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The writer wiahes to thank Prof. Je Je
‘Ehambar for his %ime, carseful help, and kindly
eriticism during the past semesters while this
thesis was being written. Without his assist~
anee, the study could not heve been accomplishe-
ede
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IHTRODUCTION

A preliminary study of the genus Astragalus

brought some misgivings concerning the advisability
of attempting to work out this difficult North Amer-
ican genus., A full year's work only convinces me
that much yet remains to be done before a satisfactory
class;fication of the speecies in Arizona can be brought
forth, before a suitable and accurate key can be offer-
ed for all species in the state. Such a study would
involve field trips over the entire state, careful des-
criptions written while the material was still in the
fresh state, as well as s careful study of more liter-
ature conecerning the genus. A considerable portion
of the materiasl from the herbarium was fragmentary,
and the literature was inasdequate o an entirely satiéa
factory study. Sueh fresh specimens as were avallabls
were esch examined, deseriptions made, and the data in-
corporated into the thesis. Where herbarium material
was available and in good sondition, description were
written from it.

But in a number of cases, where neither herb-

arium nor fresh material was available it was necessary



to accept the descriptions of other authors together
with my own observations, and to use these in the the-
ais. .

An attempt has been made to formulate & satis-
factory key to the species of the genus, as well as
$0 the varleties. Within the author's studies, at
least, no sstisfactory key to the genus has been de-
veloped. This fact is not without reason, since, ap-
parently, the group of plants is still in flux, and
geems rather sensitive to small environmental changes.
Qften two plants of the same species, one grown in
the shade, and one in the sun, will be of quite dif-
ferent appearance. Then, too, changes in the type
of soil, in slope, altitude, and widely different
locations will produce differences in the sppearance
of two plants of the same specles. It 1ls for this
reason that many inaccuracies appear in the work of
authors; a species already named and published may
receive a new name, even though it already has one,
on the basis of winute differences readily attribut-
able to the factors menitioned aboves Hence the large
number of synonyms which some species have, and also

the number of varieties within some species,

It iz on the basis of pod and flowsr characters



that most of the species are divided, since these are
the most constent characters. Where other distinet
eharagtsrs were available, such as pubescence, leaf
shape, and other factors of a similar nature, these
are mentioned or used both in the description and in
the key.

A study‘of as large a number of species as is
herein described is not e simple task. The magni-
tude of the prabiam, as I have come 1o realizs,
possibly justifies its study for a doctor's disser~
tation. However, an attempt has been made to make
the thesiz as accurate ag is possible with the time
at hand,.

Numerous attempts have been made by various
authors to revise the genus Astragslus, but none has
been entirely successful. These include the revision
of de Candolle, who attempted to arrange the species
of the world under four heads according %o the color
of the flower and presence of *“spines®, Obviously
the attempt failed sinece often a single species will
have flowers varying from ochroleucous to purple in
golor. Torrey and Gray in their Flora of Horth Amer-
ica, and Hooker in his Flora copied the system of de

Candolle with little success. Subsequently Dr. 4sa



Gray compiled a revision using the prineiple of one
and two-celled pods, dividing the genus into Astrg-
galugs proper and Phaga. Each of these were further
divided into subgenera. Only insofar as the making
of two genera was concerned 4id the work of Gray
prove valuabls.

Watson's revision ie perhaps the best up to his
time; he utilized the genera Phaca and Astragelus of

Gray, and corrected a good many of Gray's sIrors.

Rydberg's wsrk with the genus Astragalus has
been accurate so far as his descriptions are concerne
ed, but his attempts to subdivide it into a number of
genera on the basis of supposedly consbtant characters
wag & failure. Often, I heve discovered that the char~
acters given as differentiating two genera are not
constant, and even if constant are not nearly so mark-
ed as those existing belween the species under any one
of hia gemera. 3¢ fer as the genus Astracalus itself
is concerned, 1t is rather well-defined, approachings
in detailed characters only the genus Oxytropis. Most
attempis to subdivide it have been on inconstant char—
acters.

For the reason that Marcus E. Jones was the only

man who acinally examined all the types in this counbry,



and alsc photographed them all, besides making a care-
ful description of each, and since his is the only sys-
Tem which holds up under careful scrutiny and study, I
have followed his revision for the genus, and the key
to the subgenera, which is contained in the thesis, is
modified entirely from his work. His basis for sub-
division follows genetic, morphological, and ecological
relationships, which affer all seem most logical and
consistent and which moreover do not collapse when one
attempts to classify the species. TFor these reasons,
his gubgenera and a modification of some of his spe=-
cies to it my own observations, are used, where no
actual plant materisl wss available.

I would like to take this opportunity to thank
Profe Jo J. Thornber for his valuable assistance and
kind advice at all times, MNr. L. N. Goodding for his
suggestions, Prof. Carl Pistor for data on the poison~
ougs and forage qualities of the genus, Mr. Bu&olph
Gjelsness for bibliographical assistance, and all
other persons who assisted me directly or indirectly
in collecting, finding refercnces, and ell tasks of

A similer nature.
Respectfully submitted,

George Skora



THE GENUS ASTRAGALUS

The genus Agiragalus comprises one of the 550
genera of the Family Leguminosae and contributes
over a thousand of its twelve thousand species.

In this family belong many importent crop and fore
age plants, peas, beans, lentils, alfalfa, sweet
elover, vetch, vetehling, peanut, and lupines
Astragalug runs the gamut of forage value, Ae
nuttallianus proving a very valuable food, and

such species as A. allochrous being poisonous to
the extreme.

The genus itself comprises some eleven hundred
species, world-wide in distribution, but concentrate
ed in northern Asia and in ﬁestern Horth America.
Of the plant, it might be said that it has in gen~
eral a Typical legume flower, although the size,
coloring, and other charscieristics vary quite
widelys. The flowers are bubterfly-shaped, with
& more or less tubular ealyx, five stamens united
helow, the petals five and clawed. The upper
petal is ealled the banmer, has verious shapes

and sizes, but is always notched. The two side



patalsvknown as the wings are narrower than the
banuer, and are generally obliquely set. The
two lower petals are united along their lower
edgas into a canoe-shaped body known as a keels
On the basis of the rather weak evidence that A
in Oxytropis this keel is elongated into a beak,
and in Astragalus 1t is not; these two genera

are separated. However, 1t appears that some

speclies of Astragalus mey have this keol slongated
into a beak-like projection.

The fruits are legumes, formed of %wo valves,
united by edges called sutures; the upper suture
is called the ventral and bears the seeds, the
lower is the dorsal and usually is merely a line.
These pods or legumes vary widely in shape, and
may be inflated, as when the cavity is larger than
the mature seeds, or not inflated. In general,
these legumes may be wholly one~celled, neither
suture intruded into the pod, partially one~celled,
either or both sutures intruded into the pod, or
completely two-oslled, by initrusion of either or
both sutures completely aercss the cavitye

Of the herbage, it can be said that the

plants are generally annuals, blennials, or



woody perennials; the leaves are usually veryingly
?innate.anﬁ alternate. Concerning the pubescence,
it is usually composed of straight, short, and
tapering hairs fized by the bésa, but these may
vary to flat and broad hairs closely appressed,

to delicate, kinked halrs which are matted,

%0 plck-shaped hairs tapering toc each end and
fixzed in the middles The planis almost invariably
have stipules of different sizes and shapese



A KEY.TO THY SUBGENERA OF ASTRACALUS

As Pods wholly ona~é@lled, neither suture intrud-
ed, although they may be grooved,

B, Pods narrow usually, not more than 4 mm. in
crogs-section, not inflated nor fleshy.

0. Pods oblong %o oval, 6bcompressad,
ventrally bisulcate; pods erect, ses-
siles ' . .

ls Qereati
2Cs Pods generally narrow, laterally flat-
tened, not ventrally bisulcate; pods
not erect, stipitate.
2. Homalobi
' 2B. Pods narrow, 2-3 mm. in eross-section;
generally fleshy or rigid, conspicuously
infl&‘b_eﬂ‘ . .

3s Reventi-Arrecti

3Bs - Pods broad, 4-10 mm. in cross-sectilen,
firm but not fleshy, somewhat inflated.

& Fiexuosi

2A. Pods partiélly two=celled by intrusion of
either or both sutures, sometimes almost com
~ Pletely two-cellsd.

Be Dorsal suture & raised line within or a
bit intruded, ventrel seldom produced at
alle.

Ce Walls fleshy or rigid; pods usually
stipitate, ascending %o erect, not
usually inflated.

3 Heventi-Arrecti
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2C. Walls fleshy to cartiliginous; pods
sessile; ascending or reflexed, usu-
ally not inflated.

5o Arzophylli

3Ce Walls membranaceous to thick-goria-
ceous; pods stipitate, reflexed, as-
cending to ersct, inflated.

6. Preousgsii

8Bs Dorsal suture neither raised nor intruded;
' veniral suture intruded somewhat in middle.

3A. Pods wholly or nearly two-cell@d'by intrusion ) [
of sutures. j&ﬂﬁ

B, Pods with ventral suture slightly if a% v
all intruded; dorsal suture intruded to
middle. .

Cs Pods seemingly invertsd by the ventral
suture being the more arched.

8. 3Strigulosi

2C. Pods with ventral subure not the more
arched.

De Tlowers not small; stems erect.
| | e Malaci
2D, TFlowers small; plants 1ow.
| 10. Lotiflori

28B. Pods wholly twa~eélled except at tips,
both sutures intruded.

€+ Pods not small, rerely narrow, not
3~angled, not cross-ribbed.
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Ds Pods fleshy, plum-shaped.

ll.'Sarcocaggi

2D. Pods leathery, narrowly oblong to
oval,

12, lollissimi

2C. Pods small Or narrow, 2 or 3angled 6r
parted, cross-~ribbed, very rarely.

D. Pereunlals; flowers not extremely
small.

B Flowers mediun~sized, plants
of bvemperate zones.

15.. Hamosi
2E. Tlowers smell, tropical plants.
14, Micranthi
2D. Annuals; flowers very small.

15, Legtoegzgi

3Cs Pods small, twin or kiﬁney-shapea in
seetion, always eross-ribbed.
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A KIEY TO THE SPECIES OF ASTRAGALUS

Hbmalobi

As. Pods membranaceous; pedicels straight or nearly
80 a

B. Leaflets truncate, 6~12 in number; pods
smooth; flowers purple or purple-tinged,
1. A Wingatenue

2Be Leaflets various, not truncate, 12 or more
in number usually; pods not smooth; flowers
ochroleucous or purplé.

Cs Leeflets acute to obtuse, 12-38 in
number; pods not upright; pubescence
not plek-ghaped. :

e _A__t § @nﬁllus
2Cs . Leaflets almost acuminate; 18<14 (6)
in number; pods upright; pubescence
pilck-shapeds
3¢ A« campestris
24, Pods more rigild; pedicels various.
B. Pods nearly straighte

Ce Pediocels straight so that pods are not
inverted; banner of flower with éight

prominent white lines; stems many,

4 A+ @Discopus
20, Pedicels twisted so that pods are inverted;

banner lacking elght prominent white linesn;
stems Taw.

S A. Junceus
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8B Pods definitely curved.

Cs Plants not caespitose, not decumbent nor
prostirate.

De Calyx teeth obsolescent; peticles

very thick; plants without snake-
like odor; leaflets 2-4, rigid.

6. A. gpiscopus

2D. Calyx teeth as long as tube; peticles
not thick plants with snake-like
odor; leaflets 2-6, leathery.

7. A Woodruffii

2Ce Plants caespltose, decumbent or prostrate,
D. Plants caulescent.

E. 3tems soft, dense; leaflets about-
linear; pods oblanceolate-falcate,
not hoary, pubescence not attached
near middle.

8. A. gesquiflorus

2B, Stems rigid, not dense; leaflets
linear-subulate; pods ovate,
hoary; pubescence attached near
middle.

9 Ao yiridis
8D, Flants acaulescent or nearly SoO.
E. Leaflets jointad to the rachis.

F. Leaflets linear to linear-
oblonge.

Gs Pods falcate, ventral
suture raised, dorsally
sulcate; leaflets lin-
ear-oblong.

10. A. hunistratus




Inflati

2F.
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2G.

Pods lunate, ventral
suture usually not
raised, not dorsally
sulcate; leaflets
linear.

1l. A. humistratus
var. gonoras

Leaflets elliptical to oval.

Gro

2Ge

Pods ovate, not arcuate;
lesaflets nearly smooth
on upper side, elliptic-
ale

12. A. humistratus
var. hosacklase

Pods oblong, somewhat
arcuate; leaflets near-
1y smooth hoth sides,
elliptical to ovates

vars Eénerrimns

2Es, Leaflets not jointed to the
rachise.

