astragalus yoder-williamsii Barne by ( 1980)
Diminutive, caespitose but shortly caulescent, tragacanthoid,
strigulose perennial 5-10 cm from superficial or aerial, suffruticose,
slightly thatched caudices. Leafstalk 2.5-4.5 cm, persistent, pungent;
leaflets 9-17, obovate or elliptic, 5-25 mm, folded , easily deciduous.
Stipules connate. Racemes ± foliage with 2-5 spaced flowers ca. 5-6
mm. Pedicels 1.5-2.5 mm, arcuate. Calyx tube 1.5-2 mm; teeth 0.5-1
mm. Corolla white; keel < other petals, incurved ± 120°. Ovules 7-8.
Legumes pendulous, stipitate 1.3-3 mm, bilocular, deciduous with
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pedicels, dehiscent; body elliptic, triquetrous-cornpressed with subequal faces , 4-7 x 2-2.5 mm; valves papery, strigulose; dehiscence
through ventral, then dorsal suture. Neonix.
NV, ne Humboldt Co. (n Osgood Mts.), and ID, Owyhee Co. , near
Triangle; this latter station probably extinct. "Decomposed granite
gravel flats in sagebrush-rabbitbrush." Ca. 1900 rn. June-July.
Astragalus yoder-williamsii is a distinctive new find (Barneby,
1980) quickly recognizable by its pin-cushion, miniature tragacanthoid
appearance and conspicuously stipular, aerial caudices. Its discovery
precipitated the first emergency ruling under the Endangered Species
Act because the Osgood Mountain population lies within an area of
current mining activities (Endangered Species Bulletin, 1980). The
Idaho population, discovered June, 1977, is believed already to be
extinct.

Astragalus zionis M.E. Jones
Map 192
A. zionis Jones (1895); Xylophacos zionis (Jones) Rydb. (1913).
Subacaulescent to shortly caulescent, cinereous (-green) perennial
of superficial or aerial origin with short, prostrate, villous-tornentose,
basally perennial, thatched sterns 1-7 cm. Leafstalk 3-12 (-15) cm;
leaflets (13-) 15-21, elliptic to obovate, acute, 5-8 (-12) mm, 2-3 r,
loosely strigose or subvillous with straight or curved hairs. Stipules
arnplexicaul-subconnate, commonly overlapping and conspicuous.
Racemes mostly < leaves, urnbellate or short-racernose with (2-) 4-12
ascending or divergent flowers 18-22 mm. Pedicels 1-3 mm. Calyx tube
cylindric, 8-12 mm, black- or mixed-pubescent; teeth (1-) 2-3 mm.
Corolla purple, narrow. Ovules ca. 25-30. Legumes ascendingspreading, hurnistrate, subsessile to substipitate by gynophore, unilocular or subunilocular, deciduous, dehiscent; body ellipsoid to ovoidlanceoloid, straight or apically incurved, obcornpressed, commonly
didyrnous in cross section, tapering to beak, 1.5-2.5 cm x 6-9 mm;
dorsal face depressed or sulcate entire length or only distally; ventral
face sulcate proximally; valves initially fleshy, becoming papery or
coriaceous, brightly mottled, sparsely villosulous to strigose; dehiscence
on raceme or ground, apical, ventral or both sutures. Argophylli:
Argophylli.
S UT and n AZ. Ledges, slopes, talus, washes, dunes, sandy
bottoms in canyons, roadsides; with sagebrush, blackbrush, pinyonjuniper. Ca. 1200-2150 rn. April-June.
Astragalus zionis differs from A. argophyllus in its mottled pods
and connate stipules, the latter feature being anomalous in the
Argophylli.
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BOOK REVIEWS
English, B. C., J . A. Maetzold, B. R. Holding, and E. D. Heady, eds. 1984.
Future Agricultural Technology and Resource Conservation. Iowa
State University Press. Ames , IA .Cloth (ISBN-0-8138-0771-9) $26.65.
This 1984 book constitutes the proceedings of a Washington
symposium held in December 1982, and not presented for this review
until April 1986. Lags of this magnitude are regrettable, but at least
they provide us with a chance to see how well expert prognostications
are t racking.
The symposium was organized to, in the words of Earl Heady,
"look to the future, and with knowledge accumulated relative to
American agriculture over the last two centuries, especially that of
recent decades, to make our best 'educated judgements' about the
future. " More practically, it was to prepare for the then-expected 1985
version of the RCA (Soil and Water Resources Conservation Act of
1977) evaluation process, the first round of which was fresh in the
minds of most participants, since its findings as of then had still not
been released. An evaluation of the Nation's conservation agenda has
not been a high priority of the present Administration, but ensuing
events, particularly the "farm crisis" and the withering of export
demand, have resulted in some of the symposium's prescribed policy
actions-such as marginal land retirement schemes and the protections promised by "Sodbuster" and "Swampbuster"-being moved into
law.
