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INTRODUCTION

A preliminary study of the genus Astragalus 
brought some misgivings concerning the advisability 
of attempting to work out this difficult North Amer
ican genuse A full year’s work only convinces me 
that much yet remains to be done before a satisfactory 
classification of the species 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 a careful study of more liter
ature concerning the genus. A considerable portion 
of the material from the herbarium was fragmentary, 
and the literature was Inadequate to an entirely satis
factory study. Such fresh specimens as were available 
were each examined, descriptions made, and the data in
corporated into the thesis. Where herbarium material 
was available and in good condition, description were 
written from it.

But in a number of cases, where neither herb
arium nor fresh material was available it was necessary
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to accept the descriptions of other authors together 
with:my own observations, and to use these in the the
sis. .• . : .: - - ■ ■ ■ ' r:':---v;;..:

An attempt has been made to formulate a satls- 
faotory key to the speoles of the genus, as well as 
to.the varieties. Within the author1s studies, at 
least, no satisfactory 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 
seems rather sensitive to small environmental changes. 
Often two plants of the same species, one grown in 
the shade, and one in the sun, will bo 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 appearance 
of two plants of the same species. It is 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 minute differences readily attribut
able to the factors mentioned above. Hence the large 
number of synonyms whieh some species have, and also 
the number of varieties within some species.

It is on the basis of pod and flower characters
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that most of th© speolds are divided, since these are 
the most constant characters* Where other distinct 
characters 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 a simple task. The magni
tude of the problem, as I have come to realize, 
possibly justifies its study for a doctor’s disser
tation* However, an attempt has been made to make 
the thesis as accurate as is possible with the time 
at hand.

Numerous attempts have been made by various 
authors to revise the genus Astragalus, 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 to the color 
of the flower and presence of "spines"* Obviously 
the attempt failed since often a single species will 
have flowers varying from oohroleuoous to purple In 
color. Torrey and Gray in their Flora of North Amer
ica, and Hooker in his Flora copied the system of de 
Candolle with little success* Subsequently Dr. Asa
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Greyr oompiled a revision uslng the principle of one 
and two-celled pods,-dividing the gonus into Astra
galus proper and Phaoa. Bach of these were further, 
divided into subgenera. . Only insofar as the making 
of two genera was eoneerned did the work of Gray 
provo valuable.

Watson's revision is perhaps the best up to his 
time; he utilized the genera Phaoa and Astragalus of 
Gray, and corrected a good many of Gray’s errors.

Rydberg’s work with the genus Astragalus has 
been accurate so far as his descriptions are concern
ed, but his attempts to subdivide it into a number of 
genera on the basis of supposedly constant characters 
was a failure. Often, I have 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 between the species under any on© 
of his genera. So far as the genus Astragalus itself 
is concerned, it is rather well-defined, approaching 
in detailed characters only the genus Oxytrooia. Most 
attempts to subdivide it have been on inconstant char
acters.

For the reason that Marcus E. Jones was the only 
man who actually examined all the types in this country.
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and also photographed them all, besides making a care
ful description of each, and since hia 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 after all seem most logical and 
consistent and which moreover do not collapse when one 
attempts to classify the species# For these reasons, 
his subgenera and a modification of some of his spe
cies to fit my own observations, are used, where no 
actual plant material was available#

I would like to take this opportunity to thank 
Prof. J. J# Thorriber for his valuable assistance and 
kind advice at all times, Mr# L. N. Ooodding for his 
suggestions. Prof. Carl Pistor for data on the poison
ous and forage qualities of the genus, Mr# Rudolph 
GJelsness for bibliographical assistance, and all 
other persons who assisted mo directly or indirectly 
in collecting, finding references, and all tasks of 
a similar nature# -

Respectfully submitted,

George Skora
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The genus Astragalus comprises on® of the 550 
genera of the Family Legmainosae and contributes 
oyer a thousand of its twelve: thousand species. ,
In this family belong many important crop and for
age plants, peas, beans* lentils, alfalfa, sweet 
clover, vetch, vetchling, peanut, and lupin®. 
Astragalus runs the gamut of forage value, A. 
nuttallianus proving a very valuable food, and 
such species as A. allochrous being poisonous to 
the extrmne. . ' v -

The genua itself comprises soma eleven hundred 
species, world-wide in distribution, but concentrat
ed in northern Asia and in western North America.
Of the plant, it might be said that it has In genr 
oral a typical legume flower, although the size, 
coloring, and other characteristics vary quite 
widely. The flowers are butterfly-shaped, with 
a more or less tubular calyx, five stamens united 
below, the petals five and clawed. The upper 
petal is called the banner, has various shapes 
and sizes, but is always notched. The two side

. THE GENUS ASTRAGALUS
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petals knom as the wings are narrower than the 
banner, and are generally obliquely set. The 
two lower petals are united along their lower 
edges into a canoe-shaped body known as a keel.
On the basis of the rather weak evidence that 
in Oxytroris this keel is elongated into a beak, 
and in Astragalus it is not', these two genera 
are separated. However, it appears that some 
species of Astragalus may have this keel elongated 
into a beak-like projection.

The fruits are legumes, formed of two valves, 
united by edges called sutures; the upper suture 
is called the ventral and boars 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 
tho mature seeds, or not inflated. In general, 
those legumes may be wholly one-celled, neither 
suture intruded into tho pod, partially one-celled, 
either or both sutures intruded into the pod, or 
completely two-celled, by Intrusion of either or 
both sutures completely across the cavity.

Of the herbage, it can be said that the 
plants are generally annuals, biennials, or
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woody perennials; the leaves are usually yaryingly 
pinnate and alternate. Concerning the pubescence, 
it is usually composed of straight, short, and 
tapering hairs fixed by the base, but these may 
vary to flat and broad hairs closely oppressed, 
to delicate, kinked hairs which are matted, 
to pick-shaped hairs tapering to each end and 
fixed in the middle. The plants almost invariably 
have stipules of different sizes and shapes.
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A KST TO THE SPBG3HERA OF ASTRAGALUS

A* Pods wholly one-celled, neither suture intrud
ed, although they may be grooved. .
B. Pods narrow usually, not more than 4 mm. In 

cross-section,.not inflated nor fleshy.
0. Pods oblong to oval, ohcompressed, 

ventrally hisulcnte; pods erect, sos-
. sile. • . \ ,

Is Ooreati
■ 20. Pods generally narrow, laterally flat

tened, not ventrally"hisulcate; pods 
not erect, stipitatoi". .

V. - " 2. Iiomalohi "
2B. Pods narrow, 8-3 m .  in cross-section; . 

generally fleshy or rigid, conspicuously 
inflated. . .

, 3. Reventi-Arreoti
3B. Pods hroad, 4-10 m .  In cross-section, 

firm hut not fleshy, somewhat inflated.
" ■ . . 4.. Flexuosi .
2A. Pods partially two-celled hy intrusion of

either or both;sutures, sometimes almost com
pletely two-cellod.
B. Dorsal suture a raised line within or a 

bit intruded, ventral seldom produced at 
. -all..
C. Walls fleshy or rigid; pods usually 

stipitato, ascending.to erect, not 
usually inflated. —

3. Reventi-Arreoti



10

20. Walls fleshy to cartillglnous; pods 
sessllei ascending or reflexed, usu
ally not Inflated.

5. Argonhylli
30. Walls membranaceous to thick-coriar 

coous; pods stipitate, reflexed, as
cending to erect, inflated.

6. Preuasii
2B. Dorsal suture neither raised nor intruded; 

ventral suture intruded somewhat in middle.
• 7. I n f l a t l -- -n

• Pods wholly or nearly two-celled by intrusion 
of sutures.

B. Pods with ventral suture slightly if at (- 
all intruded; dorsal suture intruded to 
middle.
C. Pods seemingly inverted by the ventral 

suture being the more arched.
8. Strlgulosi

20, Pods with ventral suture not the m r e  
arched. •
D. Flowers not small; stems erect.

: 9. Malaoi
2D. Flowers small; plants low.

10. Lotiflori
2B. Pods wholly two-celled except at tips, 

both sutures intruded.
C. Pods not small, rarely narrow, not 

3-angled, not cross-ribbed.
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11. Sareocarpi
2D. Pods leathery, narrowly oblong to. 

oval,
12. Mollisslai

2C. Pods small or narrow, 2 or 3-angled or 
parted, cross-ribbed, very.rarely.
D. Perennials; flowers not extremely 

small.
E« Flowers medium-sized, plants 

of temperate zones.
. 13., Hamosi

22. Flowers small, tropical plants.
14. Mioranthi

2D. Annuals; flowers very small.
15. Lentocarpi

30. Pods small, twin or kidney-shaped in 
section, always cross-ribbed.

D. Pods fleshy, plum-shaped. ;
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A KEY TO THE SPECIES OF ASTRAGALUS

Homalobl
A. Pods membranaceous; pedicels straight or nearly

B. Leaflets truncate# 6-13 in number; pods 
smooth; flowers purple or purple-tinged*

1. A. wingatanus
SB* Leaflets various, not truncate, 12 or more 

in number usually; pods not smooth; flowers 
oohroleuoous or purple*
G* Leaflets acute to obtuse, 12-38 in 

number; pods not upright; pubescence 
not piob-shaped* •

2* A. tenellus
20*. Leaflets almost acuminate# 12-14 (6) 

in number; pods upright; pubescence 
pick-shaped*

3* A. campostris
2A. Pods more rigid; pedicels various*

B* Pods nearly straight*
0, Pedicels straight so that pods are not 

inverted; banner of flower with eight 
prominent white lines; stems many*

•:; 4. A. ouiacopus
20. Pedicels twisted so that pods ore inverted; 

banner lacking ei^it prominent white lines; 
stems few* / ■

5. A. junceus
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. C. Plants not oaospitose, not deeumbent nor 
prostrate.
B. Calyx teeth obsolescent; petioles 

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

6. A. eelaconus
2D. Calyx teeth as long as tube; petioles 

not thick plants with snake-like 
odor; leaflets 2-6,.leathery.

7. A. woodruff!!
20. Plants caespitose, decumbent or prostrate.

D. Plants caulescent. . v.
E. Stems soft, dense; leaflets about 

linear; pods oblanceolate-falcate, 
not hoary, pubescence not attached 
near middle. ■

8. A. sesquiflorus

2B. Pods definitely curved* :

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

9. A. vlridis
2D. Plants aoaulescent or nearly so#

E. Leaflets jointed to the raohis.
P. Leaflets linear to linear- 

oblong.
- G. Pods falcate, ventral

suture raised, dorsally 
suloate; leaflets lin
ear- oblong.

: 10. Am humlstratus
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80# Po<ls lunate, ventral 
suture usually not 

v raised, not dorsally 
suleate; leaflets 
linear.
11. A. humistratus 

▼ar. aonorae
2F. Leaflets elliptleal to oval.