P

2

Pods hoary, ovate, 4 mm. long
or less, calyx teeth black,
one-third as long as the tube,

1.4;. éo humi 1}1 inus

Pods stiff-hoary, half-oval,
S mm. long, ecalyx teeth not
black, as long as the tubes

15. 4. gilensis

As Pods with one exception about completely one-

celled.

B. UCalyx teeth as long as tube or shorter.
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Cs Pods glabrous or nearly s0.
De Fods oval to ovate.

Be btipe minute; flowers white;
calyx tube nigrescent, 2 mm.
long; pods about oval.

16. 4. wardii
2% S8tipe as long as calyx; flow-
ers c¢ream~colored; calyxz tube

and teeth not nigrescent; pods
oval=ovate.

17. A. artipss
2Ds Pods deltolid-scubte to half=oval,
18. 4. palnmeri
8C. JPods puberulent to villous.
D. Pods 515 mme longe
Bs TFlowers purplish to ochroleu-
cous; pods papery but not brans-
lueent, not sulcate ventrally,
faintly sulcate dorsally, minute-
ly pubescent, 5-8 mm. long, leaf-
lets oblongs.
19. A+ thurberi
28, Flowers light purple; pods papery
and translucent, sulcate ventral-
ly, not suleate dorsally, loose-

villous, 15 mm. long, leaflets
linears,

20, _i%._o Qi 5] tus
2. TPods 2=5 cme. longe.

E. Pods 2-3 cme. long, half-oval;
flowers usually purple.

21. A. allochrous



is

2E. Pods 3-5 em. long, lunate;
flowers whitish~ochroleucous.

22, A. gllochrous vare
wootoni

2B, Calyx teeth longer than the tube.

Ce Pods arcuate to nearly straight, short-
shaggy, ventral suture raised and thiek,
oblong=ovate to half-oval; leaflets 8-
12,

23, 4. sabulonum
2C. Pods various, villous, ventral suture
neither raised nor thickened, ovate-
acuminate; leaflets 20-30; possibly
no plants in Arizona.
24, A. hormii

24, PFods slightly two=celled by intrusion of the
dorsal suture.

Be Pods oblong-acuminate, -24 cm. long; flow=
ers cream-colored, faintly purple-veined;
calyx nigrescent; leaflets 12-24.

25. A. beckwithii

24, Pods completely 2-celled {(except in A. lenti-
ginosus var. mokiakensis.)

Bes Flowers capitate; perennials.
Ce Pods membranaceous, usually translucent.

De Stems prostrate, often elongate;
pods long-acuminate, ovate to linear.

20, ‘l_i._o lent_j;gino 3%

8D, Stems ascending, sometimes erecct;
pods globose, flab-tipped.

27, Ao lentiginosus var.
maedougall
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20« Pods ovardboard-like, not translucent.

28. 4. lentiginosus

£B, Flowers in racemes, generally; biemnnials
or winter annualse

Cs Pods lanceolate-asuminabte, 1little or
not infleted, in long racemes.

- 29 4. lentiginosus
var. mokiekensis

2Ce Pods ovate~-inflated, in short{ racemes.

Ds Calyx teeth haelf as long to as
long as the tube.

S0

2D Calyx testh less than halfl as
long as the tube.

BEe Calyx tube not reddish-suf-
fused; pods glabrous; flow-
ers whitish; pods menbrancuse

Sl

2B. Calyx tube reddish-suffused;
pods glebrate; flowers laven-
der; pods papery-chartaceous.

52+ A. lentiginosus
var. fremontil

Reventi-irrecti

A, Stipe shorter than the ecalyx; flowers white %o
oghroleucous; lealflets 18-30.

3%. A. arrectus
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24. OStipe longer than the calyx; flowers ochro-
leucous to purple; leaflets about 20.

34. A. eremiticus
Lotiflori

A. Pods 1-2 cm. lnn@, puberulent; calyz nigres-
cent; teeth one~fourth to one-half as long as
the tube' leaflets 10=14; plant appressed=
hairy,.

35. A._scoumbens

Strigulosi

A+ Pods narrow, lineary lé&i‘lets mostly linear
or at least narrows.
36 A 'msbzi
24. Pods oblong to oval; leaflets various,
B. Flowers not more than 4 mm. long; leaflets

about 10, folded, appearing filirorm, 1-2
cm. lOong.

37, A. brandegei

2B TFlowers 5-7 mm. long; leaflets 12-20, not
folded, oval, 5~10 mm. longe

38. A. gobrensis

A. Pods oblong-oval to ovale; calyx-tube inserted
at right angles to the pedicel, the teeth
rudimentary; tube 5=7 mm. long; flowers bright
purple.

39« A. fomelicus
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Pods oblong~oval to globose; calyx tube not
inserted at right angles to the pedicel, teeth
not rudimentary:; tube 2 mm. long; flowers
sream=colored, sometimes purple at the base.

40. L. gileranus

Argophylli

4. Leaflets generally 3-10.

Be Loaflets 3=4; peticles sometimes longer
than the rachis but often sessile; calyx
teeth hall as long as tubs.

41,
2B

Leaflets about 10; petioles usually twice
as long as the rachis; ealyx iteeth more
than half as long as the tubo.

42+ A» nowberryl
var. watsonlanus

2As Lesflebs 10-40,

Bs Petiols twice the length of the rachis.

C. Leaflets 10«40 (8); calyx teeth as

long or shorter then the tube, which
is reddish-suffused.

N\ 43« A. desperalbus

Petioles a= long as or shorter than the
rachis, seldom longer.

Co

2B

Calyx ‘tube 1 cme. long; pods villous
or puberulent; plants not stout.

Da Pods not inflated, puberulent.

44. A. shortiamis

" E. Pods about 1.5 em. longe.
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Fe Petiols hall as long as
the rachis; leafleisz 5-12
e LlONEZa

43, A« argophyllus

2Fes Peticles often as long as
the rachls; leaflets never
@ than 7 mm. long, usiu~-

ally lesse

46. A, WB%
q VAT qas’i:&naaqmis

2B, Pods 2.5 cme. long.
47

20, Calyx tube 6=~7 mm. long; pods gensreal-
1y glabrous; plants stout peremmials.

48, é_e I'@Imllws

As Leaflets glaucous; pods l.5~2 cme longe

Be Pods oval to narrowly oblong, consplcuous-
1y inflated; l.5=2 cm. longe

49, &c El‘&uﬂsii i

2B. Pods oval, plum-like, a bil? inflated; 1.5
e 1lOTSe

50. 4Ae pabbtersoni
VT praelongus

B4, Leaflets not glaucous; pods 2-2.5 om. long.

Bs Pods sessile, thin and soft, with pseudo-
stipe; leaflets 10-16; plants with no odor.

51. 4. limatus *

* Poes net appear in descriptions.
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2Bs Pods not sessile, coriaceous, with a stout
gtipe; leaflets 20-24; plants with muske
like odore

Ae Pods curved to one-third ecirele, tip stoutly
mucronate; leaflets smooth above, hoary beloW.

53. A. ensiformis

24, Polds curved often to a complete eircle, long
© aduminpate; leaflets appressed-villous both
faces.

64. 4. laynese

Aes Pods le5 em. long, oval=ovate, ventrally sul-
cate, stralght, obcompressed; calyx tube ob~
long, 5 mm. long, testh half as long as the
tube.

55. 4. plattensis

Ao calyx'pink in coleor; pods oblong-oval to ovate;
leaflets vellow-halry; flowers in loose spikess

B, Pods 1.5 om. long, chestmut-sheped, as wide
a8 longe
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2B+« Pods 1-3.5 em. long, falcate, longer than
widea

D8, ;&a bi 310‘.?11
var. thompsonag
R4, Calyx not pink; pods cylindrical=linear to

oblong; leaflets silvery-silky to ysliowishe
hai TYe 4

B. Yods 2 ome. long, teeth halfl as long as
the ecalyx tube or less; leaflets 20-30.

G. Calyx tube 7 mms long, obliquely
attached; leaflets silvery-silky.

59 A. intermedius

EA N Gélyx tube 5 rm. long, not obliquely
attached; leaflets yellow-hairy,

60s 4 moliissimmg

2B. Tods 7=15 mm. long, teeth more than half
as long as the tube; leaflets about 40.

ry

61s 4. humboldti

Qereati

Ae. Pubescence versatilely attached.

Be Peduncles of flowers 1l cm. long or none;
leaflets linear-oblong to oblongs

62. A. sophoroides

2B, Feduncles of flowers 7-9 em. long; lesaf-
lets linears

63, A. confertiflorus

24. Pubescence not versatilely attached.
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B« Pods oblong-oval; calyx teeth conspicuously
shorter than the tube, which is 3 1mm. long:;
leaflets 10; stems densely tufted; leaflets
2e5 oM. longs

64. 4. moencoppensis
8B, Pods oblong; calyx teéeth as long as the

tube; calyx tube 4 mm. long; leallets 12=-16;
Stems almost none; leaflets 1 om. long.

65. 4. troglodytes

Hamosi

As Pods slightly arcuate to definitely curved, 8-
40 mmn. long.

Bs Pods 7-25 mm. long, oblong to linesar;
leaflets 28-6; stipules not brown; flowers
white %o red-purple.

66+ 4. calycosus

2B. Pods 20-40 mm. long, linear; leaflets 8-
14; stipules brown; Tlowers dirty-white
edged wi‘;h Purple.

.~ 67. A. grizonicus

24», Pods straight, 1 ocm. longe.

68, A Gﬂ%x@fﬁnﬁ Véale

A. Pods pubsescent except when old; calyx tube 1-2
mme. long, teeth unequal, as long as tube; leafl-
lets strigose both faces.

B. Stems and other herbage glabrate to strige
OES

69. A. putiallienus
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£2B. B8tems and other herbage long-villouse

70. A. nuttallisnus
var. irichocarpus
B4 Pods smooth or nearly soj calyx tube 3-4 mm.

long, teeth unequal, but about half as long
as tube; leaflets strigillose beneath only. .

7l. A. nothoxys

A« Leaflets 8-18; calyx tube 2 mm. long, turbine
ate. e -

T2 éo hi Q_g_:gglus

28A« lLeaflets 12~20; calyx tube 1 mm. long, narrow
ly canmpanmalate. ‘

73+ A« yaccarum

A. 7Pods oval to delioid-ovate, 3=4 mm. long;
flowers purple; calyx shaggy, white in ecolor;
internodes very long; plant light tan in color.

T4 _‘%;_o di gpermpus
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‘Homalob
l. Astrageslus wingatensis Wats. Proc. aAm. Acad. 18:192,
1883,
Plants white~hoary throughout with c¢losely ap-
pressed, flat, rather sparse hairs; stems wide-gpread,
rather few in number; leaves rather few, not sessile,
the plents two feet high from a woody root; leaflets

6~13, narrowly elliptical to linear, truncate; glab~
rate; calyx sbout £ mm. long, the teeth about 1 mm.

long, the pedicels straightj corolla purplish, 6
mme long, the flowers ococurring in & rather open

raceme; pods straight, membranaceous, flat, aassile;
apex rather acute, about 1.5 cm. long, glabrate %o
black-hairy, occasionslly smooth or mottled.: Blooms
in May. Deseription from Jones, since no material
was available.

2. Astragalus tenellus Fursh. Fl. Am. Septs 224??;5314

Plants perennial, about glabrous, the stems
several, branched, and 2 or more dm. high; stipules
dark; leaflets acute to obtuse, 12-38 in number,
not truncate, linear to narrcwly oblong, 7-12 mnm.
long; flowers in racemes, few, ochroleucous and
purple~tipped, the peduncles not exceeding the

leaves} calyx tube campanulate, about 2 mm. long,
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the lower teeth longer,'but not longer‘than the
tube; poda rlatténed, somebimes compressed,
strgight, margined with the narrow, nerve-like
sutﬁres, reflexed, about 1 ﬁm. long, and Tew
seeded. Pubescence throughcﬁt notvpiek~shapadn

Desoription from fresh material cathered
near Yuma. |

Astragalus Jjunceus (Mutt.) Gray Proc. am. Acade. 63
830, 1864.

Plants grayish, minutely strigose; stems most-

1y degumbent, rather long, often two feet high or
leas; leaves with short, flattened petioles, the
leaflets 2-10, filiform, the terminal leaflets

also usually filiform; corolla yellow-orange; cal-

yx short-campanulate, 4+5 mms long, teeth less
than 1 mm. long; pods narrowly linear-acuminate,
straight to rather faloate, about 1.5 om. long
{sometimes 3-5 cm. long), inverted on a slender,
twisted pedicel; stems characteristically rfew.
Desoription from dried material gathered

near Willecox, Arizonsg.

4v. Astragalus campestris (Nutt.) CGray Proec. Am. Acad.