Most symposium participants, assuming continued high demand
for U.S. exports, focused their attention on the effects of this demand
on the Nation's resource base, especially its soils; few papers consider
the implications of a ''world awash in grain." This said, many of the
observations continue to be relevant-and important-irrespective of
commodity production levels. Simply put: Ever-changing technologies
present ever-shifting challenges to our maintaining (or achieving) a
stable and environmentally-sound agricultural system. The Great
Game is not so much to anticipate specific technological advances,
but rather to design a system that can adjust with reasonable
dexterity to inevitable technological and economic perturbations.
The format is the standard presentation-discussion, but the book
also includes some useful working-group summaries. These groups, in
general foreseeing no excess production problems over the next 20
years, obviously erred in the short run , but their discussions touch on
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most of the major issues and provide the reader with a great deal of
background by which to make personal predictions. There is no index,
and only Luther Tweeten's concluding essay attempts to summarize
the collective wisdom of the symposium's participants. Consequently,
a casual reader can only pick up pieces of the discussion at a time.
The symposium followed the traditional conceptual pattern: e.g.,
land use is treated separately from water resource management, pest
management is isolated from crop nutrition, livestock practices are
separated from cropping practices. This is unfortunate. One of the
contributing factors to the present agricultural malaise is the rigid
structure within which agricultural research is conducted. That
rigidity at best, hinders and often precludes imaginative approaches
to society's larger issues. We talk about the agricultural "system," but
we continue to tinker only with individual components.
In his summary, Tweeten observes that "the technical problems of
production and resource care are more tractable than the economic,
social, and political problems." The symposium proceedings reflect
this dichotomy throughout-physical scientists are largely optimistic,
social scientists are more cautious. Enormous gains in productivity,
especially in livestock, are foretold with scarcely a glance at future
market conditions. Only an occasional cautionary note punctuates
the ever-onward-and-upward projections fueled by the export
euphoria of the 1970's. Who knows? They might be right. The 1980's
slump may indeed be the exception, and the previous decade's boom
may prove the rule. But if present conditions portend the norm-and
a great deal of evidence suggests that they do-then the agricultural
research establishment could be left holding the bag. We may find we
have spent too much time preaching higher production, and too little
time teaching lower costs. The system could be even less stable-and
farming even less profitable-than it is today.
The book offers a glimpse into the thinking (circa 1982) of some
of America's preeminent agricultural scientists and policy analysts.
Much of its content remains fresh , and several papers are excellent
introductions to particular fields of study. For these reasons, it is still
worth a look.
Steven J. Taff
Department of Agriculture and Applied Economics
University of Minnesota
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Lee, Harold. 1984. Roswell Garst: A Biography. Iowa St ate University
Press. Ames, IA. Cloth (ISBN-0-8138-0796-4) $12.95.
This biography is very well written in a unique and interesting
style. It is not only the story of an unusual man, but a well-presented
history of agriculture for that period of time. While scholars may
forget Roswell Garst, they may well continue to refer to the history
reported in this book. Harold Lee has done a masterful job of weaving
the two together.
The book concerns itself with an exuberant, vigorous, colorful
showman and salesman. It details small-town, midwest America; the
importance of the local newspaper and the unusual family life of the
Garst family and their associates. The relationship between Henry A.
Wallace and Roswell Garst shows the basic difference between a
scientist and a salesman.
Few people, who are active today, can remember "10 cent per
bushel corn" and the significance of farm demonstrations in selling
and acceptan ce of hybrid seed corn following the depression years.
Garst was a force in the development of the farm p r ograms of t he
1930's and the establishment of the modern seed corn industry, as
well as effective farm management for absentee landlords.
Roswell Garst was a prodigious letter-writer to family, friends ,
customers, suppliers, politicians, and world leaders. Indeed, this
correspondence made this biography possible. His impatience with
agric ult ural t eaching and research, especially at Iowa State College, is
well documented. He searched for a field to find research workers
who worked on his areas of interest. For example, the use of cellulose
from corn cobs, plant residues and forage grasses with urea as a
supplement for cattle feed showed his wide range of interests. Many
of his ideas were ahead of his time, and he didn't have or take the
time for research evidence; he was a salesman.
Garst's personal contacts with, and influence on, communist
country leaders is not commonly known. These activities are effectively
shown, along with the problems he encountered, and how he coped
with them. He not only promoted agricultural change in those
countries, but he worked vigorously to bring about changes in budget
priorities from arms to food production. Among his most memorable
international activities, that received world-wide attention, was the
visit of N. Khrushchev and a few Russian scientists to Garst in Coon
Rapids, Iowa as well as to Iowa State University. Roswell Garst
continued to be peripheral, involved in national and international
politics during the 1960s. He promoted contacts with China and
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Central and South America along agricultural lines, though with less
success than with the communist countries. Despite the loss of his
natural voice to cancer, he continued to make himself heard and felt
in agriculture of the midwest.
This biography effectively captures Roswell Garst as he lived and
worked and the times in which his activities took place. The book
could have been entitled "Agriculture According to Garst," because
this is his story as he saw it and lived it. It is well worth reading.
Kudos to Harold Lee.
Dr. E. R. Duncan
Bella Vista, Arkansas
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