G. Pods ovate, not arcuate; 
leaflets nearly smooth 
on upper, side, elliptic
al.
12. A. humistratus

:: .- varT'Tioaaoklae
2G. Pods oblong, someehat 

arcuate; leaflets near
ly smooth both sides, 
elliptical to ovate#
13. a . humistratus 

var. tenerrimus
2E. Leaflets not jointed to the

raohis, - . - . : . .
F." Pods hoary, ovate, 4 mm. long 

or less; calyx teeth black; 
one-third as long as the ■faibe.

14. A. humillimus
2F. Pods stiff-hoary, half-oval,

5 mm. long, calyx teeth not 
black, as long as the tube.

15. A. gllonals

Inflati
A# Pods with one exception about completely one- 

oelled#
B. Calyx teeth as long as tube or shorter.
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D. Pods oval to ovate.
. . . . . .  '

E. Stipe minute; flowers white; 
calyx tube nigrescent, 2 ram. 
long; pods about oval.

16. A. wardll
SB. Stipe as long as calyx; flow

ers cream-colored; calyx tube 
and teeth not nigrescent; pods 
oval-ovate.

17. A. artinos
2D. Pods deltoid-acute to half-oval.

18. A. palmorl
20. Pods puberulent to villous.

D. Pods 5-15 mm. long. . ..
E.- Flowers purplish to oohroleu- 

oous; pods papery but not trans
lucent, not ouloate ventrally, 
faintly sulcate dorsally, minute
ly pubescent, 5-8 ram. long, leaf
lets oblong. * -

19. a . thurberl
: 2B. Flowers light purple; pods papery

and translucent, sulcate ventral
ly, not sulcate dorsally, loose- 
villous,- 15 rasu long, leaflets 

: linear. - : : . : • -
20. A. niotus

0. Pods glabrous or nearly so*

2D. Pods 2-5 cm. long.
S. Pods 2-3 cm. long, half-oval; 

flowers usually purple.
21. A. alloohroua
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2Be Pods 3-5 cm. long,, Ixmate;
flowers whitish-oohroleucous.

22. A. alloohrous Tar.
wootonl

2B. Calyx teeth longer than the tube.
0. Pods arouate to nearly straight, short- 

shaggy, ventral suture raised, and thlek, 
oblong-ovate to half-oval; leaflets 8-
12. .. ■ : ,, .. . ■ .

23. A. sabulonum
20. Pods various, villous, ventral suture 

neither raised nor thickened, ovate- 
acuminate ; leaflets 20-30; possibly, 
no plants in Arizona.

24. A. homli
2A. Pods slightly two-celled by intrusion of the 

dorsal suture.
B. Pods oblong-acuminate, -24 cm. long; flow

ers cream- colored, faintly purple-veined; 
calyx nigrescent; leaflets 12-24.

25. A. beokwithli
3A. Pods completely 2-celled (except in A. lontl-

; Rlnosus var. moklakensis.1
B. Flowers capitate; pereimlals.

C. Pods membranaceous, usually translucent.
D. Stems prostrate, often elongate;

pods long-acuminate, ovate to linear.
26. A. lentiglno sus

2D. Stmas ascending, sometimes erect; 
$tods globose, flat-tipped.

87. A. lent!Kinosus var. 
maodougali
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^8* A. lentlginqsus ' Tar, diunysus
SB. Flowers in raomma, generally; biennials 

or winter annuals.
. C. Pods lanceolate-acuminate, little or 

not inflated, in long racemes.
29. A. lentiginosus 

var. mokiakensis
20. Pods oTate-inflated, in short racemes.

D. Calyx teeth half as long to as 
long as the tube.

30. A. lentiKlnosus 
var. coulter!

2D. Calyx teeth leas' than half as
long as the tube.
E. Calyx tube not reddish-suf- 

fused; pods glabrous; flow- 
ers whitish; pods mombrm&ous.

31. A. lentlglnosus var. zucoanus
2E. Calyx tube reddi@&" suffused; 

pods glabrate; flowers laTen^ 
der; pods papery-ehartaoeous«

32. A. lentiRlnosus Tar, fremontii

20. Pods oardboard-like, not translucent.

ReTenti-Arreoti

A. Stipe shorter than the calyx; flowers white to 
ochroleucous; leaflets 12-30.

33. A. arreotus
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M .  Stipe longer than tho calyx; flowers oohro- Iqucous to purple; leaflets about 20*
M #  A. eremlticus

Lotlflorl

A* Pods 1-2 cm. long, puherulent; calyx nigres
cent; teeth one-fourth to one-half as long as 
the tube; leaflets 10-14; plant appressect- 
hairy. -

35e A. aocumbena

Strimlosi

A, Pods narrow, linear; leaflets mostly linear 
or at least narrow#

56. A. rusbyl
SA. Pods oblong to oval; leaflets various.

B. Flowers not more than 4 ram. long; leaflets 
about 10, folded, appearing fillfozn, 1-2 
ora. long.

' ' - 57. A. brand###!
2B. Flowers 5-7 ram. long; leaflets 12-20, not 

folded., oval, 5-10 ram. long.
: 58. A. cobrensls '

lloruosi

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

59. A. famelicus
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2A« Pods oblong-OTal to globose; calyx tube not
Inserted at right angles to the pedicel', teeth 
not rudimentary; tube 2 ram. long; flowers 
cream-colored, sometimes purple at tho base.

40. A# sileranus

Argonhylli ,

A. Leaflets generally 3-10.
B. . Leaflets 3-4; petioles sometimes longer 

than the rachis but often sessile; calyx 
teeth half as long as tubei

41. A. neuberryl
2B. Leaflets about 10; petioles usually twice 

as long as tho raohis; calyx teeth more 
than half as long as the tube.

42. A. newberryl 
var.watsonlanus

2 A. Leaflets 10-40.
B." Petiole twice the length of the raohis.

C. Leaflets 10-40 (8); calyx teeth as 
long or shorter than the tube, which 
is reddish-suffused.

\43. A. desneratus
2B. Petioles as long as or shorter than the 

raohis, seldom longer.
C. Calyx tube 1 cm. long; pods villous 

or puberulent; plants not stout.
D. Pods not inflated, puberulent.

44. A. shortianus
2D. Pods inflated, villous.

33. Pods about 1.5 cm. long.
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3P. Petiole half as long as 
the ra'chis; leaflets 5-IS 
m .  long.

45. A. argonhyllns
2F. Petioles often as long as 

the racMs; leaflets never 
more than 7 mm* long, usu
ally less.

46. A. argonhyllus 
var. oastanaafo m i  s

2E. Pods 2.5 mm. long.

20. Calyx tube 6-7 mm. long; pods gmaeral- 
ly glabrous; plants stout perennials.

48. A. romulcus

greussii

A. Leaflets glaucous; pods 1.5-2 em. long.
B. Pods oval to narrowly oblong, eonspiououa- 

ly inflated; 1.5-2 mm. long.
49. ji. nreussli

2B. Pods oval, plum-like, a bit inflated; 1.5 
cm. long. . v . , ' ; . ; ;

2A. Leaflets not glaucous; pods 2-2.5 cm. long.
B. Pods sessile, thin and soft, with pseudo- 

stipe; leaflets 10-16; plants with no odor.
51. A, limatus *

* Does not appear in descriptions.

47. ^ e m i i h u s
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SB. Pods not sessile, coriaceous, with a stout 
stipe; leaflets 20-24; plants with miak- 
like odor.

52. A. •pattersoni

l&ilaoi '

A. Pods curved to one-third circle, - tip stoutly 
mcronate; leaflets smooth above, hoary below.

55. A. ensiformis
2A# Pods curved often to a complete circle, long 

acuminate; leaflets appressed-vil^w both 
faces.

54. A. layneao

Sareooami

A. Pods-1.5 cm. long, oval-ovate, ventrally sul
cata, straight, obcompressed; calyx tube ob*1 
long, 5 imn. long* teeth half as long as the 
tube.

55. A. plattensis

Mollis siiai

A. Calyx piitic in color; pods oblong-oval to ovate; 
leaflets yellow-hairy; flowers in loose spikes.

56. A. bigelovii
B. Pods 1.5 cm. long, chestnut-shaped, as wide 

as long.
57. A. blRGlOVii 

var, aatthewsil



2£i Pods 1-5.5 cm. long* falcate, longer them
' .wide. ■ ’ : ■ ' ’ .. ■ ... ; ; -.

58; A. bigelovli
•ror. thomnsonae

2Ai Calyx not pink; pods cylindrical-linear to 
oblong; leaflets silvery-silky to yellowish-
hairy. .. . _ ' . ■ „ • . . ■. , _ ■ ■ '
B. Pods 2 cm. long, teeth half as long as 

the calyx tube or less; leaflets 20-50*
C. Calyx tube 7 mm.-long, obliquely 

attached; leaflets silvery-silky.
59. A. interroodius

20. Calyx tube 5 mm. long, not obliquely 
attached; leaflets yellow-hairy.
, 60. A. mollissjmis

2B. Pods 7-15 mm. long, teeth more than half 
as long as the tube; leaflets about 40*

61* A. humboldtil

Ocreati

A. Pubescence versatilely attached.
B. Peduncles of flowers 1 cm. long or none; 

leaflets linear-oblong to oblong*
62. A. sonhoroidea

2B. Peduncles of flowers 7-9 cm. long; leaf- 
■ lets linear* , .

63. A. confertiflorus 
2A. Pubescence not versatilely attached.



Be Pods oblong-oval; calyx tooth conspicuously 
shorter than the tub®, which Is 5 mm. long; 
leaflets 10; stems densely tufted; leaflets 
2*5 cm* long*

64. A. moenconnonsls
SB. Pods oblong; calyx teeth as long as the

tube; calyx tube 4 mm. long; leaflets 12-16; 
stems almost none; leaflets 1 cm. long*

65. A* troglodytes

Hamosl

A. Pods slightly arcuate to definitely curved, 8- 
40 ram. long* ,
B. Pods 7-25 m .  long, oblong to linear;

leaflets 2-6; stipules not brown; flowers 
white to red-purple*

66. A. calycosus
2B. Pods 20-40 ram. long, linear; leaflets 8- 

14; stipules brown; flowers dirty-white
edged with purple*

67. A. arizonicus
2A* Pods straight, 1 cm. long.

68* A* calvcosus v&r. 
scanosus

Lontocarol

A. Pods pubescent except when old; calyx tube 1-2 
ram* long, teeth unequal, as long as tube; leaf
lets strigose both faces*
B. Stems and other herbage glabrate to strig- 

os®.

69. A. nuttallianus
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2B. Stoma onfi herbage long-villous.
90, A- Svar.

8A. Pods - smooth or nearly so; calyx tube 5-4 mm, 
long, teeth unequal, but about half as long 
as tube; leaflets strigillose beneath only,.