6:289, 1864,
‘Plants with stems prostrate on the ground, the
aérown of the woody root bearing them; leaves short,
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but with elongated peduncles and the flowers in
capitate racemes; lesflets narrowly linear; B.cuUMm-
inate, minute, grayish-strigillose; calyx tube
campanulete, the teeth slender and slightly shorte
er than the tube; pubescence picok-shaped, attached
near but not at the end; stems generally diffuss,
8lightly flexuose, slender, sometimes two Teet
long; leaflets vary widely but are génerally 18-
14 (6); pods mostly straight, l.2~3 em. long,
linear to broadly so, rigid, mostly reflexed.
Desoription mpdified from Jones; no matérial
avallable.
Astregalus eplscopus Wabs. Proc Am. Aced. 10525;23
Plants perennial with woody roots and réther
rigid, flexuose, much branched stems and rether
eonspleuous ochroleucous or purple flowers; patiolea
about as thick as the stems; leaflets 2-4 (9), 1-2
cme long, rather ashy puberulent, the terminal one
often lacking; stipules hyaline, small; peduncles
with rather open, racemose inflorescence; calyx
campanulate, sitrigose, 3 mm. long, with very short
triangular-subulate teeth; banner marked with eight
prominent white lines; ?odg halffellipﬁieal to ob- |
long, l.5-3 ocm. long, 6 mm. wide, glabrous, shining,
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- Tlnte

Desorliption modirtied from Jones and other

sources asdnoe no plant mateorisl was obtainnbles
Bo :

|, Jones Heve Hs We 3D Astrags
76, 1283

Plants with strong susko-like odor; whole
plant lﬁazh&ryg the ctems soarse and deeply sul-
gate, often 1 oms thick, oreet, 1«8 Teet high,

from thiok, fleshy, erect root; lesves often &-7
othe long, small and inconspicoucus, with 8.0 Cilie
form, leathery, channeled leaflets which are 1-8
éme long and not Jjointed to the raehis) stipules
large; lesthery, rigid, scute; calyx cempanulate,
S sme long, the teeth lax, subulate, end as long
gz the tubsi flowers pink-purple, very conspiouous,
in dense splkes; rods broadly linear, aboul 2 ome
long and 4 mme high, flat, ashy, certilasinous,

‘erect, appressed, sesslile, srcuate, sutures pro-

minent, and squally arched, the ventral one oone
COTds |

Deseription modified from Jones, who liste
this as & mﬂw»&ﬁﬁﬁiﬁﬁa

deidls (Mutte) Shelds Bulls Gools &
tet. Hint Hinne 9:118; 109%4.

Type with rigld stems, saulessent bub rether
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prostrate, spreading, rather densely branched,
with short, siiky vubescence which is character-
ietically attached near the middle; leaves rigid,
neerly sessile, the leaflets stiff, spiny, channel-
€4, linear-subulate, 5=7 in-number; 5~10 mme long;
flowers only 1=-3, sessile in leaf axils, generally
1ivid and purple-tipped; calyx campanulét@, tube
2 mms long, attached obliquely, teeth subulate and
as long as the tube; pods ovate, short-acuminate,
with a somswhat villous pubescence covering them,
incurved, generally with one seed, and about 4 rm.
longe.

From herbarium material collected by: G Te
Vorhies, Navajo Reservation, 7/12; J. J. Thornber,
Grand Cenyon, 8/12/16.

Astragelus humistratug Gray Pl. Wr. 2:43, 18353,

Plants acauleacent perennials with nearly
free stipules and perfect {lowers in racemes;
stems matted=branched close to the woody root
and stragsling over the ground, about 2 feet long;

leaves with leaflets glabrous below, glabraie a-

‘bove, 13-17 in number, jointed to the rachis, ashy-

pubescent, about 1 em. long, acute, linear-oblong;

calyx campanulate, the subulate teeth about as long

as the tube; flowers dull purple to dirty-white;
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paduncles longer than the leoves; pods in short
racemes, aboub oblong, tapering to both endsg,
atipltate, rathor Cfelcute and rigid~membrangs
ceous, l-cellad, obeordiate in sectlon, faleale
in outline, the lower suture sulcate, the vens
tral raised, and the seeds numsrous, smoobh and
rather shiny to villouws-pubesoeent; leaves, ab
least the upper ones, slmost wlithout petloles.
Dascription from fresh maberiel sathered
sast of Tugson. Herbarium material collected

by Le Ne Uvoding, sisbes, 7/31/12.

| hwbtrasslus humds e vars gonorae {(Gray) Jones

Conte 10188, 1902,

vetioles pressnit, oven above; leallets line
iike, 1 om. or more long, jointed te the rachisy
agute, rather densely villous-hairy; peduncles
not longer than the leaves; pode cresgant-shoped,
1 eme long or less, inourved, obeomproessed below,
not dorsally sulcate; ?1anté shortor, the stems
porsistonts

Ipawn mostly fron Jones and herbarium natere
i8l colleooted by: J. We Toumay, Grend DANTON,
9/10/%83 Ae Conrad, Flagstaff, 7/15; e 3. Jonss,
Tiagatalf, 8/1/84; %, Irish, Magstarr, 8/9/103
Je J» Thormher, Orand Canyon, 8/12/16; Allce Haste

wood, Crand Canyon, 9/81/13.
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Astragalug humistratua var. tenserrimis Jones Cont.
7:649, 1895,

Stems many, slender, lying flat on the ground:
i@arlets 8-12, Jointed to the rachis, ovate to
rounded, puberulent both sides; flawars’flew, in
loose-spicate racemes, rather dirty-white in color;
calyx teeth filiform, longer than the tube, pods
oblong, often arcuate, &s in the variety above.

Description drawn from Jones; no material

available.

Astragelus humistratus var. hossciise (Creens)
Jdones Cont. 10:58, 1908.

Plants puberulent; leaves glabrous above,
rather hoary below; leaflets elliptieal, about 1
cme long; leaves sessile and short; pods ovate-
aoute; 6 mm. long, inflated but not conspicuously
80, arsuate; kidney-shaped in cross~szection, the
dorsal suture ralsed; flowers in short recemes;
otherwise similar to type.

‘Deseription taken mostly from Jones; no
plant material obtainable.

Watss Proce. fme. Acad. 10

Astragaluys sesquiflorus
' 346, 1875,

Plants perennials growing in tufts, villous-
halry with the exception of the pods; stems only

a few inehes long, soft, dense, the stipules long-
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aouminate and often surpassing the internodes in
length; leaves shorter than the filiform, rigid
peduncles, the leaflets 5-11, 11nearuelliptie&l
to lanceolate, rather strigillose, 5-8 mm. long;
flowers 1=2 to a raceme, calyx tube £.5 mm. or
lass long, oconio-campanulate, the teeth 3 mm.

long and subulate; pods oblanceolate~falcate and
rather broad, strigillose, mottled, somewhat curv-

8d, l-celled, membranacecus, seeds many. Plant

~ has rether striking purple flowers.

Description from herbarium material collected
by: Ce Te Vorhies, Navaejo Roservation, 8/16.

humillimus CGray Brandeg. Rep. San Juan
' 234, 1876,

alus
Plants growing in dense tufts with innumerable
small, practically acaulescent stems, the crdwn
very woody; leaves about 1 em. long, the slender
petiole aboubt half as long as the entirelleaf;
leaflets 6-10, not jointed to the rachis, folded,

rather thick, silvery-pubescent, 2 mm. long; pe-

“dunel@s a little longer than the leaves; flowers

racemose, 1-3 in number, 5 mm. long, light-purple,
on slender pedicels; calyx obceconie, a little/mare
than 2 mm, 1cng; the teeth triangular, black, and
equal to about one-third the whole; pods hoary,

ovate, 4 mm. or less long, l-seeded, not sulcate.
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Plants separated from A. viridls on the basils
that the le&f@ats are not'jointeﬁ to the rachis.
| Daseription from Jones; no material at hand.
1l. Astragelus gilensie Grvene Torre Bulle 8:97, 1B81.
Plants with leaves tcn&inr to spread out on
the ground and with many short stems from the
crown of a rather woody root, éné congpicuocus
stipules which overiay the short stems to some
extent; leaves 5~8 ome. long; i@éflets about 16,
acute, 5-7 mm. long, thavhairs throughout the
plent attached somewhat near the middle; flowers
iﬁ’fac@mes, blue=purple, about 7 s long; calyx
tube 3 mm. long, Qam@anulat@, the teeth subulate
and nearly as long as the tube; pods about 5 rme
long, half-oval, dorsal suture straight, the ventral
arched, thickened, not inflated, aplculate, rigzid
and stiff-hoary with appressed balrs.

Deseription taken mostly Trom Jones; no plant

- mﬁ%arial availables

urav Praee Am. Acad. 13:3568,
1878,

Plants annual, diffusely branched from &
rather woody base, half a foot to about two feet
high, and ashy-pubescent throughout; leaves 5-9
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CRe ;eng,‘with petioles about 3 cme. long or less;
leaflets 8~17, elliptical to narrowly obovate, 8-
14 mm, long; flowers in racemes with 2-10 flowers
each; calyx tube gbout 5-6 mm. long, the subuléte
iabes éqﬁalling or longer tﬁan the tube; corolla
pearly-white, 5-8 mme long: pod ovold, reflexed,

1-145 em. long, aboul 8 mm. %ide, sessile, short~

villous, l-celled, ventral suture reised. whole

» plant short to long hairy. Blooms in April.

Deseription drawn mostly from Jones; no
herbarium material.
Astragalus thurberi Gray Pl. Thurber. 312, 1855.

Plants biénmial arlparennial, minutely
pubaseent throughout, with appressed-villous

haire; steme numerous, spreading, rather rigid,
about 2.5 dm. long, very leafy; branched appress-

ed bélomg leavee very many, somewhat appressed,

with petioles one~half or mors the whole: leaflots
9=15, 5 or more mm. long, almosi 113&&?, obtuse,
retuse; flowers many, purplish %o ochrolsucous, 7
mme long or less; calyx tube c&m@anul&ﬁe,vteeth
subulete, 2 mm. long, and abeﬁt~as long as'tha tube;
pods pubsrulent, S mm. long, membranacecus 0 paper-

¥, rounded at the base, divaricate, Jointed to a
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boss~1like stipe. Blooms in April.

Description made from herbarium material _
collected by the following: He Brown; Yuma, 5/05;
De Griffiths; J« Wo Toumey, San Ftanoiaco Mts.
9/8/94; J. J. Thornber, Rosemont, 6/3/15, Pantana;
5/7/02, Ft. Lowell, 4/30/05; J. C. Reed, Cochiae;
4/16/164
Astragalus hornii Crey Proc. Am. Acad. 7:398, 1868,

Plants widely branched, rather filiform~stem-
med anpuals, the stems mostly prostrate; leaves
wide-spread,; about 1 dm. long; leaflsts linear %o
oblong-ovate, long~petiolulate, about smooth, 2
cms long or less, obtuse, 80«30 in number; most
of the internodes shorter than the leaves; calyx
campanulate, 2 mm. long, ocoasionally 3 mm,; teeth
triangular, aslmost as long as the tube; flowers
in racemes, about white, 5«12 mm. long; pods ovate§
acuminate, 1l«5«2 cm. long, 1 om. wide, about round,
inflated; papafﬁg gpargely villous~pubescent when
young; many in raceme. FPlants blooming in March
or April.
| Description drawn mostly from Jones gince

mnly fragmentary material was availables
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galus wardil Gray Proe. Am. Acad, 133 55,
' 1876

Plants with ascending stems about one foot

high, the stems numerous and usually unbranched;
leavas sometinmes & Toot long Or WOTe, the upper
about sessile; leaflets 16-20, almost linear,
obtuse or retuse, long-petiolulate, 1-1.5 ome
long, thin, glabrous; flowers white, often purple~
tipped; calyx tube cempanulate, 2 e long, lower
side straight, the upper side arcuate, with scat~
tered black hairs, teeth linear to izriamgular, as
long as ﬁ;ﬁha tabe; pods about a*ml., deltoid-acute
at the ends, glabrate to glabrous, often mottled,
sessile, with a false stipe. Plants blooming

in e

Desceription "ﬁfa% moatly from Jones, since

o h@:‘hﬁ;&*mﬁ z&ﬂtﬁrﬁ.&l was avallablee

15,

Jichus {éray Pls Fendl. &'?, 1849,

Plants with green, ﬁhy‘llaéiav'-like atens, 1@&?@5,
and peduncles; lower leaves swall, with 6 oval leaf-
lets © mm. long; upper leaves larger with linesar
i‘aaf},ﬁfka 3»5;@;9&. long; flowers dirty-purple or lavw
mﬁ@r? short, 1 Sl long; oalyx tube abaut‘ campan~
ulate, 2 mm. long, 'ﬁ@é*ﬁh filiform-subulate, ‘a 1it-
tle smr‘%w than the tube; pods oval, acule, 2-3.5

~ om. long, slmost as Wwide, with stipe about 2 mm.
long, sometimes pendent, seeds few or solitarys
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plants\ganerally have zig-zeg atems which are
slender, weak, and about one foot long; usually

plant has rootstocks.

Astragglus artipes Gray Proc. Am. Acad. 13:3%0,
: 1878,

Plents mostly glabrous throughout, the stems

growing from the crown of a woody root; stems in

-rather dense tufts, flexuose, about one foot long,

. 8lender; leaves mostly about one dme long, pet-

loles shorter than the rachis; leaflets 11~17,

narrowly oblong to oval; about 8 mm. long; flowers
few, in rather erowded racemes, peduncles shorter
than the leaves, the corollas aboutvereamecolored;
calyx campamulate, teeth subulate, as long as the
tube which is 4 mm. long; pods almost ovate, much

inflated, mostly papery but sometimes leathery,

- purple-mottled, narrowing at the attached end to

a slender stipe which is jointed and 4-8 mm. 1éng.
Blooms rather early in the spring. _.

Deseription from material collected by: M. E
Jones, Hackberry, 5/26/84.

Aﬁtrﬂ & % Lgﬁ blﬁﬁkwthii Ts &s Ge Pace Rail. RQPQ 3
B - 120, 1854.

Plants with rather densely tufted stems grow
ing from a woody root, the stems 4-28 inches high,

asoending to almost decumbent, branched below;
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leaves with peticles never as long as the rachis,
rachis and peduncles deeply striate; leafleis |
12-24, broadly oval %o elliptieal, short pstiolul~
ate, obtuse, emarginate, varying quite widely in
length; calyx campanulate, 4~7 mm. long, bla#kw
hairy, teeth deltoid, and usually sbout as long as
the tube; pods mostly oblong, acuminate, 2.5-4 cm.
leng, venirally biénléate, usually sparsely blaék«
hairy, stipe about & mm. long; flowers ordinarily
ochroleucous, in short racemes. Blooming in April.

Description drawn mostly from Jones, who 4id
muech work with the species.

Astragalus lenbtiginosus Dougl. in Hook. Fl. Bor.
Ame 1:151, 1834.

Plants with stems brenching from the base,
sﬁams‘ana leaves strigillose to glabrate; peren-
nial, the flowers occurring in head-like racemes;
leaflets 11-21, narrowly oblong to ovats or ob-
ovate, 4-9 mm. long, the pubescence sirigillose,
the peduncles shorter than the leaves; Tlowers
white or purplish, shout 7-9 mm. 1mng; calyx
tube 2-3 mm. long, the teeth subulete, one-half |
to nearly as long as the tube; pods lomg-aaumigp

ate, ovate, flattened, nembranaceous, reflexed,
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shiny, sulcate along both sutures, 2-celled except
at the apex, sometimes purplish-mottled. Stems
often elongate,

Deseription from fresh material gathered at
Port Grant. Herbarium material eollected byt Je Jo
Thornber, Thateher, 4/14/05; J. J. Thormber, Univer-
sity Parm, 3/13/18; J. J. Thornber, Bowie, 4/4/15.
lentiginosus var. diphvsus

ﬁﬂn t ®

Astragalug (Gray) Jones

73, 1895.

Stems in tufts from the crown of a rather
fleshy root, somewhat spreading, 1~2 feet high,
puberulent; leaves never sessile; leaflets 16~21,
rath@r thick, obovate, %o oblong or narrowly so,
1~-2 come. long, often a bit retuse; peduncles as
long as the leaves, the flowers in capitate re-
cemes, the corollas blue to almost white; calyx
cuneate~-cylindric, testh shorter than the tubej
pods membranaceous, much inflated, papery sometimes,
ovate-acuminate, 2-2.05 cm. long,  .incurved, some-
what shiny.

‘Pescription mostly from Jones since only frag-
mentary herbarium material was available.

Astrasalus lentiginosus var.pmacdougali (Shelds.)
' Jones Cont. 7:8673, 1855

Stems almost ereet, a foot long, branched be=-
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’low; leaves 5-7 mm. long; leaflets about 20, 1 ome
long, glabrous, oval %o elliptical; pods in dense
heads, short pointed, globose, about 1 cm. long,
on short, stout pedicels which are as long as the
leaves.

Description drawn mostly from herbarium matere
ial collected by: J. J. Thormber, Holbrook, 6/16/17;
J. J. Thormber, Chino Valley, 8/20/16; D. T. MacDoug-
al, Flagstaff, 6/18/08; A. C. Shinn, Chin Lee,
8/30/15; C. B. Carter, near Thoenix, 2/20/27.
Astragalus lentiginosus var.mokiskensls Gray Procs

Am. Acad. 13:367, 1878.

Plants with erect, thick, slightly flexuose
stemns from a fleshy root; leaves with petioles bee-
low, about sessile above; laaflets 11-15, obovate,
emarginate, about 1 cm. long, puberulent to glabrous;
flowers in spikes, pink~purple to blue in color;
éalyx tube campanulate, often reddish, 3 mm. léng,
upper teeth itriangular, much shgrter than the tube,
the lower filiform %o subulata,.about twice as
léng as the upper ones; pods about 2 @ﬁg long, ob=
lang; terete, slightly curved, cariaaeoﬁs, varying

somewhat in shape.
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Description from material collected by Mre

Riorden, north of Tuecson, 6/17.

Astragalus lentiginosus vars coulteri {Benth.)
Jones Cont. 8:4, 1898,

Plants annuals or biennials, the stems several
from a rather woody base, divaricately branched,
the entire plant silky-villous; leaflets 2 Clle
long, 11-15 in number, obtuse or notched, oblong
to broadly obevate; flowers in racemes, rather
loosely 10-20 flowered; calyx with subulate
teeth one-half to as long as the tubse; corolla
purple, about 1.5 cm. long or‘less; pods rigid,‘
ovate-inflated, often mottled, grooved dorsally,
2=ecelled except at the tip.

Description modified from Jones: no material
available.

Astragalus lentliginosus var. yuccanus Jones Conte
' : : 8:3, 1898,

Plants with hoary, ascending to erect stems,
two feet high, biennials blooming as winter annuals;
ﬁuberﬁl@nt throughout; lea#es_almmst sessile; leaf-
lets sbout oval, l.5 am,‘lang, 20-24 in mumber;
flowers in spikea, erect, whitish; calyx cylindri-
a&l; with vety ghort teeth; pods glsbrous, membran-

ous, ovate, short-pointed, thin and transluecent,
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about 2 om. 1ong; mueh inflated, in long, erect
peduncles, completely two=-celled, dldymous.
'Deseription from material gathoered by:
J» Jo Thornber, Rillito, 4/30/05; M. E. Jones;
Yucea, 5/13/84; J. J. Thornber, Oracle, 5/3/05.,
Astragalus lentiginosus var. fremontii Te & G
Wats. Bot. Xing; 66, 1871.
Ylants with stems very many frpm erown of a
woody taproot, long-villous throughout; leaflets
ovate=lanceolate to narrowly ovate; villous below,
obtuse, 1l2-22 mm. long, short-peticlulate, 13-23
in number; flowers in rather short racenes; calyx
eylindrical, narrow, 9 rime long, the narrow, sub-
ulate teeth about 1.5 mm. long, the tube violet-=
red suffused, and with minute bract about 1 mm.
long; tube and braect black<hsiry; corolla laven-
der, the wings and keel violet; pods 15-20 mm.
long, curved, tapering to a point, translucent,
oval-ovate, tip falcate, sessile, papery-charta-
segus, glabrate, sometimes very finely purple-
flecked; plant examined was diseased; peduncles
shorter than the leaves. .
| Deseription written frdm frésh material

from the U, 8. FPorest Service at Winslow.
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palans Jones Zoe 4:37, 1893.
Plants differing from 4. lentiginosus in that

the pods are coriaceous and not translucent, and
occur in spikes rather than in heads; pods linear
rather then ovate, 3-4 cm. long; leaflets glabrous,
about 32, oval, retuse.

Description modified from Jones, who lists
this as a varisty, although I would be inclined
to include it as a speecies, since it has such mark-

ed differences.

Astragalus

palmeri Gray FProc. Am. Acad. 7:398,
. ) 1368

- Plants with stems 2~4 dm. high, rigid, and
somewhat grooved in the drigd material; specimens
exanined grayish~strigase; leaves subsessile %o
petioled; leaflets 10-28, linear-oblong to ellip-
tical, 2 om. long or less, obiusze an@ markedly
petiolulate; calyxz tube short-campanulate, less
than 2 mme. long, thé deltoid teeéh about as long;
peﬁunales‘langar than the leaves; flowers racemﬁse,
purplish% pods triangular-acuminate, glabrate,
some also ovate or nearly soe. Blooming in April.
Studied from poor material gathered near Fi.

Grant and from descripltions of Jones and Graye
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366, 1878,

Plants generally annuals, with rather coarsce,
rigid stems which are about 2 feet high, caegplt-
ose, olten angular, violet-red suffused, strigose;
leaves generally greenish, about sessile, 3=9 cm.
long; leaflets‘8~20, generally villous beneath and
glabrous above, l-l.5 cm. long; flowers in racemes;
calyx nigrescent, often ashy, about 3 mm. long,
the teeth lanceolate-subulate and as long or slighte
ly shorter than the tube; corolla purplish general-
ly; peduncles stout, angular, longer than the leaves,
bearing the few flowers above; pods sessile, papery,
not sulcate; minutely reticulate, 2-3 cm. long, 1
om« wide and high, generally minutely strigose,
half-oval, apiculate; amcute, with a tiny stipe, both
sutures about alike. Blooming in Marche.

Deseription drawn from fresh material collected

at Ft. Grant.

Astragelus allochrous var. wootoni (Sheld.) Skora

Included as a variety since the plant resem-
bles very clesely 4. gllochrous in herbage and
growth charscteristics, the only marked differen-
ces being that the pods are more membransaceous,

translucent, up to about 4.5 cm. long, lunate in
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outline, and the flowers are yellow-white rather
than purple. Plants blouming Merch to May.
Studied from fresh material *atherad at Ft,
Grant. Harbarium materlal was collected by: De
Griffiths, ¥. French Gilman' Je J. hornbar, Tue~
son, 3/7/02 and 4/17/03, aafferﬁ, 4/5/15, Bowie
4/15/05, Rillito, 4/30/13, Santa Ritas, 4/17/03,
Ft. Lowell, 5/2/03, Bowie, 4/4/15, Tueson, 4/22/06,
Hogales, 4/1/30; J. R. Sandige, Bowie, 4/5/15:
J» Hs Barber, Paso Robles, 4/21/01.

Preussii

23« Astregalus preussil (Benth.) Gray Proo. Am. Acad.

6:222, 1864.

Plants perennial froﬁﬂsemi~woedy root, with
ascending stems fathar fev, 1-3 feet high, pubser-
ulent to strigese throughouts leaves 2 dm. long
6§'less; leaflets 10-20, obcordats, oblong, some=
times ovate, 1-3 om. long; flowers Tew in racemes,
about 2 cme lonu, calyx strigose, black-heiry, 7-9
Bifile long; the teeth about deltoid and less than half
as léng as the tube; corolla reddish-purple, often
delicately nerved; pods oblong, about 1.5«2.5 Clle

long, thick, puberulent to somewhat strigose, net-
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 ted~nerved, l»cella&, with stipe about as long as

the ecalyx,
Desceription written from fresh material.
Agtragalus pattersoni Gray in Brandeg. Repe S. We
Colo. 285 s L8786,
Plants perenniai, with stout, erect, glabrous

stems from a rather woody base, often 3 feet long,

~decumbent in some plants; leaves as much as 2 Adme

long, about sessile, leaflets 11~24, oblong, S0mE~
times linear—lgnceblate, B‘Gm. long, rather thiak?
glabrous above, strigose beneath; flowers sessils,
in many-flowered racemes; salyx cgmpanulate, about
5 mme. long, thin, the upper éide arched and the
10w&r.straight, teeth suﬁulatewfiliform;‘about
half as long as the tube; pods ablong«ovaté, some~
what coriaceous, infléﬁa&,'wiﬁh partial partition
formed by intrusion of the ventral sutures, and with
rather short stipe.

Description is drawn from fresh material gather-
aﬁ near Tuosom; from Jones, and from dried material
in herbarium collected by: J. W. Toumey, Camp Verds,

8/3/91.
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Astragalus pattersoni var. preaelongus Jones Conte
10:65, 1902.

Plants wlth no great number of distinet herbe
age ocharacteristics since they intergrade quite
Treely; peduncles much shorter than the leaves;
leaflets powdery-glaucous, 1-2 cm. long, oval to
ovate in ghape; flowers stubby; calyx teeth delti~-
oid, about one-half the length of the tube; pods
oval, somewhat plum-like, 2 cm. or less long.