71. A. nothoxys

Mloranthi

A, Leaflets 8-18; calyx tube 2 mm. long, turbin
ate, . ' T-

a m
2A, Leaflets 18-20; calyx tube 1 mm. long, narrow

ly empanttlate,
95. A. yaccarum

Dltomocaml

A. Pods oval to deltoid-ovate, 5-4 mm. long;
flowers purple; calyx shaggy,-white in color; 
intemodes very long; plant light tan in color,

74. A. disnermus
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Homalobl

1. Astragalus wln/^atensls Wats. Proo. Am. Aoad. 18:192,
3.883.

Plants white-hoary throughout with olosely op
pressed, flat, rather sparse hairs; stems wide-spread 
rather few in number; leaves rather few, not sessile, 
the plants two feet high from a woody root; leaflets
6-13, narrowly elliptical to linear* truncate* glab- 
rate; calyx about 2 mm* long, the teeth about 1 mm.
long, the pedicels straight; corolla purplish, 6
mm. long, the flowers occurring in a rather open
raceme; pods straight, membranaceous, flat, sessile, 
apex rather acute, about 1.5 cm. long, glabrfte to 
black-hairy, occasionally smooth or mottled* Blooms 
in May. Deseriptlon from Jones, since no material

' was available.
8. Astragalus tenellus Pursh. FI. Am* wept. 2:475,

. 1814.
Plants perennial, about glabrous, the stems 

several, branehed, and 2 or more dm. high; stipules 
dark; leaflets acute to obtuse, 12-38 in number, 
not truncate, linear to narrowly oblong, 7-12 mm. 
long; flowers in racemes, few, ochroleueous and 
purple-tipped, the peduncles not exceeding the 
leaves; calyx tube oaapanulate,.about 2 mm. long,



the lower teeth longer, bet not longer than the 
tube; pods flattened, sometimes eoapressed,' 
straight, margined with the narrow, nerve-*like■ - • t • - ' ' %
sutures, reflexed, about 1 cm* long, and few- 
seeded. Pubeeoenoe throughout not plek-shap#d«

Desorlption from fresh material gathered 
near Yuma.

3. Astragalus junoeus (HUtt.) Gray Pro®. Am. Acad. 6;
230, 1864.

.. ... , ,  - \

Plants grayish, minutely strigose; stems most-' > * , _ ■  ̂ . .

ly deeuabent, rather long, often two feet high or 
less; leaves with short,, flattened petioles, the 
leaflets 2-10, filiform, the, terminal leaflets 
also usually filiform; corolla yellow-or.ango; cal
yx short-oampanulate, 4-5 mm* long, teeth less 
than 1 mm. long $ pods narrowly linear- acuminate, 
straight to rather falcate, about 1.5 cm. long 
(sometimes 3-5 cm. long), inverted bn a slender, 
twisted pedicel; stems characteristically few.

Description from dried material gathered 
near Willcox, Arizona.:

4. » Astragalus oampestris (Nutt.) Gray Proc^ Am. Acad.
• 6:229, 1864.

.Plants with stems prostrate on the ground, the 
crcwm of the woody root bearing them; leaves short.



tout with elongated pedunolee and the flowers in 
eapitate racemes; leaflets narrowly linear, acinar 
inate, minute, grayish*strlgiHose;. calyx, tub® 
oampanulate, the teeth slender and slightly short
er than the tube; pubescence pick-shaped, attached 
near but not at the end; stems generally diffuse, 
slightly flexuooe, slender, sometimes two foot 
long; leaflets vary widely but are generally 12- _
14 (6); pods mostly straight, 1.6-5 cm. long, 
linear to broadly so, rigid, mostly reflexed.

Description modified from Jones; no material 
available.

.Astragalus episcopus Wats, Proo, Am. Acad. 10:346,
' .■ ' 1875.

Plants perennial with woody roots and rather 
rigid, flexuose, much branched stems and rather 
conspicuous oohroleucous or purple flowers; petioles 
about as thick as the stems; leaflets 2-4 (9), 1-2 
cm. leng, rather ashy puberulent, the terminal one 
often lacking; stipules hyaline, small; pedunolee 
with rather open, racemose inflorescence; calyx 
oampanulate, strigose, 3 mm. long, with very short 
triangular-subulate teeth; banner marked with eight 
prominent white lines; pods half-elliptical to ob
long, 1.5-3 cm. long, 6 mm; wide, glabrous, shining.



flat*
Description nodi fled fron Jones and otlior.

sourcoo oinco no plant notarial m s  obtainable*
6* Astragalus nooclrumi Jonoo Hev. H» Sp, Astras*

76, 1923*
Plants •jith stroms onol;c-liko odor; whole

plant leathery, tho otono coaroo and doonly oul-
' . ' - • ' -■ - • : •'
onto, often 1 cm, thick, erect, 1-2 foot high,
from thick* fleshy, oroct root; loaves often 0 7  
cm. Ions, small and inconspicuous, with 2-0 fili
form, leathery, channeled leaflets which arc 1-2 
cm* lone and not jointed to tho rachis; stipules 
largo, leathery, rigid, acute; calyx'oonpanulato,
5 ram, long, tho tooth loz, subulate, and as long 
as tho tube; flowers plnk-purplo, very conspicuous 
in donoo spikes; pods broadly linear, about 2 cm* 
long and 4 mm* high, flat, ashy, cartilaginous, 
erect, oppressed, sessile, arcuate, sutures pro
minent, and equally arched, tho ventral ono con
cave* ■ ■- :' ' • ' ': " " ‘ . : ' ' : ' ■ '■

. . Description modified from Jones, who lists
this as a now spocioo*

7* Astragalus,virldio (Nutt.) Sheld. Bull, Gool, &
Hat. Hist Jdinn* 9:118, 1894.

% o  with rigid stoma, oauloooont but rather



29

prostrate, spreading, rather densely branched, 
with short, silky■pubescence whloh is character
istically attached near the middle; leaves rigid, 
nearly sessile, the leaflets'stiff, spiny, channel
ed, linear-subulate, 5-,7 in number, 5-10 mm. long; 
flowers only 1-3, sessile In leaf axils, generally 
livid and purple-tipped; - calyx caapanulate, tube :
2 mm* long, attached obliquely, teeth subulate and 
as long as the tube; pods ovate, short-acuminate, 
with a somewhat villous pubescence covering them, 
incurved, generally with one seed, and about 4 mm. 
long. ' '■ / ' ' • -

From herbarium material collected by: 0. T.
Torhlos, Navajo Reservation,. 7/12; J. J". Thornber, 
Orand Canyon, 8/12/16.

* Astragalus humistratus bray PI. Wr. 2:45, 1863.
Plants ecauleacent perennials with nearly 

free stipules and perfect flowers in racemes; 
stems matted-branched close to the woody root 
and straggling over the ground, about 2 feet long; 
leaves with leaflets glabrous below, glabrate a- 
bove, 15-17 in number, jointed to the raohls, ashy-
pubescent , about 1 cm. long, acute, linear-oblong;* . . .

calyx oampanulate, She subulate teeth about as long 
as the tube; flowers dull purple to dirty-white;
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poaxmcloG loncer than tho Icavoa; pods in short 
raooaosp about oblonc* tapering to both ends, 
stipitate* rather falcate and risid-nonbrana- 
Qmviti9 I-coiled, obcordate in section, falcate 
in outline, the lovror suture sulcata, the ven
tral raiood, and the Goods numerous, smooth sad 
rather shiny to villous-pubescent; loaves» at 
least th® upper ones, almost without petioles*

Description from fresh material gathered 
east of Tucson* Herbarium material collected 
by L* H. Gooding, Biabeo, 7/31/12.
Astragalus humistratus var* sonorao ^GrayJ^Jonos

Petioles prosont, oven above; leaflets line
like, 1 cm. or more long, jointed to the raefal®* 
acute, rather densely villous-hairy; pedunolos 
not longer than the leaves; pode crescent-shaped,
1 cm. long or loss, incurved, ebeoapreesed below, 
not dorsally sulcate; planta shorter, the stems 
persistent* .

Drawn mostly from Jones and herbarium mater
ial collected by: J. u. Toumoy, Grand Canyon, 
7/10/S2; A. Conrad, Flagstaff, 7/15; 1.5* E* Jones, 
Flagstaff, 8/1/84; W. Irish, Flagstaff, 8/9/10$
J* J* Thornbor, Grand Canyon, 8/12/16; Alice East- 
wood, Grand Canyon, 9/21/13*
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Astragaluo himisjratus var. tonorrimis^Jones Cont.

Stems many, slender, lying flat on the grounds 
leaflets 8-12, jointed to the raehis, ovate to 
rounded, puberulent both sides; flowers flew, in 
loose-spioate racemes, rather dirty-white in color; 
calyx teeth filiform, longer than the tube, pods 
oblong, often arcuate, as in the variety above.

Description drawn from Jonos; no material 
available.
Astragalus humistratus var. hosacklae (Greene)

Jones Cont. 10:58, 1902.
Plants puberulent; leaves glabrous above, 

rather hoary below; leaflets elliptical, about 1 
o b. long; leaves sessile and short; pods ovate- 
acute, 6 mm. long, inflated but not conspicuously 
so, arcuate, kidney-shaped in cross-section, the 
dorsal suture raised; flowers in short racemes; 
otherwise similar to type.

Description taken mostly from Jones; no 
plant material obtainable.

9. Astragalus sesquiflorus Wats. Proc* Am.= Acad* 101 
346, 1875.

Plants perennials growing in tufts, villous- 
hairy with the exception of the pods; stems only 
a few inches long, soft, dense, the stipules long-
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aeumlnat® and often surpassing th@ internodes in

10.

lengths leaves shorter than the filiform, rigid 
peduncles, the leaflets 5-11, linear-elliptical 
to lanceolate, rather strigillose, 5-8 mm. long; 
flowers 1-2 to a raceme, calyz tube 2.5 mm. or 
less long, conic-oampanulato, the tooth 5 mm. 
long and subulate; pods oblancoolate-falcate and 
rather broad, strigillose, mottled, somewhat curv
ed, 1-celled, membranaceous, seeds many. Plant 
has rather striking purple flowers.

Description from herbarium material collected
by! 0. T. Terhies, Navajo Reservation, 8/16.
Astragalus humillimus Gray Brandeg. Rep. San Juan

234, 1876.
Plwats growing in dense tufts with Innumerable 

small, practically acauleseent stems, the crown 
very wody; leaves about 1 cm. loi^, the slender 
petiole about half as long as the entire leaf; 
leaflets 6-10, not jointed to the raehis, folded, 
rather thiek, silvery*pubescent, 2 mm. long; pe
duncles a little longer than the leaves; flowers 
racemose, 1-3 in number, 5 mm. long, light-purple, 
on slender pedicels; calyx obconio, a little more 
than 2 mm* long, the teeth triangular, black, and
equal to about one-third the whole; pods hoary, 
ovate, 4 mm. or less long, 1-seeded, not suloate.