Description drawn partially from Jones and from
dried material in herbarium collected by : Js Js
Tm@MmHﬂWmemﬂ%a%M,WWw,

Revantivﬁrrecti

25. Astragalus arrgctus Gray Proc. Am. Acad, 8:2?9,
1870

Plants quite varieble, with stems usually
about a foot high, slender, from rather woody
roots; leaves 2 dme. long or less, the upper a-
bout sessile; lsaflets 1£8-30, linear %o ovate,
the upper generally greener and more ovate; flow-
ers white to ochroleucous, about 1.5 cme. long;
calyx éampanulate; black=hairy especially on the
t@eth; teeth about deltoid and about halfl as
long as the tube; pods about linear, flattish,



£ cme long and very narrow, glabrous, the ventral
suture thick and raised, the dorsal sulcate; stipe
about as long as the calyx, not curved; plants with
minute bracts; peduncles very’long and about as
thick as the sbtems.
Description modified from Jones since no mater-
isl was available.
26. Astragalus eremiticus Shelds Minn. Bot; Stud. 9:20,
1894,
Plaents growing from a rather woody caudex,
branching into rather flexuose, slender, foot=1long
stems; leaves about 1.5 dm. long; leaflets about
20, nerrowly elliptical, merkedly glaucous, petiol-
ulate, about l.5=2 cm. long, obtuse, lax; calyx
eylindrical~campanulate, black-hairy, the teeth
trisngular, half as long as the tube; flowers race=-
nose, white to purple; pods l.D Cms long or longer,
parrowly oval to oblong, eardboard-like in conslist-
eney, almost globose, on a gradually narrowing
stipe about 1.2 om. long; dorsal suture sulcate as
Deseription written from material sent in by

the U, S, Porest Serviee at Holbrooke.
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87. Astrapgalus accumbens sheld. Minn. Bot. Stude 9:20,

' 1894,

Plants with many short, stiff stems from an
erect taproot, peremnials, a number of the plants
growing together in a sort of mat: leaves 5-7 cm.
long, petioles-gvsr'nalf the phole, slender; leaf-
lets about 8=-16, rather ;eath@ry, sessile, 7 mm.
long, about half as wide, and hence obovats, ob~-
tuse; plants generally ashy with approssed hairs;
flowers short, white, and purple-tipped, in capi-
tate racemes, the individual flowers sessile;
calyx long-eylindrical, about 3 mm. long, ﬁigr‘es«
cent, teeth deltoid, less than half as long as the
tube generally; peduncles much longer than the
leaves; pods 1-2 cm. long, oblong-elliptical to
oval, wrinkled? minately pubescent, the dorsal
suture suleate, rounded at both ends; blooming
in April.

Description drawn from herbarium mabterial '
collected by: Coodding, Alpine, 7/31/12; Wooton,
Showlow, 9/13/13.
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alus rusbyl Greene Bull. Cal. Acade 1:8, 1884,

Stems branched, plants perennial, 3-6 dm. high;
almost glabroug, the stipules free and distinet;
leaflets 17-37, oblong to oval, about 1 om. lang;
obtuse to truncate, strigillose below, glabrous
above; flowers in slongate racemes, with long pe-
duneles; ealyx teeth triangular, less than one-
half the nigrescent fuba, which is 2 mm. long;
corolla ysllowing o: with purple banner, 7-8 mme .
long; pods straight, narrow, linear, 2 ocm. long,.
giabrous, with a wide partial partition from the
ventral suture.

Description written from herbarium material
eollected by: J. %W Toumey, San Francisco Hts.,
9/10/%; De T. Machougal, Flagstaff, 7/5/98.

Astragalus brandegei Porter Fl. Co. 24, 1874.

Plants with stems divaricate-ascending, many,
matted, flexuose, very slenéar; leaves 6 om. 1@3@,
often pendulous; leaflets 7-12, linear, folded,
abtuse; about 10 mm. long or longer, glabrate
above and strigillose below; flowers in short ra-
Gﬂﬁﬁé; with about 37 flowers to a raceme; ocalyx

villous~-hairy, ftube about 2 mm. longz, the subulate
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teath almost as long, turbinate; corollas white %o
ochroleuecous, often purple=tipped; legumes papery-
membranacecus, often appressed-villous, about 1 om.
long, incruved; plants with rootstocks; pods gener-
ally linear-oblong in shape, but are often broader;
dorsal suture often inﬁrudad, although not alwayse

Description written from fresh material gather-

ed near Safford.

‘Astragalus cobrensis Gray Pl. Wr. 2:43, 1853.

Plants with the stems up to a foot long, sub-
erect, zig-zag, With the internodss shorter than
the combined rechis and petiole of the leaves;
lsaves about 9 cm. long, often less; leaflets 12~
22, about 9 mm. long, obovate, o oval_or narrow-
er, retuse;'gl&brate; flowers in short, dense
spikes, fruits in & mOTE OPen racems; calyx bell=
shaped, black~hairy, 2 mm. or less long, teeth

arched, subulate, as long as the tube; peduncles
almost as long as the leaves; pods about linear

4o oblong, about l.5 om. long, stiffupapﬁry, about
sessile, obcompressed, dorsally suleate, the ventral
suture thickened, raised, and intruded sllightly

into the interior of the pod, ZEntire plani puberu-
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lent: Blooms in sum

Ners

Rather poor fresh material examined, col-
lected at the Mt. Lemmon control at an altitude
of about 7000 feet. Description written partly

from Jonese.

Flexuosi
3l. Astragalus femelicus Sheld. Mimn. Bot. Stud. 9:
" 158, 1895
‘Plants ereoct persmnials, about £ feet high,
rather flexuose, slender stems growing from root-
8taeks;v3tama generally somewhat appressed-pubes~
cent throughout; leeves shorter tham the stout
peauﬁblas; leaflets linear %o oblong, 15 mm. long,
about 18«17 in number; flowers inelined %@ be pur-
ple, on long-peduncles racemes; calyx tube inserté
e¢d obliquely or at right angles to the pedicel,
about & mm. long, obliquely or at right angles
also with respect to the minute, deltoid teeth;
pods oblong to oval, inflated, inclined to be
eariaaﬂo&s; about 2 ome. long, short-villous through-
mnt; straight, acute, with a short stipe or none.
Blooms in late spring.
Deseription written from dried material uollaeté
ad near Flagsteff; herbarium material includes the
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following: J. W. Toumey, Flagsbaff, 9/5/94;
De¢ Ts MamoDougal, Hormon Lake, 6/9/98; L. M¥. Good=-
ding, White MHountains, 7/23/12.

52« Astregalus sileranus Jones Cont. 2:242, 1891,
Plants with flexuose stemé, internodes 6 cme
long, several from a stéut and woody root, usually
prostrate; antire herbage‘silk~~pubesoant with
villous hairs; leaves about 1 dm. long, about ses-
sile; leaflets 14-20, 1-2 cm. long, oval to oblong,
obtuse to retuse, truncate at the base, long petiol-
ulate, rather thick; flowers generally ochroleucous
or cream~colored, with the tips‘purple; calyx cam-
penulate, tube about 2 mm. long, the teeth about
as long as the tube, the whole calyxz inclined to
be rather membrenaceous; peduncles longer then the
leaves; pods papery to coriacecus, globose to ob-
long, straight, 2 om. or less long, with flat, up-
turned apex, inflated, mottled.’ _
Deseription mostly written from Jones, since
only his publication on the specles and very frag-
mﬁﬁtﬁry material from the Grahem Founteins were

available.



s Hatts. In Te & Ge Plo Ne 4o
1:331, 1833v

Plants practically ﬁaaulasaﬁﬁt; the very
short stems forming a dense, @rownﬁlik@ mﬁ%;}gen~f
erally silky-villous throughout; laavés'samatimss
2 dme long, usuelly less; la&flets»le~5ﬁ, 245 ome

 long or less, oval, with 1ﬁﬁg,§ati@luia; pedun~
élagyéhertar than the 1@3&@&5 the flowers bright
-viﬁleé?\éaﬁspisueua, in eapit&%& racemen; caiyx
éommsaiy about 1 oms« 1@&@, black and white halry,
narrowly aﬁnyanﬁlaﬁé‘%ﬁfeylinﬁrieal, the %feath
ﬁiwayﬁ shorder then the %ub@; petiocles half the
rachis in length; pods ovate to lanceolate, late
erally flattened, leathery, with the ﬁéxgal suture
somewhat intruded, ribbed, almost falcete, somewhat
villous-pubescent.

Description written from herbarium material

gollected near Safford.

in Te &« Go Fle Ne Ao
1:331, 1838,

Plants with slaaéax, prestrata, waaﬁy atems,
short iﬁﬁﬁ?ﬁ%ﬁ@%; oosurring in tuf$s; leaves about
1 dm. long, slender, naéf@w, the petiole about
helf the leaf rachisg la&fla%g 1ﬁ~1&, lanﬁﬁelata,
a@&ﬁarﬁr sometimes @bﬂvate, 12 mme. leng or leas,

silﬁmﬁ?hﬁaﬁﬂsﬁﬁn$} peduncles never longer than
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the leaves; [lowers pink-vurple, capitate at the
ends of the slender peduncles; calyx membrana-
ceous, 1 cm. long, narrow, teeth less thankone-
half length of the btube; calyz teeth generally
unequal; pods always villous, varying widely
but generally round to ovlong-~ovate, le5 Che long,
arcuateltoward the apex, jointed to the calyx with
a minute stipe, cavity coarse hairy. Blooming
from May to Septembere.

Description written from several sources since
no materiel was available.

Astragalus argophyllius var. gsstanaeformig Jones
Conts 10:62, 1902.

Stems short, in dense mats, the stipules in-
bricated; leaves with petiocles as long as the ra-
¢his; leaflets 8~16, ovate to elliptical, acute
to rounded, 1 om. long or less, grayish short-
villous; peduncles shorter than the leaves; flow-
ers lavender, the tips purple; pods leathery, in-
flated, ovate-triquetrous, half=oval, 1.5 cm.
long, grayish=villous, ventral sulturs thickened,
ending in the short, trianmgular beak; dorsal suture
convex and raised, but not intruded.

Deseription from herbarium material collected

bv: De To Machougal, tormon Lake, 5/7/98.
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Astragalus
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argophyllus var. I 8 Jones Lont
5 237 f%jﬁ {as =p.) .

Stems much branched, in tufts, ascending, pe~
duncles longer then the lbaVQs, internodes longer
than the stipules, but usually not more than 6
inches long; leaflets 10-30, ovdl, acute; thiak;
about 6 mm. long, sllky~ecanescent, appressed-hairy;
leaves about 7 cm. long; pods inflated, less than
S CRme long, chartaaequs—coriaceaus, lanceolate to
obloggbovmte, sometimes arcuate, grayishepubes-
cent, with a thick, short stipe.

Description modified from Jones; no material

availables

Astregalus desperatus Jones Cont. 2:243, 1891,

Plants almost asaulescent, such stems as
exist having congested internodes, stems rigid,

woody, usually prosirate, numerous in tufis from

- the root; leaves -3 om. long or less, petloles

slender and about twice the rachis; leaflets 8-14,
oval %o obovate, obtuse, not over 1 em. long, a
bit thick, folded, canescent on both sides; stip-
uleg large, hyaline, acute, consplcuous; flowers
white t@ eream~golored, pink-purple ribbaﬁ;Acalyx

tubular, 7 mm. long or less, sides straight, red-
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dish, teeth as long as the tube or shorter, never
longer, the tube crinkly white-hairy; pods quite
variable, ovate Vo linaar—oblong, smooth when 0ld,
shagey when young, 1-3 cm. long, the cross sectlon
varying greatly in outline, sessile, leathery to
papery, ventral suture raised and fthick but the
dorsal thickened only Witﬁin and ralsed as a mere
line without. |
Description mﬁéifieé from Jones since no herb-

arium material was available.

Astragalus remuleus Jones Cont. 7:658, 1895

Plante rather stout perennials with prostrate

stems about 6 ilnches long or longer, glabrate to

puberulent throughout; leaves less than 1 dm. long,
flaxuose; thé petioles shorter than the rachis;
leaflets inelined to be leathery,~9=36 in number,
petiolulate, 5350 mn. iang, glabrous above, short-
villous below and on the mergins; peduncles 10-20.
flowered, %the flowers spreading, purple; calyx tube
obliguely oylindrical, 6-7 mm. long, teeth trian-
guler, usually about half as long as the tube or
less; pods oval-ovabe, about 3 cm. long, sessile,
usually glabrous and fleshy, obcompressed but net

sulcate, l-celled, apex upeurved, deltold-acute
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in eross section; fruiting peduncles scmewhat de-
cumbent. Leaflets generally oval in outline. Jonss
describes a variety as ogourring in Arizona, but
it is apparently & hybrid with A. layneae.
Described from herbvarium material collected
by D. Ts MaeDougall, Flagstaff, 6/2/98,
%7. Askrecgslus newberryl Gray Proc. Am. Acad. 12:55,
. ' 1876
Plants pgrennial hérbs with very short stems
forming small, dense tufts, growing from the erowns
of thé straight roots; leaves with stipules about
'fr@a, short, many, petioles sometimes longer than
the rachis of the leaf, but sometimes sessile;
leaflets 354, obovate; 1 em. or less, or somebtimes
slightly more in l@ngﬁh, daﬁsely fine—villous, api-~
culate; flowers in 2-6 flowered récemﬁs; calyx
tube about 1 cm. long, with the subulete teeth
sbout half as long as the tube; corolla sbout 3 cm.
long, livid, purple-tinged; pods sessile, inflated,
ovate~oblong, villous, the;tip laterally compressed.
Deseription from Coulter and Nelsen and from
herbarium maiterial collected by: M. E. Jones,

Peach Springs, 5/84.
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Agtragalus newberryi var. watsonienus (Kuntze)
Jones Gonks. 10:68, 1902,

Plents with crowns oblong, 3«7 cm. long,

varying widely depending on whether or not the
plant grows in the shade or sun; leaves about 1=

le8 dms long, a@bout the same lengih as the pe-
duncles; petioles twlce as long as the rachis of
the leaves, leaflets about 10; flowers deep blue,
canspicuous, about 3 cm. long; celyx soft, black
end white hairy, the teeth subulate and(@aneral-
1y more than 5 and less than 8 mme long, longer
than the %ube; peds 1 cme. long, more or less
ovate, ventrally shallow-suloate, a Dbit inflated,
with long, villous hairs, crisped. Grows on the
Mogollon Plateau at an slevation of about 6000
feat, and blooms in May or earlier at lower al-
titudes. '

Description modified from Jones.
Malael

38. Astragalus engiformls Jones Jont.7:658, 1895.
Planté with few prostraté@ slenger, sometimes
ascending stems about 1 dm. long; leaves about 1.5

dms long, few in number; lealflets 12-16, oval %o
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narrowly oblong, about 1.5 em. long; obtuse; gla=
brous on the upper surface, villbug on the lower,
as are the stems; stipules largs and wide, flowers
on short pedicels; flOW@rB purple, sessile; calyx
nigrescent, 455 mn. long, the trianguler teeth
about half as long as the tubé; pods about 8 mme
long, obcompressed when dry, sulcate ventrally
but not dorsally, rafl@xéd, appearing veteh~1like
when dry, somewhat falcate, obtuse at both ends,
dorsal suture intruded.almost to the ventral.
Deseription modified from Jones, wh; is the
only person I have found Wﬁo describes this spe-
cles.
Astregalus laynese Greene Bull. G&l‘légiéiagé.
Plants with very short %o foat-long, flex-
uose stems, internodes usually less than 2 cm.
long, several from the slender rootstocks; leaves
prostrate, shori-petiolate; lsaflets 12-18, oval,
1 em. long, long-petlolulate, often long, tangled,
silvery-hairy; flowsrs white, tips purple, in ra-
cemes whish are many-i{lowered, sbtubby; ealyx about
campamilate, black and white hairy, with very

short, delioid, black teeth; pods often arched
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to a complete circle, short»stipitate; Z=5 ome
long, long-~acuminate, somewhat fleshy, walls thick,
dorsal suture intruded about halfeway from the base
to the middle, then l-celled %o the tip.
Desoription from Jones; no herbarium material

availilable,

Moliissimi

40,

Astragalus bigelovii Gray Pl. Wr. 2:42, 1853.
Plants with rather rigld stems, ascending
from prostrate base, plant throughout silky-
tangled-pubesgent; leaves up to £ dm. long, pe-
tioles as long és thé le&fy rachis; leaflets
rounded to oval, 15-30, yellow-halry; coralla‘
violet, the Tlowers occurrinz in dense spikes,
on long peduncles; calyx a bit inflated and pink,
ghaggy~villous, slightly ourved, tube 7 mm. long,
teeth fillform to subulate and about half as ;ong
as the tube; pods smooth, leathery, dehiscent, ob=
long to ovate, glightly arched, 1 om. long or
l@ngar; Fods vary graaﬁly iﬁ the species; both
sutures sulcate, the legume obcompressed. Bloom-
ing PFPebruary to April; ig complete fruit often
by the end of March.,
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Deseription written from fresh material
gathered in the Santa Ritas ot about 4000 Toot.
Herbarium material collected by: J. J¢ Thorne
ber, Hescal, 5/26/06 and Hmpire Ranch, 9/1/05;
le H. Goodding, Bisbee, 4/09; L. C. %#hitehead,
northern Arizonaj; J. C. Reed, Cochisse, 4/6/16;
L. T. KacDougal, Flagstaff, 6/18/98.

Astragalus bigelovil var. matthewsil Wats. Proc.
Ame Acad. 18:192, 1885, {as ape.)

Plents in general like the type species ex-
cept that Tlowers are in loose spikes; pods about
1.5 om. long, markedly inflated, chestnut-shaped,
ébout as wide as long. ‘

Deseription from Jones, since no material was

availabls.

123, 1898,
véﬁaulasaant, Tew thick crowns from a semi-
woody ruét, a beautiful plant with very showy
purple flowers; leaves long, attgnuateétipped,.%he
leaflets very many on the rachis, often as meny as
fifty, the pubescence whiite~woolly, and the leavas

moss-green; flowers in loose spikes, about 2.5 ome
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long or less; ocalyx tube 1 cm. long or slightly
less, the teeth usually less than one-third as
long, nigrescent; flower stelks usually longer
than the leaves; pods about oblong to almost ovate,
1~3.5 cm. long, markédly falcote, appressed silky-
hairy ﬁhroughout, two-celled to within about 5 mm.
of the tip, both sutures sulcate. This 1s one of
the most beaubtiful plants of the entire genus and
at the same time probadly one of the most poisonous
of all loés plants, according to catilemen.
Descoription written from pressed material from
thélﬁﬁibab region of northern Arizona.
Astragalus intermedius (Jones) Palmer in Jones,
Cont. 8:6, 18%4.
Plants very similar to A. amphioxys, but
differ in that the pubescence is fixed by the base,
(villous), rather than atbtached at or near the mid-
dle; typieal §er@nnials With_very'short~stems,{usu*
ally less than one foot lbng, growing in tufts, and
covered with imbricated gﬁipmles which may bs |
4 cme long; leaves 5-8 cme long, silvery-canescent,
petioi@a about half asvlong as the rachis; leaflets
20-35, usually oval, 3-8 mm. long, gensrally ob-
tuse or rounded; calyx tube c¢ylindrical, short-vil-
lous, the tselh about half ez long as the tube;
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flowers loosely spicate, confined to the uppear
third of tha peduncle; pods generally oblong;
about 2 ome long, about straight; the tip del»‘
told~flattened; pubescence on the pods generally
short=-villous.
Description modified from Jones; no naterial
available,
42. Astregalus humboldtii CGray Proc. Am. Acad. 6:195,
' 1864,
FPlants acaulescent or with short, prostrate
stems; l@éves usually longer than the peduncle, the
petioles shorter than the leaf rachis; leaves with
leaflets 40 br more, ovate, acute, 8 mm. long or
less, with rather dense yellow pubescence; Tlowers
violet to white, usually in dense spikes, rather
consplicuous; calyx tube 5 mm. long or slightly
less, with short, appressed pubescence, the teeth
more than the tube rarely, usually more than half
the tube, subulate; pods narrowly cblong to oblong,
1.5 em., long or less, falcate, with markedly ribbed
valves; when mature, pods are pubserulent, iwo-cell-
@d from about half way down to the base. From ap-
pearances this might easily be a variety of bigelow-
14, |

Description modified from Jones.
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4. Astragalus mollissimus Torr, 4nn. Lye. Ne Y, 2:
178, 1828,

Plants wlth rigid steﬁs, which ascend from
a progtrate base, internodes short and the erowns
tending tc be fleshy or woody; leaves with petioles
about half as long as the entire leaf, or about
as long as the rachis; leaflets 15-30, oblong=
ovate, velvety-villous with éemaﬁhat yvellowish hairs;
Tlowers gensrally in rather dense spikas; bright
purple, eonépiauoua, about £ em. long, the pedun-
cles generally as long as the leaves; calyx tube
aboul 6 mme. long, tubular,Ara%her long silky-vil-
lous, the teeth subulate aﬁd usually less than
half as long as the tube or Jjust about hall as
long; pods smooth, corisceous, narrowly oblong
to ablung, 1aﬁ@§ally flattened; both sutures sul-
cate, when mature aoméwhat arcuate. This is one
or‘the most poisonous of all the locos.

Deseription from fresh material collecled
nesr Ft. Grant., Herbarium material eollected by:

J. R. sandige, Bowle, 474715,

Astragaius plattensis Rutt. in Te &e Go Flo No Ae
’ ' - 1:138, 1838,

. Flanks perennial, casespitose, with rather
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slender, mostly prostrate stems about a foot long;
leaves with short petiole; leaflets 16-28, cuneate
to oblong or ellipticel, about 5=15 mm. long, acute;-
rounded, or toothed at the apex; flowers racemose,
dense; calyx tube narrowly cylindrical, about 5
mm. long, black-hairy, the teeth deltcid and about
half as long as the tube; pods rather fleshy or
spongy, 2-celled, by intrusion of the dorsal suture,
straight, usually 1.5 cm. long, usually ovate, the
surface minutely rugulose, obcompressed.
Desceription from Rydberg and herbarium meter-

ial collected by: J. J. Thornber, Willeoxz,.

Qeoreati

45

Agtragalus sephoroides Jones Zoe 2:12, 189l.

Plants with rather slender stems, 1-3 dnm.
long, internodes several and 36 cm. ;ong, dense~
1y pubescent; leaves about 8 ome long, petioles
generally shorter thean the rachis; leaflets 8-16,
iinaar to oblong, rounded at‘gpex, cunsate at bass,
1~3 om. long; flowers less thap 1 em. long, white
%0 Pﬂrpléwkinge&; ecalyx shaggy-hairy; pods arched,
5-9 mm. long, obcompressed, chartaceous, not sul-
cate on dorsal suture, seeds large.

‘Bﬁﬁﬂrigti@n from Jones; no material availabls.
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46, Astragelus confertiflorus Gray Proc. 4m. Acad.
13:368, 1891.

Plants diffusely branched, prostrate to
decumbent; leafletg 4~12, oblong or lanceolate
or linear, acutish, puberulent above, villous
below; flowers white to yellowish, the peduncles
longer than the leaves; flowers in elongate
spikes; calyx about eylindrical, 5 mme. long;
the subulate teath about as long as the tube;
pods short, about 7 mm. long, oceasionally 12
mm. long, obcompressed, ovate to about oblong,
elways pubescent, dbut this varying, almost straight,
“with a very short stipe, desply intruded dorsally,
the sutures almost meeting within. This is exacht-
1y A. flaviflorus (O K.} Sheld.

Descripbion drawn mosily from Coultser and

moencoppensis Jones Zoe 2:12, 1891.

47. Astregalus
?1ants densely caaspitase, from the straight
teproot; leaves long, often & &mQ, with green
@etiales about as long as the raehisvor 1@55;’
leaflets puberulent, about filiform or linear,
long and narrow, 2.5 em. or longer, acube, about
10 in number, the upper ones on the rachis obsol=

escent; flowers purple-tipped, 7-9 mm. long;
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ealyx about 4 nmm. long, ‘tomentose, the teeth barely
as long as the %tube, subulate; peduncles Juncusg-like,
tapering, with the flowers loosely racemose on the
uppsr half; pods about 6 mm. long, linear in eross
section, neither suture prominent, long-villous,
about oval to oblong, a bit sulcate dorsally and
ventrally; plants blooming in spring, about Marche
Description from material collected by: M. E.

Jones, Moencoppa, Arizona, 6/11/90.

48. Astrasalus troglodytes Vats. Proc. Am. Acad. 20;

362, 1885.

Plants with ereot leaves about 1 dm. long,
but practically acaulescent; pe@iole longer than
the leaf rachis; leaflets 12-18, obovate to nar-
rﬂwiy so, obtuse, usually about 1 om. long, often
retuse, appressedrvilloas; flowers in dense spikes;
ealyx 4 mm. long, teeth half as long as the tube,
the flowsrs about twiee as long as the calyx and
tube; pods loosely villous, & mm. long, obeompress-
ed;'snturas prominent and apiculate, inflated,
not suleate.