Plants separated from. A. viridis on tbe basis, 
that the leaflets are not jointed to the rachls# 

Deserlptlon from Jones; no material at hand*
11* . Astragalus ailonsls Greene Torr* Bull* 8:97, 1881* 

Plants vrith leaves tending to spread out on 
the ground and with many short stems from the 
crown of a rather woody root, and conspicuous 
stipules which overlap tho short stems to some 
extent; leaves 5-8 cm* long; leaflets about 16, 
acute, 5-7 mm. long, the hairs throughout the 
plant attached somewhat near the middle; flowers 
in racemes, blue-purple, about 7 mm. long; calyx 
tube 3 mm. long, oampanulate, tho teeth subulate 
and nearly as long as the tube; pods about 5 naa* 
long, half-oval, dorsal suture straight, the ventral 
arched, thickened, not Inflated, apieulate, rigid 
and stiff-hoary with oppressed hairs*

Description taken mostly from Jones; no plant 
material available.

Inflat 1 ' " ' " /

12. Astragalus sabulonum Gray Proc. Am. Acad. 13:368,
1878.

Plants annual, diffusely branched from a 
rathor woody base, half a foot to about two feet 
high, and ashy-pubescent throughout; leaves 5-9
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esu long, with petioles about 3 cm* long or less;
. * .  ̂ ' '

leaflets 8-17, elliptical to narrowly obovat*, &-
14 ram* long; flowers in racemes with 2-10 flowers

• * : ' - •y ; »

each; calyx tube about 5-6 ram. long, the subulate 
lobes equalling or longer them the tube; corolla 
pearly-white* 5-6 ram* long; pod' ovoidj reflexod," 
1-1.5 cm. long* about 8 ram. wide, sessile, short-
- villous, 1-celled, ventral suture- raised* Whole

.. • • - '

plant short to long hairy*'-' Blo<ms''in'April*''
*' Description drawn mostly from Jones; no 

herbarium material.
Astragalus thurberl Gray PI. Thurber. 312, 1855.

Plants biennial or perennial, minutely
pubescent throughout, with oppressed-villous
hairs; stems numerous, spreading, rather rigid,
about 2.5 dm, long, very leafy; branched appress-- • .

®d below; leaves very many, somewhat oppressed, 
with petioles one-half of more the whole; leaflets 
9-15, 5 or more mm. long, almst linear, obtuse, 
retube; flower® many, purplish to oohroleueous, 7 
mm. long or less; calyx tube caspanulato, teeth 
subulate, 2 ram. long, and about as long as the tube; 
pods puberulent, 8 mm. long, membranaceous to paper- 
y, rounded at the base, divaricate, jointed to a
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boss-like stipe# Blooms in April#'
Description made from herbarium material, 

collected by the following: H. Brown, Yuma, 5/05;
D# Griffiths; J# W* Tourney, San Francisco Mts# 
9/8/94; J". J. Thornber, Rosemnt, 6/3/15, Pantano, 
5/7/02, Ft# Lowell, 4/30/05; J. 0. Reed, Cochise, 
4/16/16..

14# Astragalus hornii Gray Proc. Am, Acad. 7:398, 1868.
Plants widely branched, • rather filiform-stem

med annuals, the stems mostly prostrate; leaves 
wide*spread, about 1 dm. long; leaflets linear to 
oblong- ovate, long*p@tiolulate, about smooth, 2 
onu long er less, obtuse, 20-30 in number; most 
of the intercedes shorter than the leaves; calyx 
oampanulate, 2 mm. long, occasionally 3 ram.; teeth 
triangular, almost as long as the tube; flowers 
in racemes, about white* 5-12 mm. long; pods ovate- 
acuminate,: 1*5-2 cm. long, 1 cm* wide, about round, 
Inflated, papery, sparsely villous-pubescent ahem 
young, many in raceme. Plants blooming in March 
or April.

Description drawn mostly from Jones sinoo 
only fragmentary material was available.
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15. Aatrapialus wardii Gray Proo. Am. Aoad; 12:55,
1876.

Plants with ascending stems about one foot 
high, the stems numerous and usually unbran oho d; 
leaves somotimes a foot long or more, the upper 
about sessile; leaflets 16-20, almost linear, 
obtuse or retuse, long-petiolulate, 1-1.5 cm. 
long* thin, glabrous; flowers white, often purple- 
tipped; calyx tube campanulate* 2 mm* long, lower 
side straight, the upper side arcuate, with scat
tered blaek hairs, tooth linear to triangular, as 
long as the tube; pods about oval, deltoldracute 
at the ends, glabrato to glatmius, often mottled, 
sessile, with a false stipe. Plants blooming 
in May,

Description drawn mostly from Jones, sine© 
no herbarium material was available.

*

15. Astragalus nlctus Gray PI. Fendlv 37, 1849.
Plants with green, phyllodia-like stems, leaves, 

and peduncles; lower loaves small, with 6 oval leaf
lets 6 ram. long; upper leaves larger with linear 
leaflets 2-5 cm. long; flowers dirty-purple or lav
ender, short, 1 cm. long; calyx tube about campan- 
ulatc, 2 ram. long, teeth filiform-subulate, a lit
tle shorter than the tube; pods oval, acute, 2-3,5 
ora. long, almost as wide, with stipe about 2 mm. 
long, sometimes pondent, seeds few or solitary;



plants generally have zig-zag stems which are
slender, weak* and about one foot long; usually
plant has rootstocks# .
Astragalus artipos Gray Proc. Am. Acad. 13:370,

1878.
Plants mostly glabrous throughout, the stems 

growing from the crown"of a woody root; stems in 
rather dense tufts, flexuoso, about one foot long# 
slender; leaves mostly about one dm* long, pet
ioles shorter than the rachis; leaflets 11-17, 
narrowly oblong to oval, about 8 mm. long; flowers 
few, in rather crowded racemes, peduncles shorter 
than the leaves, the corollas about creararcolored; 
calyx caapanulate, 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. long.

- .

Blooms rather early in the spring*
Description from material collected by: M. E

Jones, HaoKberry, 5/86/84. f
Astragalus bockwithii T. &. G. Pac. Rail. Rep* 3:

120, 1854.
Plants with rather dehsoly tufted stems grow

ing "from a woody root, the stems 4-28 inches high, 
ascending to almost decumbent, branched below;



leaves with petioles never • as long a® th# -
rachis and peduncles deeply striate; leaflets 
12-24, "broadly oval to elliptical, short petiolul- 
ate, obtuse, coarginate, varying quite widely in 
length} calyx canpanulato, 4-7 mm. long, black- 
hairy, teeth deltoid, and usually about as long as 
the tube; pods mostly oblong, acuminate, 2*5-4 cm. 
long, ventrally bisulcate, usually sparsely black- 
hairy, stipe about 6 mm. long; flowers ordinarily 
ochroleucous, in short racemes* Blooming In April

Description drawn mostly from Jones, who did 
much work with the species#
Astragalus lentiginosus Dougl. in Hook. FI* Bor*

Am. 1:151, 1834.
Plants with stems branching from the base,
t : •

stems and leaves strigillose to glabrate; peren
nial* the flowers occurring in ho ad-like racemes; 
leaflets 11-21, narrowly oblong to ovato or ob- 
ovat®, 4-9 mm. long, the pubescence strigillose, 
the peduncles shorter than the leaves; flowers 
white or purplish* about 7-9 mm* long; calyx 
tube 8-3 m i  long* the teeth subulate, one-half 
to nearly as long as the tube; pods long-acumin
ate, ovate, flattened, membranaceous, refloxed.



shiny, sulcata along both sutures, 2-celled except 
at the apex, some time's purplish-mottled# Stems 
often elongate#

Description from fresh material gathered at 
Fort Grant. Herbarium material collected by: J. J# 
Thornber, Thatcher, 4/14/05; «T. J. TMimber, Univer
sity Farm, 5/15/18; J. J# Thornber, Bowie, 4/4/15#
Astragalus lentiginosus var. diuhysus (Gray) Jones

Cont. 7:675, 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, 
ratter thick, obovate, to oblong or narrowly so,
1-2 cm. long, often a bit retuso? .peduncles a s . 
long as the leaves, the flowers in capitate ra
cemes, the corollas blue to almost white; calyx. 
cuneate-cylindrio, teeth shorter than the tube; 
pods membranaceous, much inflated, papery sometimes, 
ovate-acuminate, 2-2.5 cm. long, .incurved, some
what shiny.

Description mostly from Jones since only frag
mentary herbarium material was available.
Astragalus lentiginoses var.macdougali (Sheld#)

Jones Cent. 7:675, 1895.
Stems almost erect, a foot long, branched be-
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low; leaves 5-7 mm. long; leaflets about 20, 1 cm. 
long, glabrous, oval to elliptiesl; 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 mater-
• ■ ■ " ■ ... - • , y -

ial collected by: J. J. Thornber, Holbrook, 6/16/17;
J. J. Thornber, 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 Phoenix, 2/20/27.

Astragalus lentiginosus var.mokiakensia Gray Proc.
Am. AcadVlL3:367, 1878.

Plants with erect, thick, sli^itly flexuose 
stems from a fleshy root; leaves with petioles be
low, about sessile above; leaflets 11-15, obovate, 
omarginate, about 1 cm. long,. puberulent to glabrous; 
flowers in spikes, pink-purple to blue in color; , 
calyx tube campanulate, often reddish, 3 mm. long, 
upper teeth triangular, much shorter than the tube, 
the lower filiform to subulate, about twice as 
long as the upper ones; pods about 2 cm. long, ob- 
long, tereto, slightly curved, coriaceous, varying 
somewhat in shape.
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Description from material collected by Mr. 
Biordan, north of Tuesoni ®/l7.

Astragalus lentlginosus var* ooulterl (Benth.)
JonesCont. 8:4, 1898.

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

Description modified from Jones; no material 
available.

Astragalus lentiginosus var. vuooanus Jones Cont.
8:3, 1898.

Plants with hoary, asoonding to erect stems,
two feet high, biennials blooming as winter annuals;v
puberulent throughout; leaves almost sessile; leaf
lets about oval, 1.5 cm. long, 20-24 in number; 
flowers in spikes, erect, whitish; calyx cylindri
cal, with very short teeth; pods glabrous, membran
ous, ovate, short-pointed, thin and translucent,



about 2 om. long, nruoh Inflated, in long, erect 
peduncles, completely two-celled, dldymous.

Description from material gathered by:
J. J« Thornber,Billito, 4/30/05; M« B. Jones, 
Yucca, 5/15/84; J. J. Thomber, Oracle, 5/3/05.

Astragalus lontiginosus var. fromoritii T. & G.
Wats. Bot. King; 66, 1871.