Deseripition modified from Jones; no material

availabls,
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49, Astragalus arizonicus Gray I'roc. Am. Acad. 7:398,

Plants amnuals, usually with the stems pro-
cumbent to prostrate, always flexiose, villous-
pubescent, 25-35 am. tall; leaves alternate, the
petioles always shorter than the leafy rachis,
sometimes the upper ssssile, densely villous-pub-
escent on petiole, rachis, and both sides of the
leaflets; legfl&ts G=19, linear-aeute tb narrowly
ovate-obtuse, 310 mm. long, le5~4 mm. broad;
Tlowers numerous in short racemes, barely 1 Cme
long; pods l.8-3.5 om. long, somewhat inflated,
linear, btapering somewhat to eaeh end, without
a sbipe, sliightly curved, retlculate beneath the
denss, appreased-villous hairs, pods sharply con-
tx&at&ﬁ inte & beak aboud 4 mm. long; pods complete-
ly two~celled by membranas‘@xtending from the
dorsal subure; nelther suture in the least suleate
in the specimens examined; pods coriaceous; corol-
laz purple to dirtybwﬁitg; calyx tube white and
black hairy, campsnulate, 56 mm. long or lsss, ihe

teeth subulate and generally mueh shorter than the

tube; small, leafy bracts at the base of each Ilow-



50.

70

ar ebout 1.5 mm. long and nigrescent-hairy.
Deseription drawn from fresh material gathereﬁ

in Tanque Verds region. Herbarium materisl inoludeé

that collected by: Je¢ J. Thornber, Santa Ritas,

5/5/05; J. J. Thornber, Arivaca, 3/27/15; J. J.

Thornber, Mescal, 5/5/35; J. J. Thornber; Total

Wreck Smelter, 5/8/02; J. J« Thornmber, Fmpire

Ranch, 5/7/02; H. ¥. Spruance, Oracle, 4/5/12;

He Co Kendall, Tombstone, 4/6/35; V. M. Spalding,

Sierritas, 3/80/06; W. G. Noyes, 3/26. |

Astragalus calycosus Torr. Bot. Fing. 66:t.10,

1871,
Plants about acaulescent, silvery-hairy,
with very short, branched caudex snd dlvaricate
leaves and peduncles; leaves with long petioles,
at least twice as long as the rachis; leaflets 3-12,
oblong or ovate, 310 mm. long, white-~hairy on

both sides, aeutish; peduncles longer than the

leaves; calyx camnanulate, the tube longer than

the deltold teeth, 3=4 mm. long; corolla white or

}gurple, eleft, the flowers in few=flowered capilt-

ate racemes; pods mostly straight but oceasionally
arcuate, sessile, villous, slightly sulcate dorsal-

1y, the ventral subure a bit intruded, completely
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2-celled, 1~-2.5 cm. long; plants varying quite
widely.

Examined from fresh material gathered in the
southern foothills of the White Mountains.
Astragalus calycosus var. gcaposus (Gray) Jones

Gonte. 4:36, 1893,

Plants'ganerally larger, stouter, and with
longer stipes than the type species; calyx teeth

almost obsolescent, the corolla wings hardly cleft,
in contrast to the species, where they are markedly
SO

Studled from herberium material collected by:
M. E. Jones, 5/26/84; G. B. Grant, Grand Canyon,
5/0%; J. J. Thornber, M. Apache, 7/24/05; J. J.
Thornber, Grand Canyon, 8/11/16.

Leptocarpi

51l. Astragalus nuttellianus DC. Prodr. 2:289, 1925,

Plants marked annuals, bléoming generally
about February to May, the stems simple or branch-
ed at the base, decumbent %o ascending, slender,
rather filiform, varying from a few inches to 2
feet in length; glabrate to strigose; leaves
petioled, 1-6 cm. or more in length; flowers in

racemes, few; peduncles about as long as the
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leaves; calyx tube 1-2 mm. long, the teeth narrow-
ly subulate and as long as the tube; corolla light
lavender to purplish, 3-6 mu. long; leaflets 11-21,
oblong to obovate,.usually }etuaa, 2=10 mm. long,
often smooth above and strigose below; pods rather
linear; 2«3 om. long, Tlattened laterally, not in-
flated, 8-celled, glebrous when ripe, villous when
younger; pods sometimes purple-suffused.
Deseription from plants collected in Tucson
herbarium material cclleoted by the following:
Je Jeo Thornber, Tucson Mountains,_&/&ﬁ/@ﬁ, Wilmot,
3/24/03, Catalina Mountains, 3/21/08, University
of Arigona campus, 3/30/02, Pantano, 5/7/02, T
plre faanch.; 5/8/02, Casa Grande, 5/23/03, Thatcher,
B/14/05; Do Griffiths; B. Fo Kilgour, Reddington,
8/4/13; L. Swingle, Tueson, 1914; Ailice Samson, |
Tuoson, 3/18/35; M. F. Cilman, Sacaton; D. Miller,
Phoanix; 3/11/21; De B. Carter, Plcture Rocks,
3/26/87; J. W. Toumey, Tucson, 5/10/94.

Astragslus nuttallianus var. trichocarpus T. &. G.
T Fle We Ae 110584, 1838

Plants annuals, villous throughout in con-

trast to the type species, rather low; leaflets
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obtuse, 10-14 in number; stems seldom ersct, usual-
ly prostrate to ascending.

Dasoription from fresh material examined near
Safford; herbarium material collected by: Jo J.
Thornber, Oracle, 3/12/05,

Adstragalusz nothoxys Gray Proc. Am. Acad. 6:233,
: 18364,

Densely leafy plants growing typieally in
the Santa Catalina mountains, the specimens ex-~
amined being herbarium materlal since fresh mater-
ial was not available; stems a foot long or longer,
very numerous, enbire plani aboul glabrate; leaves
with petioles varying wldely in length, the upper
ones ocecasionally sessile; leaflets 10-16, about
6 mue. long generally, ovate or obovate to elliptie-
al, retuse, a bit leathsry, the pubescence sparse
ﬁaﬂ villous; ecalyx almost oylindrical, about 4 mm.
long, straight below, arched above, the almost
filiform iteeth less than the tube; corollas dirty-
white, pﬁrple’ting@d; pods acute, about 2-celled,
dorsally sulcate, ersct, linear, or slightly broad-
er, often arcuate, flattened laterally. Blooming

in spring.
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Hicranthi

853G

54.

Asbragelus hypoxylus Watse Proc. Am. Acad. 18;192,
’ 18830

Plants with the short stems matted, the inter-
nodes very short; leaves spreading, 2-3 cn. long,
short~petiocled; leaflets 8-14, obovate, long-petiols
ulate, obluse, grajishuvillous; calyx tube turbin-
ate, 2 nm. long, black-hairy, with lax, subulate
teeth as long as the tube; peduncles twice as long
as the leaves; pods 1 em. long, linear-oblong,
narrow, ventral suture almost straight, acuminate
into a deltold beak, cordate in cross-section, sulcate
dorsally, grayish-villous.

Bascriptian'modifi@d from Jones, since no fresh

nor herbearium naterial was availablee

Astracelus vaccarum Gray Pl. Wr. 2:43, 1853,

Plants with almost filiform, nearly eraect
stems 2 feet or less high, branching below; leaves
8 om. or less long, sometimes pendent, sessile
above, petioled below; peduncles filiform and
generally longer than the leaves; {lowers green-
white %0 purple; calyx tube almost cylindrical,
very short, teeth deltoid, about as long as the

long-villous tube; calyx bracts as long as the
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calyx; pods solt-villous, reniform in section,
broadly sulcate along both sutures.
Desoription modified from Jones since no

material was availablee

Pidymocarpi

95, Astragalus dispermus Gray Proe., Am. Acad. 13:365,

1878,

Plants with prostrate stems, the inner ones
sometimes ascending, 2 feet or less long, inter—
nodes long, branched below; leaves ¢ cme. long or
less, petlolate, spreading; leaflets leathery,
6=10, oblong to ¢uneato, retuse, 37 mm. long,
longepeﬁioluiata; calyx white-villous, teoth subus=
late, longer than the tube and green; flowers
capltete, purple, about 4 mm. long, the wings
white; entlre plant white-villous; pods oval %o
deltold~ovate, 4 mm. or less long, slmost as
wide, more or less corrugated, sulcate dorsally,
ventral suture convex but not thickened.

Deseription from herbarium material collected
by: Js Ju« Thornber, 12 miles south of Oracle,
8/18/08; J» J. Thornber and Hastings, Sacaton,
4/7/78; M. Frenoh Gllman.
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THE SFECILES OF ASTRAGALUS OCCURRING IN

ARIZONA (WITH SYMOINVTMS)

Astragalus accumbens Sheld. Minn. Bot. Stud. 93157,

18%4.
A. procumbeng Wats. Proc. Am. Acad. 20:361, 1865.

Astragelus allochrous Gray Proc. Am. Acad. 13:366,
1878,
var. wootonl (Sheld.) Minn. Bot. Stud. 9:138,

1894.

Ae friflorus Gray PL. Wr. 2:45, 1883. (In part).

L. subceinereus Gray Proc. Am. Acad. 13:366, 1878.

A. playanus Jones, Cont. 8:6, 1898.

Fhaca friflora DC. Astrag. 50:7, 1, 1802.

FPheca candollsans He Bs K. Gen. & B5p. vi:495, T,
586,

As cerussatus Sheld. in Minue Bote 3tud. 1:189,
‘ 1898,

Astragelus artipes Gray Froc. Am. Acad. 13:3570,
1878,
. amphioxys Gray FProe. sm. Acad. 13:566, 1878.
vespertinus Sheld. im Minn. Bot. Stud. 1, 150,
1894.
crescenticarpus Sheld. Bull, Geol. Nat. Hist.
' Surv. 9:148, 18%4.

el

A. chamaeluge Gray in Ives Rep. Bot. 10.

A. ogphorus wats. in Bot. Kings Exp. 75, 44l.

%, pyemeeus (Nutt.) Jones Rev. N. W Sp. Asirag.
' 310, 1923,

A- megecerpus var. gaulescens Jones Cont, V;ggg,

Phaga pysmeea Nutt. in Te & G. Tl. o Am. lig%g'

Tragacanthe pyzmeses Kuntze Rev. Gen. 2:941, 1891,
Yylophacos aragalloides Rydb. Bull. Torr;aclggoi4:
. ) s °
X:ﬂloghacas am;ghiog ES Rydbo Cole Age Bxe Stae Bullo
% 1001297, 1906.

Astragalus arizonicus Gray Proe. Am. Acad viiégia,
Traegacanthe arizoniga (Gray) Kuntze Rev. Gen; 2:
943, 1891.

Astragelus argophyllus Nutt. in T. & G Fl. Ne Ao
™ 1:331, 1838.
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var. pephragmenus Jones Cont. 5:267, 1893 (as sp.)
- var. castenseformis (Wats.) Jones Cont. 10:62,

1902,
&+ castaneeformis Wats. Proc. Am. Acad. 20:361,
1885,

uintensis Jones Cont. 7:670, 1895.
Xylophacos argophyllus (Nnt%e) Rydb. Torr. Bull,
, ‘ 40:49, 1913,
Aylophacos uintensis (Jones) Rydb. Torr. Bull. 32:
662, 1905,
4» glareosus Dougl, Hook. Fl, Sor. in. 1:52, 1834.
4. boomeanus Nels. Bot. Gaz. 53:283, 1912. (In part).

6. Astregalus arreetus Gray Proc. Ame Acad. 8:289, 1870,
A+ Ieucophyllus Hook. Lond. Jr. Bot. 6:211, 1847,
As palousengis Piper Bot. Gaz. 22:489, 1896.
A gtrogubgseegﬁ Cs & Fo Bots CGaz. 18:300, 1893.
As cusiokll Rydb. Torr. Bull. 26:542, 1889, _
L. maiheurensis Heller, Cat. Zd. 2:7, 1900.
Phacs arrecta (CGray) Piper Fl. Wash. 371, 1906.

- Tium arrectum (Gray) liydb. Torre. Bull. 40:49, 1913.
Tium atropubesgens (Ce & F.) Rydb. Torr. Bull. 40:

49, 1913.
7. Astragalus beckwithii T. & 0. Pac. Rail. Rep. i11:
~ 120, 1854.
Tregacantha beckwithili Xuntze Rev. Gen. 2:943,
16891.

Phaca beckwithil Piper Fl. Wash. 371, 19086.