Plants with stems very many from crown of a 
woody taproot, long-villous throughout; leaflets 
ovate-lanoeolate to narrowly ovato, villous below, 
obtuse, 12-22 mm. long, short-petlolulate, 13-23 
in number; flowers in rather short racemes; oalyx 
cylindrical, narrow, 9 mm. 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 bract black-hairy; corolla laven
der, the wings and keel violet; pods 15-20 mm. 
long, curved, tapering to a point, translucent, 
oval-ovate, tip falcate, sessilo, papery-charta- 
oeous, glabrate, sometimes very finely purple- 
flecked; plant examined was diseased; , peduncles 
shorter than the leaves.

Description written from fresh material 
from the U. S. Forest Service at Winslow.
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20. Astragalus palana Jonos 2o q 4:57. 1893.
Plants differing from A. lentlglnosus in that 

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

Description modified from Jones, who lists 
this as a variety, although I would be inclined 
to include it as a species, since it has such mark
ed differences. :

21. Astragalus palmer! Gray Pro®. Am. Acad. 7:398,
1858.

Plants with stems 2-4 dm. high, rigid, and 
somewhat grooved in the dried material; specimens 
examined grayish-strigose; leaves subsessile to 
petioled; leaflets 10-28; linear-oblong to ellip
tical, 2 cm. long or less, obtuse and markedly
petlolulate; calyx tube short-campanulat©, less 
- : ■ • / ' 
than 2 mm. long, the deltoid teeth about as long;
peduncles longer than the leaves; flowers racemose,
purplish; pods triangular-acuminate, glabrate,
some also ovate or nearly so. Blooming in April.

Studied from poor material gathered near Ft. 
Grant and from descriptions of Jones and Gray.

v . *■ ■ •



Astragalus alloohrous Gray Proa. ia. Acad. 13:
366, 1878.

Plants generally annuals, with rather ooarso, 
rigid stems whioh 'are about 2 feet high, caespit- 
ose, often angular, violet-red suffused, strigose; 
leaves generally greenish, about sessile, 3-9 cm. 
long; leaflets 8-20, generally villous beneath and 
glabrous above, 1-1.5 cm. long; flowers in racemes; 
calyx nigrescent, often ashy, about 3 mm. long, 
the teeth lanceolate-subulate and as long or slight
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 sulcata, minutely reticulate, 2-3 cm. long, 1 
cm* wide and high, generally minutely strigose$ 
half-oval, aploulate, acute, with a'tiny stipe, both 
sutures about alike. Blooming in March*

Description drawn from fresh material collected 
at Ft. Grant.

Astragalus alloohrous vor. wootonl (Sheld.) Skora
Included as a variety since the plant resem

bles very closely A. alloohrous in herbage and 
growth characteristics, the only marked differen
ces being that tho pods are more membranaceous, 
translucent, up to about 4.5 cm. long, lunate in
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outline, and the flowors are yellow-white rather 
than purple. Plants blooming March to May.

Studied froafresh material gathered at Ft,
' : • . ■ ? ■ • .■ ' ' :

Grant. Herbarium material was collected by: D.
: : •/.:=■ ■ .• - ■ •; -- ■ ■-Griffiths; M. French Gilman; J. J. Thornber, Tuo- 

. . - . ' • :• - ' 
son, 3/7/02 and 4/17/03, Safford, 4/5/15, Bowie '
4/15/05, Hillito, 4/30/13, Santa Ritas, 4/17/OS,
Ft. Lowell, 5/2/03, ^iwio, 4/4/15, Tucson, 4/22/06,
Nogales, 4/1/30; JY R. Sandige, Bowie, 4/5/15;
5Y Barber, Paso Robles, 4/21/01.

! ' ■ . v ■ '

PreussllV

23. Astragalus nreussii {Benth.) Gray Proo. Am. Acad.
6:222, 1864.

Plants perennial from semi-woody root; with 
ascending stems rather few, 1-3 foot high, puber- 
ulent to strigose throughout; leaves 2 dm. long 
or less, leaflets 10-20, obcordate, oblong, some-

r . ' •

> times ovate, 1-3 cm* long; flowers few in racemes, 
about .2 cm. long; calyx strigose, blade-hairy; 7-9 
mm. long, the teeth about deltoid and less than half 
as long as the tube; corolla reddish-purple, often 
delicately nerved; pods oblong, about 1.5-2.5 cm. 
long, thick, puberulent to somewhat strigose, net-
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ted-nerved, 1-celled, with stipe about as long as 
the calyx*

Description written from fresh material*

24. Astragalus -pattersoni Gray in Brandeg* Rep* 3. w.
Colo* 285, 1870.

Plants perennial, with stout, erect, glabrous 
stems from a rather woody base, often 3 foot long, 
decumbent in some plants; leaves as much as 2 dm* 
long, about sessile, loaflets.11-24, oblong, some
times linear-lanceolate, 2 cm. long, rather thick, 
glabrous above, atrigose beneath; flowers sessile, 
in many-flowered racemes; calyx campanulate, about 
5 mm. long, thin, the upper side arched and the

" . ' ' ■ ;x _
lower straight, teeth subulato-filiform, about 
half as long as the tube; pods oblong-ovatej some
what coriaceous, inflated, with partial partition 
formed by intrusion of tho ventral sutures, and with 
rather short stipe*

Description is drawn from fresh material gather
ed near Tucson, from Jones, and from dried material 
in herbarium collected by: J* W. Tourney, Camp Verde,
8/5/91.
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Astragalus -pattersoni var. araolongus Jones Coat.
10:65, 1902.

Plants with no groat number of distinct herb
age characteristics since they Intergrad© quite 
freely; peduncles much shorter than the leaves; 
leaflets powdery-glaucous, 1-2 cm. long, oval to 
ovate in shape; flowers stubby; calyx tooth delt
oid, about one-half the length of the tube; pods 
oval, somewhat plum- liko, 2 cm* or less long.

Description drawn partially from Jones and from 
dried material in herbarium collected by : J. J. 
Thornber, Holbrook-Snowflake Road, 6/5/17.

Reventi-Arrootl ' -

25. Astragalus arrectus Gray Proo. Am. Acad. 8:289,
" . - : 1870

Plants quite variable, vrith stems usually 
about a foot high, slender, from rather woody 
roots; leaves 2 dm. long or less, the upper n- 
bout sessile; leaflets 12-50, linear to ovate, 
the upper generally greener and more ovate; flow
ers white to ochroleuoous, about 1.5 cm. long; 
calyx eaapanulato, black-bairy especially on the 
teeth, teeth about deltoid, ana about half as 
long as the tube; pods about linear, flattish.



48

2 am. Ions and very narrow, glabrous, the ventral 
suture thlok and raised, the dorsal sulcate; stipe 
about as long as the eolpc, not curved; plants with 
minute bracts; peduncles very long and about as 
thick as the stems.

Description modified from Jonos since no mater
ial was available. ,

Ast: jus oromiticus Sheld. Minn. Boti Stud. 9:20, _ _  _ . , . _ 1894.

Plants growing from a rather woody oaudex, 
branching into rather flexuose, slender, foot-long 
stems; leaves about 1.5 dm. long; leaflets about 
20, narrowly elliptical, markedly glaucous, petiol- 
ulate, about 1.5-2 cm. long, obtuse, lax; calyx 
oylindri cal- oampanulate, black-hairy, the teeth 
triangular, half as long as the tube; flowers race
mose, white to purple; pods 1.5 cm. long or longer.
narrowly oval to oblong, cardboard-like in consist
ency, almost globose, on a gradually narrowing 
stipe about 1.2 cm. long; dorsal suture sulcate as 
in A. arreotus.

Description written from material sent In by 
the U. S. Forest Service at Holbrook.
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Lotlflorl

27. Astragalus aooumbons Simla. Mlmu Bot. titude 9:20,
■ . - .  -.................. . . . . .  ■ . .

Plants with many short, stiff stems from an
ereot taproot, perennials, a number of the plants 
growing together in a sort of mat; leaves 5-7 cm. 
long, petioles over half the jrholo, slender; leaf
lets about 8-16, rather leathery, sessile, 7 mm. 
long, about half as wide, end henoe oWvate, ob
tuse; plants generally ashy with oppressed "hairs; 
flowers short, white, and purple-tipped, In capi
tate racemes, the individual flowers sessile; 
calyx long-cylindrical, about 3 mm. long, nigres
cent, teeth deltoid, less than half as long as the 
tube generally; peduncles m c h  longer than the 
leaves; pods 1-2 cm. long, oblong-elliptical to 
oval, wrinkled, minutely pubescent, the dorsal 
suture silicate, rounded at both ends; blooming 
in April.

Description drawn from herbarium material 
collected by: Gooddlng, Alpine, 7/31/12; VTooton,
Showlow, 9/13/13.
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StriRulosi

28. Astraga3.ua rusbyi Greeno Bull. Cal. Acad. 1:8, 1884.
Stems branched, plants perennial, 5-6 dm. high, 

almost glabrous, the stipules free and distinct; 
leaflets 17-27, oblong to oval, about 1 cm. long, 
obtuse to truncate, strlglHose below, glabrous 
above; flowers in elongate racemes, with long pe
duncles; calyx teeth triangular, less than one- 
half the nigrescent tube, which Is 2 mm. long; 
corolla yellowing or with purple banner, 7-8 mm. . 
long; pods straight, narrow, linear, 2 cm. long,
glabrous, with a wido partial partition from the 
ventral suture.

Description written from herbarium material 
collected by:* J. W. Tourney, San Francisco Mts., 
9/10/94; D. T. MaeDougal, Flagstaff, 7/5/98.

29. Astragalus brandegei Porter FI# Co. 24, 1874.
Plants with stems divaricate-ascending, many, 

matted, flexuose, very slender; leaves 6 cm. long, 
often pendulous; leaflets 7-12, linear, folded, 
obtuse, about io mm. long or longer, glabrate 
above and strlglHose below; flowers In short ra
cemes, with about 5-7 flowers to a raceme; calyx 
villous-hairy, tube about 2 mm. long, the subulate
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teeth almost as long, turbinate; corollas white to 
ochroleuoous, often purple-tipped; legumes papery- 
membranaceous, oftenappressed-villous, about! om« 
long, inoruved; plants with rootstocks; pods gener- 
ally linear-oblong in .shape, but are often broader; 
dorsal suture often intruded, although not always.

Description written from fresh material gather- 
, ed near Safford.

50. ' Astragalus oobrensia Gray PI. Wr. 2:45, 1855.
Plants with the stem® up to a foot long, sub- 

ereot, zig-smg, with tho internodes shorter than 
the combined raehis and petiole of tho loaves; 
leaves about 9 cm. long, often less; leaflets 12- 
22, about 9 mm. long, obovate, to oval or narrow
er, retuse, glabrate; flowers in short, dense 
spikes, fruits in a more open raceme; 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
to oblong, about 1.5 cm. long, stiff-papery, about
sessile, obcompressed, dorsally sulcata, the ventral
suture thickened, raised, and intruded slightly
into the interior of the. pod. Entire plant puberu-
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lent. Blooms in summer.
Rather poor fresh material examined, col

lected at the Mt. Lemon control at an altitude 
of about 7000 feet. Description written partly 

1 from Jones. _ ' ' ‘ '

Flexubsi . .. ' - ' . v::

51. Astragalus famelicus Sheld. Mian. ^ot. Stud. 9:
■ :■ ' : 158, 1895. ; "

! Plants erect perennials, about12 feet 
rather flexuose, slender stems growing from root
stocks; stems generally somewhat appressed-pubes
cent throughout; leaves shorter than the stout 
peduncles; leaflets linear to oblong, is mm. long, 
about 12-17 in number; flowers inclined to be pur
ple, on long-peduncles racemes; calyx tube insert
ed obliquely or at right angles to the pedicel, 
about 6 mm. long, obliquely or at right angles 
also with respect to the minute, deltoid teeth; 
pods oblong to oval, inflated, inclined to be 
coriaceous, about 2 cm. long, short-villous through
out, straight, acute, with a short stipe or none. 
Blooms in late spring.

Description written from dried material collect
ed near Flagstaff; herbarium material includes the



following: J. V/. Tourney, Flagstaff, 9/5/94;
D. T, MaoDougal, Mormn Lake, 6/9/98; L» H. (fol
ding, White Mountains, 7/23/12.

Astragalus sileramm Jones ^ont. 2:242, 1891.
Plants with flexuose stems, internodes 6 cm.

long, several from a stout and woody root, usually
■ . ■ ■ ' ; ,

prostrate; entire herbage silky-pubescent with 
villous hairs; leaves about 1 dm. long, about ses
sile; leaflets 14-20, 1-2 cm. long, oval to oblong, 
obtuse to retus®, truncate at the base, long petiol- 
ulate, rather thick; flowers generally oohroleueoue 
or cream-colored, with the tips purple; calyx camr 
panulate, tube about 2 mm. ‘ long, the teeth* about 
as long as the tube, the whole calyx inclined to
be rather membranaceous; peduncles longer than the' - ' : *
leaves; pods papery to coriaceous, globose to ob
long, straight, 2 cm. or less long, with flat, up
turned apex, inflated, mottled.

Description mostly written from Jones, since 
only his publication on the species and very frag
mentary material from the Graham Mountains were 
available.



Ar&ophvlll

53. Astragalus shortianus Hutt. in T. & G. FI. H. A.
1:331, 1838,

Plants praotically aeaulesesnt* the very 
short stems forming a dense, crom-liko mat; gen-/ 
orally .silky-villous throughout; leaves sometimes 
2 dm. long, usually less; leaflets 10-30, 2,5 cm, 
long or less, oval, with long petiolule; pedun
cles shorter than the leaves, the flowers bright 

; • ' -
violet, conspicuous, in capitate racemes; calyx

' \ - ■. . * • •

commonly about 1 era. long, black and whit® hairy, 
narrowly campanulate to cylindrical, the teeth 
always shorter than the tube£ petioles half the 
rachis in length; pods ovate to lanceolate, lat
erally flattened, leathery, with the dorsal suture 
somewhat intruded, ribbed, almost falcate, somewhat 
villous-pubescent.

Description written from herbarium material 
collected near Safford.

34. Astragalus argophvllus Hutt. in T. &. G. FI. IT. A.
1:331, 1838.

Plants with slender, prostrate, woody stems, 
short internodes, oecurring in tufts; leaves about 
1 dm. long, slender, marrow, the petiole about
half the leaf rachis; leaflets 16-18, lanceolate,

. . .  . . . . ■■■ •• - ' • : . •
acute or sometimes obovato, 12 mm. long or less, 
silvery-canescent; peduncles never longer than



the leaves; flowers pink-purple, capitate at the 
ends of the slender peduncles; calyx membrane** 
ceous, 1 cm. long, narrow, teeth less than one- 
half length of the tube; calyx teeth generally 
unequal; pods always villous, varying widely 
but generally round to -ovlong-ovate, 1.5 cm. long, 
arcuate toward the apex, jointed to the calyx with 
a minute stipe, cavity coarse hairy. Blooming 
from May to September.

Description written from several sources since 
nb material was available.

' - : ■ : - - - - , . .i . ■
Astragalus argophyllus var. castanaeformls Jones

Stems short, in dense mats, the stipules im
bricated; leaves with petioles as long as the ra- 
ohis; leaflets 8-16, ovate to elliptical, acute 
to rounded, 1 cm. 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 suture thickened, 
ending in the short, triangular beak; dorsal suture 
convex and raised, but not intruded.

Description from herbarium material collected 
by: D. f* MacDougal, Mormon lake, 5/7/98.
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Astragalus arKouhyllus var. uouhraemonus Jones Cont.

stems much, branehed. In tufts, ascending, pe
duncles longer than the leaves, Internodes longer 
than the stipules, but usually not more than 6 
inches long; leaflets 10-30, oval, acute, thick, 
about 6 mm. long, silky- osnescent, appressed-hairy; 
leaves about 7 cm* long; pods inflated, less than 
3 cm. long, oh&rtaoeous-coriaceous, lanceolate to 
oblong-ovate, sometimes arcuate, gray!ah-pubes
cent, Tilth a thick, short stipe*

^  Description modified from Jones; no material
available*

35. Astragalus desneratus Jones Cont. 2:243, 1891.

Plants almost acaulesoent, such stems as 
exist having congested intornodes, stems rigid, 
■woody, usually prostrate, numerous in tufts from 
the root; leaves-3 cm. ;l©ng or loss, petioles 
slender and about twice the rachis; leaflets 8-14, 
oval to obovate, obtuse, not over 1 cm* long, a 
bit thick, folded, senescent on both sides; stip
ules large, hyaline, acute, conspicuous; flowers 
white to eream-colored, pink-purple ribbed; calyx 
tubular, 7 ram* long or less, sides straight, red-
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dish, teeth as long as the tube or shorter, aerer 
longer, the tube orlnkly white-hairy; pods quit® 
variable, ovate to linear-bblong, smooth when old, 
shaggy when young, 1-3 cm. long, the cross seetion 
varying greatly In outline, sessile, leathery to 
papery, ventral suture raised and thick but the 
dorsal thickened only within and raised as a mere 
line without»

Description modified from Jones since no herb
arium material was available.

36. Astragalus romulcus Jones Coat* 7:658, 1895#
Plants rather stout perennials with prostrate 

stems about 6 inches long or longer, glabrate to 
puberulent throughout; leaves less than 1 dm. long, 
flexuose, the petioles shorter thrna the raohls; 
leaflets inclined to be leathery,-9-56 in number, 
petiolulate, 5-30 mm. long, glabrous above, short- 
villous below and on the margins; peduncles 10-SO 
flowered, the flowers spreading, purple; calyx tube 
obliquely cylindrical, 6-7 mm. long, teeth trian
gular, usually about half as long as the tube or 
less; pods oval-ovate, about 3 cm. long, sessile, 
usually glabrous and fleshy, obcompressed hut not 
sulcate, 1-celled, apex upeurved, deltoid-acute

57



in cross section; fruiting peduncles somewhat de
cumbent. Leaflets generally oval in outline* Jones 
describes a variety as occurring in Arizona, but 
it is apparently a hybrid with A. layneae.

Described from herbarium material collected 
by D, T, MaoDougall, Flagstaff, 6/2/98*

Astragalus newberrvi Gray Proc. Am. Acad. 12:56,
: ' : • : ' " 1876 #

Plants perennial herbs with very short stems 
forming small, dense tufts, growing from the crowns 
of the straight roots; leaves with stipules about 
free, short, zmry, petioles sometimes longer than 
the raohis of the leaf, but sometimes sessile; 
leaflets g-4, obovate, 1 cm. or less, or sometimes 
slightly more in length, densely fine-villous, api- 
oulate; flowers in 2-6 flowered racemes; calyx 
tube about 1 cm. long, with the subulate teeth 
about half as long as the tube; corolla about 5 cm. 
long, livid, purple-tinged; pods sessile, inflated, 
ovate-oblong, villous, the tip laterally compressed.

Description from Coulter and Nelson and from 
herbarium material collected by: M. E. Jones,
Peach Springs, 5/84.



Plants with crovms oblong, 3-7 cm. long,
varying widely depending on whether or not the 
plant grows in the shade or sun; loaves about 1-
1*5 dm. long, about the same length as the ptx 
dunelea $ petioles twice as long as the rachis of 
the leaves, leaflets about 10; flowers deep blue, 
conspicuous, about 3 cm. long; calyx soft, black 
and white hairy, the teeth subulate and general
ly more than 5 and less than 8 mm* long, longer 
than the tube; pods 1 cm. long, more or less 
ovate, vent^ally shallow-suloate, a bit inflated, 
with long, villous hairs, crisped. Grows on the 
l&gollon Plateau at an elevation of about 6000 
feet, and blooms in May or earlier at lower al
titudes* • : . ; . . ■

Description modified from Jones,

Malaci

38. Astragalus ensiformis Jones Cont.7:658, 1895.
Plants with few prostrate, slender, sometimes 

ascending stems about 1 dm. long; loaves about 1.5 
dm. long, fow in number; leaflets 12-16, oval to
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narrowly oblong, about 1.5 cm. long; obtuse, gla
brous on the upper surface, villous on the lower, 
as are the stems; stipules large and wide; flowers 
on short pedicels; flowers purple, sessile; calyx 
nigrescent, 4-5 mm. long, the triangular teeth 
about half as long as the tube; pods about 8 mm. 
long, oboompressed when dry, suloate ventrally 
but not dorsally, reflexed, appearing vetch-like 
when dry, somewhat falcate, obtuse at both ends,
dorsal suture intruded almost to the ventral.

.. . . , . _ ,

Description modified from Jones, who is the 
only person I have found who describes this spe
cies. . . . ; , : .■ " • - ' ; ' . .

Astragalus layneae Greene Bull. Cal. Acad. 3:
156, 1885.

Plants with very short to foot-long, flex- 
uose stems, internodes usually less than 2 cm. 
long, several from the slender rootstocks; leaves 
prostrate, short-petiolate; leaflets 12-18, oval,
1 cm. long, long-potiolulato, often long, tangled, 
silvery-hairy; flowers white, tips purple, in ra
cemes’ which are many- flowered, stubby; calyx about 
oampanulato, black and white hairy, with very 
short, deltoid, black teeth; pods often arched



to a complete oirole, sMrti-stipitate* 5-5 cm* 
long, long-acuminate, somewhat fleshy, walls thick, 
dorsal suture intruded about half-way from the has® 
to the middle, then 1-celled to the tip*

Description from Jones; no herbarium material 
available.