4strasalus bizelovii Gray Pl. wright. 2:42, 1853,
var. thompsgonae {Wats.) Jones Cont. 8:83, 1898,

&e thompsonae VWats. Froc. Am. Acad. 10:345,
1875,

Be

var. nmatthewsil (Wats.) Jones Cont.
A. matthewsil Wats, Proc. Ame. Acad. 10:345,
T , ~ 1875,
mozollonicus Greene in Torr. Bull. 8:97, 188l.
syrticolus oheld. in Minn. Bot. stud. 1:22, 1894,
Tragacantha bicelovii (Gray) Kuntze, Rev. Gen. 2:
' : 943, 1891,

9. Astrasgalus brandegei Port. in Pord. and Coult. Syn.
* Fl. Col. 24, 1874,
F2T4 (Pﬂrtw) Ry&bv COlb Ago BXa
ja brandegei (PEEE:) BiAtz308480%004908s
943, 1891.

hreandeaoad
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Astragalus calgcosus Torr. Wats. in King, Ceol
ma—n“.w._, %] o
Exple 40 par. 5:66, pl. 10, 1871,
var. scaposus (Gray) Jones Cont. 4:25, 1893.
4e_soapogus Gray rroc. im. focad. 13:365,

1878,
A» candicans Greene "ull. Cal. Acad. 3:156,
1885,
Hamosa scaposa (Gray) Rydb. Torr. Bull. 32:
659, 1905,

brevigaulis Nels. Torr. Bull. 26:9, 1899,

%. cyanoseminus Greene (unpublished)
ragacentha calycose (Torr.) XKuntze Rev. Cen. 2:
943, 1891,

Astregelus campestris (Nutt.) Gray rroc. Am. Acad.
6:229, 1864.

Homalobus campestris Nutite in Te & Geo Fl. Ne A

H‘ a 11 1:351, 1838.

He camporum Rydb. Torr. Bull., 32:866, 19085.

H. decumbens Gray Proec., FPhil. Acad, éer. 2:7,

' 1863.
E‘ﬁ t@nu.ifoliuﬂ Rutte in Ts & Gs Fl. Ne Ae 12352;
1838,

» decurrens Rydb, Torr. Bull, 34:50, 1907.
oblongifoliug Rydbe. Torr. Bull. 31:563, 1904.
salidae Rydb. Torr. Bull., 82:667, 1905.
convallarius Greene §§ythaa %é&@?. 18§§.
» decumbens var. conva arius (Greens) Jones,
Cont. 10:58, 1902,
Tracgecantha campestris (Nutt.) Kuntze Rev. Gen. 2:
943, 1891.

<

Ittt

Astragalus cobrensis Gray Pl. Wright. 2:43, 1853,
Tragecantha cobrensis (Gray) Kuntze Rev. Gen. 2:
943, 1891.

Astragalus confertiflorus Gray rroce. Ame.  icade. 13:
368, 1878,

A g Nutbe 1in Torr. & Gray #l. e Am. 1:335,
_ 1838,

4o flaviflorus (Kuntze) sheld. Vinn. Bot. Stud. 9:
158, 1893.

4e Llavus ver. candicans Grav Frocs am. Acad. 183

188
iavy

arosas e eiort i

3

54, 1876,
Tragacanthe flaviflore Kuntze Rev. Gen. Fle 3:941,
* - . . 18910

28 flaviflorus Rydb. Col. Ag. Ex. Sta.
Bulle. 100:297, 1906.
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16,

17,
18.

19.

20.
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Agtracalus dispermus Gray Froc. Am. Acad. 13: 368,
18784

Hesperasiragalus dispermus {(Gray) Heller Muhl. 1:
137, 1906,

Hesperastragalus ¢:mpact ug Heller Muhl. 2: 218

Astragalus desperatus Jones Cont. 2:843, 1891,
A gr;etinus var. gtipularis Jones Cont. 7:655,

ﬁ%dwmmmmwmwlmﬁg%n.mnamﬁg:
1905,

Astragalus douglasii Gray Froc. Am. acad. 6:215,
A. tejonensis Jones Proc. Cal. Acad. II, 5: 6&264.
Var., tejonensis Jones as specles in Cont. izggé,

Phacse tejonensls (Jones) Heller lNuhl. 2:85, 1906,

Iragacantha douglasii (Te & G.) Kuntze Rev. Gen.
2:943, 1891.

Phaca douglagil T. & Ge Fl. Ni 4Ame 1:346, 1838,

Agtracgelus ensiformls Jomes Conts 7:658, 1895.

Ao sremiticus Sheld. Minne. Bot. Studs 9:161, 1894.
A, eremious (Sheld.) ex« Coults in Contr. U. S,

Net. Herb. IV:86, 1893,
A« arrectus scaphioides Jones Proc. Am. Acad. II,
5:644, 1895,
A« boiseanus Nels. Bot. Baz. 53:223, 1912.

Astragalus epigeopus Wats, Proc. Ams. Acad. 1? 1346,
875

seprius Gray Proc. Ame. Acads 13:370, 1878,

lanceolarius Gray in Procs. Am. Acad. 13:370,

1878.
%. kaibensis Jones Cont. 8:11, 1898,
Homalobus episcopus (Wats.) Rydb. Torr. Bull., 40:
: 53, 1913.
Astregalus famelicus Sheld. Minn. Bot. otud. 9:158,
1895,

A

]

reenel Gray Proe¢. Am. Acad. 16:105, 1880,
llax Wats. Proc. Am. Acad. 20: 362, 1885.
« Iendleri Gray Pl. Wr. 2:44, 1853,

lwl
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283,

24
254

26,

27
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gracllentis var. greenei Jones. Cont. 8:14, 1896,
gracilentis var. fai;a% Jones Cont. 8:14, 1898,
gracllentis var. famelicus Jones Rev. N. We Spe

4 Astrag. index, 1923,

Agtrapgelus hornii Gray Proc. im. Acad 7:398, 1888,
[ragacantha hornii (Gray) Xuntze, Rev. Gen. 2:943,

1891.
Astragalus humboldtil Gray Proc. 4Am., Acad. 6:195,
1864,
Phaeca mollis He. B. K¢ Nove Gen, & Sps 6:496, 1824,
Tragaogg ha mollis (H. B. K.) Kuntze Rev. Gen. 2:
g 943, 1891,
Astragelus humillimus Gray in Brandeg. Rep. Col.
235, 1876.
Tragecantha humillima (Wats.) Kuntze Rev. Gen. 2:
943, 1891,
Phaca humillime Wats.) Rydb. Torr. Bull. 33:665,
19085.

Agtragslus gllensis Greene Torr. Bull. 8:97, 1881,

Astragalus humistratus Gray Pl. Wr. 2:43, 1853,
var. gonorae Jones Cont. 10:58, 1902,
4. sonorae Gray Il. Wre. 2:44, 1853,
var. generrimus Joness Froc. Cale. Acad. II, 5:
649, 1695.
var. hosackiae (Greene) Jones Cont. 10:58, 13502,
A. hosscklae Greene Bulle. Cal. Acad. 3:157,

1885,
Ae albulus Woot. & Standl. Conte Nat. Herbe., 16:
136, 1913,

m humistratun Ryébo Cols Atte HEe 3ta. Bull,

s { : 10031205, 19086,
Tragaganths humistrata (Gray) Kuntze Rev. Gen.
' ' 2:943, 1891,

Astragalus hypoxylus Wabts. Proc. Am. Aeade'lfzégz.
‘ 883.

Astragalus intermedius Palm. in Jones Cont. 816,
' 1894,

As phoenicis Jones Cont. 8:11, 1894,
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29,

30.

’51'

38,
33
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Astra alus J?ncaua Gray Proc. Am. Acad 7:230, 1864,
Eivefsiﬁouius Gray Proc, Am. Acad. 6:230, 1866.
éo uneciformi ﬁ@lso Bullo Torr. Club, 26¢ g 1899,
Homalobus or o&argga Nutte 1n To & Go Fl. Ne Ae
1:351, 1838,

Astragalus lentiginosus Dougle Hook., Fl. Bor. Am.
‘ 12107, 18540
var, maecdougali (Sheld.) Jones Cont. 7:673, 1895.
A+ macdouzall Sheld. in KMinn. Bot. Stuf. 9:169,
1694,
var. cuspidocarpus 3held. ¥Minn. Bot. Stud. 9:47,
1894,

var. yugcanus Jongs Conts 8: 4, 1898,
var. coulteri (Benth.) Jones 8:4, 1898,
Ae coulteri Benth. Fl. Harweg. 307, 1848.
A. arthu~-sochottil OGrey ¥Froc. 4m. Acad. 6:
209, 1864.
Traggc&ntha coultari (Benth, ) Kunbze Reve
, Gan. 21943, 1891.
vars dighz&us Gray Mem. Am. Acad. n. ser, 4: 33
1848.
Gysﬁium gighy Rydbo Cols Auo Bx. Sta. BUlla
100:297, 1906.
var. fremontii T. & G. Wats. Bot. King. 66, 1871.
var. mokiakensis Gray Proe. Am. Acad. 13: 367, 1878,
A. ursinus Grey Fro¢. Am. Acad. 135:367, 1878.
Tragegantha %an%{ginesg {Dougl.) Xuntze Rev. Gen. 8:

( ) 943, 1891,
atium lentiginosum (Dougl.) Rydb. Torr. Bull, 40:

Srasien 50, 1913.

Phaea lentiginosa (Dougls) Piper, Fl. Wash. 3&8,6
’ 206.

Astragalus laynese Greeme Bull. Cal. Acad. 3: %ggé
»
A malscus var. layneag (Greene) Jones Cont. ?égg,
: Ve

Astragalus limatus Sheld. Mimn. Bot. Stud. 9 9:126,
[

dstragalus moenceggené;s Jones in «oe 2:12, 1891.

Agtragalus @@;lisuimna Torr. inne Lyecs H. Yo 23
178, 1828.

Ao simulens Cockerell Torreva 2:154, 1808.
Pheca v1llosa Fie Jamﬂé Cat. lBé 1585,
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newberryl Gray Proc. Am. Acad. 12:58,

1877.
var. castoreus Jones roc. Cal. Acad. II, 5@
658, 1895,
As griocarpug (Wats.) Jones Cont. 7:676,
, o 1895,
&e conseoctus Sheld. Minn. Bot. Stud. 9:143,
. 1894.
A+ candelarius Sheld. ¥inn. Bot. dtud. 9: -
. ‘ 142, 1894.
Ae exiguus Sheld. Minne. Bot. dtud. 9:143,
1894,
var. watsonianus (Kuntze) Jones Cont. 10:68,
1902.

Aylophacos newberryi Rydb. Col. Ag. ix. Sta. Bull.
100:297, 1906,

35, Astragalus nothoxys Gray Froc. am. Acad. 6:832,

36,

37,

1864.
Tragacantha nothoxys (Gray) Kuntze Rev. Gen. 2:
948, 1891,

Spiesia nothoxys (Gray) Jones Cont. 7:677, 1895.

Oxytropis nothoxys (Gray) Jones 1. c.
Arggallus nothoxys (Gray) Heller Cat, id. 2:4é
1897,

Astragelus nuttallianus DC. Prodr. 2:289, 1895.
vars ganssgens Ts &e Gs PaGe Ro R. Rep. 2:163,

1855,
var. trichocarpus Torr. & Gray, Fl. Ne. A. 11
534, 1838.

Hamogsa auatrina Small Fl. S. E. U. S. 6183
' B 1332, 1908,
Bemosa nuttalliana Rydb. Col. Ag. Ex. Sta. Bull,
100:304, 1908
0S8 m Gr&n‘bhg i(m‘l'ﬁtq} 8mall Fl. 3. B« Uo 8o
1. ¢. 613,

agalus palans Jones Zoe 4:37, 1883, .
entiginosus var. palans Jones Rev. Ne ¥%. Sp.
Astrag. index, 1923.
A« araneosys Sheld. in Ninn. Bot. Stud. 1:170,

' 18%4.
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40,

41D

48.
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&§trag&lu§ Palmeri Gray Proc. Am. Acad. 7:398, 1868,
Tragacantha palmeri (Gray) Kuntze Rev. Gen. 2:948,
16891,

Astragelus pattersoni Gray in Brandeg. Rep. S. We
Col. 285 5 1876,
var. procerus (Gray) Jones Cont. 7:636, 1895.
4. procerus Gray Proc. Am. Acad. 13:369, 1878,
4. praelongus Sheld. Minn. Bot. Stud. 9:283,
1894.
A. rothrockii Sheld. Minn. Bot. “tud. 9:174,
1894,
Fhacopsis preelonzus (Sheld.) Torr. Bull. 38:
661, 1905,
Rydbergiella praelonga (Sheld.) Pedde & Sydow
Just. Jahr. 1:33, 534, 1906,

A. diphysus var. gibifiorus Gray Pl. Fend. 34, 1849.
Tragacantha pattersoni (Gray) Kuntze Rev. Gen. 2:047,

1205,
Phacopsis patterscni (Gray) Rydb. Torr. Bull. 32:
' 661, 1905,

Rydbergiells pattersoni (Gray) Fedde & Sydow, Juste
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