Mollisslml . _ , . '

40. Astragalus blgelovii Gray PI* V/p* 2:42, 1855* 
Plants with rather rigid stems, ascending 

from prostrate base, plant throughout silky- 
tangled- pubescent ; leaves up to 2 dm. long, pe
tioles as long as the leafy raohis; leaflets 
rounded to oval, 15-30, yolloe-halryj corolla 
violet, the flowers occurring in dense spikes, 
on long peduncles; calyx a bit inflated and pink, 
shaggy-villous, slightly curved, tube 7 mm. long, 
teeth filiform to subulate and about half as long 
as the tube; pods smooth, leathery, dehiscent, ob
long to ovate, slightly arched, 1 cm. long or 
longer; Pods vary greatly in tho species; both 
sutures sulcata, the legma® obcompressed. Bloom
ing February to April; in complete fruit often 
by the end of March.
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Description mrltton from fresh material
gathered la the Santa Ritas at ahoat 4000 foot*
Herbarium material collected by: J. J. Thorn-
bar, Mescal, 5/26/06 and Bapire Ranch, 9/1/05$
L. lie Goodding, Bisbce, 4/09; 1. C. m i  teheed,
northern Arizona; J# C. Reed, Cochiso, 4/6/16;

: - : •

L* T* MaoDougal, Flagstaff, 6/18/98.
■ > . ; - . ■ -

Astragalus bigelovll var. matthewsil Wats. Proo.
im. Acad. 18:192, 1885. (as sp.)

, ■Plants in genera! like tho type species ex
cept that flowers are in loose spikes; pods about 
1.5 cm. long, markedly inflated, chestnut-shaped, 
about as wide as long.

Description from Jones, since no material was 
available.

Astragalus bigolovii var. thomnsonae (Wats.) Jones
- cont. 8:23, 1898.

' ' - ■ - '■ ' - ...  ; / ■ •Aoaulescent, few thick crowns from a semi-
woody root, a beautiful plant with very showy
purple flowers; leaves long, attenuate-tipped, the

' ' ' ■ ,leaflets very many on the raohis, often as many as
fifty, the pubescence white-woolly, and the leaves 
moss-green; flowers in loose spikes, about 2.5 cm.
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long or less; calyx tube 1 cm. long or slightly 
less* the teeth usually less than one-third as 
long, nigrescent; flower stalks usually longer 
than the leaves; pods about oblong to almost ovate, 
1-3.5 cm. long, markedly falcate, oppressed silky- 
hairy throughout, tm>-celled to within about 5 mm. 
of the tip, both sutures sulcata* This is one of 
the most beautiful plants of the entire genus and 
at the same time probably one of tho.most poisonous 
of all loco plants* according to cattleman.

Description written from pressed material from 
the'ICaibab region of northern Arizona.

41. Astragalus intermodius (Jones) Palmer In Jones,
. Cont. 8:6, 1094.

Plants very similar, to A. amnhioxys. but 
differ in that the pubescence is fixed by the base, 
(villous),, rather than attached at or near the mid- 
die; typical perennials with very short stems, usu
ally less than on© foot long, growing in tufts, and 
covered with imbricated stipules which may be 
4 cm. long; loaves 5-8 cm. long, silvery-oanescent, 
petioles about half as long as the raohis; leaflet® 
20-35, usually oval, 3-8 mm. long, generally ob
tuse or rounded; calyx tube cylindrical, short-vil
lous, the teeth about half as long as the tube;
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flowers loosely spicato, confined to the upper 
third of the peduncle; pods generally oblong, 
about 2 cm, long, about straight, the tip del
toid-flattened; pubescence on the pods generally 
short-villous, . . .

Description modified from Jonos; no material
‘ ' ' ' ' : - . . , - • " -

available.

42; Astragalus humboldtii Gray ?roc. Am, Acad, 6:195,
- v  . ' / ;• .... ..

Plants aoaulesoent or with short, prostrate 
stems; leaves usually longer than the peduncle, the 
petioles shorter than the leaf raohis; leaves with 
leaflets 40 or more, ovate, acute, 8 mm, long or 
less, with rather dense yellow pubescence; flowers 

' violet to white, usually in dense spikes, rather . 
conspicuous; calyx tube 5 mm. long or slightly 
less, with short, oppressed pubescence, the teeth 
more than the tube rarely, usually more than half 
the tube, subulate; pods narrowly oblong to oblong, 
1.5 cm. long or less, falcate, with markedly ribbed 

' valves; when mature, pods are puberulent, two-cell
ed from about half way down to the base. From ap
pearances this might easily be a variety of bigelov- 

■ lie

Description modified from Jones,



43, Astragalus molllssiims Torr. Aim. Lyo. H. Y. 2:
~  ' 178, 1828.

Plants with rigid stems, which ascend from 
a prostrate base, Internodos short and tho crowns 
tending to bo fleshy or woodyj leaves with petioles 
about half as long as the entire leaf, or about 
as long as the rachis; leaflets 15-30, oblong-
' ■ . • . ' V - . . ■ ■ ■

ovate, velvety-villous with somewhat yellowish hairs 
flowers generally in rather dense spikes, bright 
purple, conspicuous, about 2 cm. long, the pedun
cles generally as long as the leaves; oalyx tub© 
about 6 nm« long, tubular, rather long silky-vil
lous, the teeth subulate and usually less than 
half as long as the tube or just about half as 
long; pods smooth, ooriaeeous, narrowly oblong 
to oblong, laterally flattened, both sutures sul- 
oate, when mature somewhat arcuate. This is one 
of the most poisonous of all the locos.

Description from fresh material collected 
near. Ft. Grant. Herbarium material collected by:
J. R. Sandige, Bowie, 4/4/15.

Sarco oaml . ' „ : " .

44. Astragalus olattensis KUtt. in T. &. G. FI. N. A.
. 1:132, 1838.

•, Plants perennial, caespitoso, with rather



Blender, mostly.prostrate stems about a foot long; 
leaves with short petiole;,leaflets 16-28, cuneate 
to oblong or elliptical, about 5-15 mm. long, acute, 
rounded, or toothed at the apex; flowers racemose, 
dense; calyx tube narrowly cylindrical, about 5 
nmu long, black-hairy, the teeth deltoid 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, obpompressed.

Description from Rydberg, and herbarium mater
ial collected by: J. J. Thornber, H H « m »

0oreati

45. Astragalus sophoroides Jones Zoe 2:12, 1891.
Plants with rather slender stems, 1-3 dm. 

long. Internodes several and 3-6 cm. long, dense
ly pubescent; leaves about 8 cm. long, petioles 
generally shorter than tho rachis; leaflets 8-16, 
linear to oblong, rounded at apex, cuneate at base.
1-3 cm. long; flowers less than 1 cm. long, white 
to purple-tinged; calyx shaggy-hairy; pods arched, 
5-9 mm. long, obcompressed, chartaoeous, not sul
cata on dorsal suture, seeds large.

Description from Jones; no material available.



46* Astragalus confertlflorus Gray Proa* Am. Acad.
.. 13:368, 1891.

Plants diffusely branchod, prostrate to 
decumbent; leaflets 4-12, oblong or lanceolate 
or linear, acutish, puberulent above, villous 
below; flowers white to yellovTish, the peduncles 
longer than the leaves; flowers in elongate 
spikes; calyx about cylindrical, 5 ram. long, 
the subulate teeth about as long as the tube; 
pods short, about 7. ram. long, occasionally 12 
mm. longj obcompressed,- ovate to about oblong, 
always pubescent, but this varying, almost straight 
with a very short stipe, deeply intruded dorsally, 
the sutures almost moeting within. This is exact
ly A. flaviflorus (0. K.| Sheld.

Description drawn mostly from Coulter and 
Nelson. . - ; ... -::: : ; • - ' ' - ^

6?

47. Astragalus Zoe 2:12, 1891.
Plants densely caespitose, from the straight 

taproot; leaves long, often 3 dm., with green 
petioles about as long as the raohis or leas; 
leaflets puberulent, about filiform or linear, 
long and narrow, 2.5 cm. or longer, acute, about 
10 in number, the upper ones on the racMs obsol
escent; flowers purple-tipped, 7-9 ram. long;



calyx about 4 m .  long, tomentoae, the teeth barely 
as long as the tube, subulate; peduncles Juncus-llke 
tapering, with the flowers loosely racemose on the 
upper half; pods about 6 mm. long, linear In cross 
section, neither suture prominent, long-villous, 
about oval to oblong, a bltsulcate dorsally and 
ventrally; plants blooming In spring,. about March*

Description from material collected by: M. B.
Jones, L'oenooppa, Arizona, 6/11/W3*

Astragalus troglodytes Wats* Prod* Am. load. 20:
362, 1885,

Plants with erect leaves about 1 dm. long* 
but practically acauloscent; petiole longer than 
the leaf rachis; leaflets 12-16, obovato to nar
rowly so, obtuse, usually about 1 cm. long, often 
retuse, oppressed-villous; flowers in dense spikes; 
calyx 4 ram. long, teeth half as long as the tube, 
the flowers about twice as long as the calyx and 
tube; pods loosely villous, 6 m .  long, obcompross- 
ed,' sutures prominent and apiculate, inflated, • 
not sulcata.

Description modified from Jones; no material 
available.



Astragalus ariaoniouG Gray Proc* Acad, 7:598, 
1868.

Plants annuals, usually with the stems pro
cumbent to prostrate, always flezmose, vllious- 
pubesoent, 25-35 enu . tall; leaves alternate, the 
petioles always shorter than the leafy rachls, 
scsMtlmes the upper sessile, densely villous-pub
escent on petiole, rachls, and both sides of the
leaflets; leaflets 9-19, linear-acute to narrowly 
ovate-obtuse, 3-10 ram, long, 1,5-4 mm, broad; 
flowers numerous in short racemes, barely 1 cm. 
long; pods 1.8-3,5 cm. long, somewhat inflated, 
linear, tapering somewhat to each end, without 
a stipe, slightly curved, reticulate beneath tho
dense, approssed-villous hairs, pods sharply con
tracted into a bealc about 4 mm. long; pods complete
ly two- celled by membranes extending from the 
dorsal suture; neither suture in tho least sulcata 
in the specimens examined; pods coriaceous; corol
las purple to dirty-white; calyx tube white and 
black hairy, campanulate, 5-6 mm. long or less, the
teeth subulate and generally much shorter than tho

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



V

70

ar about 1.5 mm. Ions ana nigresoont-hairy.
, Description dravni from fresh matorlal gathered 

in Tanque Verde region. Herbarium material includes 
that collected by: J. J. Thornber, Santa Ritas,
5/5/05; J. J. Thornber, Arivaoa, 3/27/15; J. J. 
Thornber, Mescal, 5/5/35; J• J* Thornber, Total 
Wreck Smelter, 5/8/02; J. J* Thornber, Empire 
Ranch, 5/7/03; H. E. Spruance, Oracle, 4/5/12;
E. G. Kendall, Tombstone, 4/6/35; V. II. Spalding, 
Sierritas, 3/30/06; O. Noyes, 3/3#.

50. Astragalus calycosus Torr. Bot. King. 66:t.l0,
1871.

Plants about acaulescent, silvery-hairy, 
with very short, branched caudex and divaricate 
leaves and peduncles; leaves with long petioles, 
at least twice as long as the raohis; leaflets 3-12, 
oblong or ovate, 3-10 mm. long, white-hairy on 
both sides, aoutish; peduncles longer than the 
leaves; calyx campanulate, the tub® longer than 
the deltoid teeth, 3-4 mm. long; corolla white or 
purple, cleft, the flowers in few-flowered capit
ate racemes; pods mostly straight but occasionally 
arcuate, sessile, villous, slightly sulcata dorsal- 
ly, tho ventral suturo a bit intruded, completely
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2-oelled, 1-2.5 cm. long; plants varying quit® 
widely.

Examined from fresh material gathered in. th@ 
v southern foothills of the White Mountains*

Astragalus calvcosus var. scauosus (Gray) Jones
Goat. 4:26, 1893.

Plants generally 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...." ■ y
, ., Studied from herbarium material collected by: 

M. E. Jones, 5/26/84; G. B. Grant, Grand Canyon,
;.. ' ' ' - - V ,

5/03; J. J. Thombor, Ft. Apache, 7/24/05; J. J. 
Thornber, Grand Canyon, 8/11/16.

Leetocarni

51. Astragalus nuttalllanus DC. Prodr. 2:289, 1925.
Plants marked annuals, blooming generally 

about February to May, tho stems simple or branch
ed at th© base, decumbent to ascending, slender, 
rather filiform, varying from a few inches to 2 
feet in length; glabrat® to strigoae; leaves 
petided, 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 am* long, the teeth narrow
ly subulate and as long as the tube; corolla light 
lavender to purplish, 3-6 nun. long; leaflets 11-21, 
oblong to obovate, usually retuse, 2-10 m .  long, 
often smooth above and strigoso below; pods rather 
linear, 2-3 cm. long, flattened laterally, not in
flated, 2-celled, glabrous when ripe, villous when 
younger; pods sometimes purple-suffused.

Description from plants collected in Tucson; 
herbarium material collected by the following:
J. J. Thornber, Tucson Mountains, 2/28/05, Wilmot, 
3/24/03,.Catalina Mountains, 3/21/03, University 
of Arizona campus, 3/30/02, Pantsno, 5/7/02, Em
pire Ranch, 5/8/02, Casa Grande, 3/25/02, Thatcher, 
3/14/05; D. Griffiths; B. F. Kilgour, Reddington, 
3/4/13; L. Swingle, Tucson, 1914; Alice Samson, 
Tuoson, 3/18/35; M. F. Gilman, Saoaton; D. Miller, 
Phoenix, 3/11/21; D. B. Garter, Picture Rooks, 
3/26/87; J. W. Tourney, Tucson, 5/10/94.

■ - e •

Astragalus nuttallianus var. triohooarnus T. &. G#
- FI. N. A. 1:334, 1838.

' « - ' * y

Plants annuals, villous throughout in con
trast to the type speciesj rather low; leaflets
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obtuse, 10-14 in number; stems seldom ©root, usual
ly prostrate to ascending*

Description from fresh material examined near 
Safford; herbarium material collected by: J. J.
Thomber, Oraolo, 3/12/05*

52. Astragalus nothoxys Gray Proc# Am* Acad* 6:232,
'.■."• “ . 1864,

Densely leafy plants growing typically in 
the Santa Catalina mountains, the specimens ex
amined being herbarium material since fresh mater
ial was not available; stems a foot long or longer, 
very numerous, entire plant about glabrate; leaves 
with petioles varying widely in length, the upper 
ones occasionally sessilo; leaflets 10-16, about 
6 mm* long generally, ovate or obovate to elliptic
al, retuse, a bit leathery, the pubescence sparse 
and villous; calyx almost cylindrical, about 4 mm.
long, straight below, arched above, the aimst

* ; "

filiform teeth less than the tube; corollas dirty- 
white, purple-tinged; pods acute, about B-celled, / 
dorsally oulcate, erect, linear, or slightly broad
er, often arcuate, flattened laterally. Blooming 
in spring.
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UicrantM : ■ •' ■ > ;;; v .
53. Astragalus hTPoxylus Wata* Proo. Am* Aoad. 18;192,

' • • - 1883.
Plants with the short stems matted, the inter

ne dos very short; leaves spreading, 2-3 cm. long, 
short-petioled; leaflets 8-14, obovate, long-petlol- 
ulato, obtuse, grayish-villous; calyx tub® turbin
ate, 2 im. long, black-hairy, with lax, subulate 
teeth as long as the tube; peduncles twice as long 
as the leaves; pods 1 cm# long, linear-oblong, 
narrow, ventral suture almost straight, acuminate 
into a deltoid beak, cordate in cross-section, sulcata
dorsally, grayish-villous.
• ' ' ' .•••.'• - - -. . •« ' . . ...

Description modified from Jones, sinoe no fresh 
nor herbarium material was available.

54. Astragalus vaccarum Gray PI. Wr. 2:45. 1853.
Plants with almost filifora, nearly erect. v -

stems 2 feet or less high, branching below; leaves 
8 cm. or leas long, somtimoa pendent, sessile 
above, petioled below; peduncles filiform and 
generally longer than the leaves; flowers greon- 
white to purplo; calyx tube almost cylindrical, 
very short, teeth deltoid, about as long as the 
long-villous tube; calyx bracts as long as the



oalyx; pods soft-villous, renifona in soction, 
broadly suloate along botitit amtur@se

Description modified from Jones sinoe no 
material was available*

Dldymooar-pl

55, Astragalus dlsnomus Gray Proo* Am. Aoad.-151565,
■. . . , ■ ' 1898.

Plants with prostrate stems, the inner ones 
sometimes assending, 3 foot or less long* inter- 
nodes long, branshed belowj leaves 4 cm* long or 
less, petiolato, spreading; leaflets leathery,
6-10, oblong to ouneato, rotuso, 3-7 mm. long, 
long-,petiolulate; oalyx white-villous, teeth subu
late , longer than the tube and green; flowers 
capitate, purple, about 4 ram. long, the wings 
white; entire plant white-villous; pods oval to 
deltoid-ovate, 4 mm. or less long, almost as 
wide, more or less corrugated, suloate dorsally, / 
ventral suture convex but not thiekened.

Description from herbarium material collected : - ' ■ - ■ ' ' 
by: J. <7, Thornber, 12 miles south of Oracle,

' ' ' ■ ■ ‘ ' \ ' ; ■■ ' '  • - '■5/13/05; J. J", Thornb©? and Hastings, Saoaton,
4/7/76; M. Froneh Blman.
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Astragalus aooumbens Sheld. Mlmi. Bot* Stud, 9*167,
1894.

A. urooumbens Wats. Proo. Am. Acad. 20:361, 1885^
Astragalus alloohrous Gray Fro#, Am. Acad. 13:366,

1878.
var. wooton! (Sheld.) Mina. Bot. Stud. 9:138,

1894.
A. trlflorus Gray PI. Ir. 2:45, 1883. (In part).
A. suboinereus Gray Proo. Am. A@ad. 13:366, 1878.
A. playanus Jones. Coat. 8:6, 1898,
Fhaca triflora DC. Astras. 50:T, 1, 1802*
Phaca oandollaana H. B. K. Gen. k Sp. vi:495, T,

586.
A. oeruasatua Sheld. in Mian. Bot. Stud, i:139,

■  ̂ : " : ' 1893.
Astragalus artipes Gray Proo. Am. Acad. 13:370,

1878.
A. amphloxys Gray Proo. Am. Acad. 13:366, 1878. 
a . yesportlnus Sheld. In Mina. Bot, Stud, i, 150,

1894.
A. crosoontioarpus Sheld. Bull. Geol. Nat. Hist.

Surv. 9:148, 1894.
A. ohamaoluoo Gray in Ives Rep. Bot. 10.
A. oophorus Wats, in Bot. King. Exp. 73, 441.
A. m m a e u s  (Nutt.) Jones Rev. N. W. Sp. Astrag.

510, 1913.
A. megaoarpuo var. oaulesoens Jones Gont. 7:643,
Phaoa pygmaea NUtt. in T. & G. FI. N. Am. 1:549}

• •. : '■ ' ■ ' ■ 1830.
Tmgaeantha pygmaea Kuntzo Rev. Gen. 2:941, 1891. 
Xylophacos aragalloides Rrdb. Bull. Torr. Club 34:

■ . 48, 1907.
Xylophacos amphioxys Rydb. Col. Ag. Ex. Sta. Bull.

100:297, 1906.
Astragalus arizonlous Gray Proo. Am. Acad vii:598,
m _  • ' 1864.Tragacantha arizonloa (Gray) Kuntze Rev. Gen; 2:

943, 1891.
Astragalus argophyllus Nutt, in T. & G. FI. N. A.

. —  - - — : 1:331, 1838.
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6.

7.

Tap* Dephracmemis Joaaa Coat. 5:267, 1893 (as sp*) 
taar* oaatanaeformls (Wats.) Jones Coat* 10:68,

■ ■ -. v " 1908*
A. oaatanaeformls Wats. Proc. Am, Acad* 20:361,

, ' ' . '• . - . " 1885»-
uintenals Jones Coat* 7:670, 1895*
XylQPhaoos ar^ophyllus (Nutt.) Rydb* Terr. Bull.

. . .  40:49, 1913.
Xylophaoos ulntensis (Jones) Rydb. Torn. Bull. 32:

662, 1908.
A. Klareosua DoukI* Hook. FI. Bor. Am. 1:52,, 1834.
A. booneanus Nols. Bot.Gaz. 53:223, 1912. (In part).

Gray Pro®* Am. Aoad. 8:289, 1870. 
ok. Land. Jr. Bdt. 6:211, 1847.

Ipor Bot. Gaz. 22:489, 1896* 
goens C. & F. Bot. Gaz. 18:300, 1893*
Rydb. Torr. Bull. 26:542, 1899.
‘ . Heller, Cat. Ed. 2:7, 1900.
Gray) Piper FI. Wash. 371, 1906,

arreotum (Gray) Rydb, Torr. Bull. 40:49, 1913.
Bull. 40: 
49, 1913.

atropubesoens & F.) Rydb. Torr. Bull. 40:

Astragalus beclcwithii T. & G. Pan. Rail. Rep. Ill:
' , . , . " , 120, 1854.

Tragaoantba beokwithll Xuntz* Rev. Gen. 2:943,
1891.

Phaoa beokwithll Piper FI. Wash. 371, 1906,
8. Astragalus bigolovli .Gray PI. Wright. 2:42, 1853. 

var. thompaonae (Wata.) Jones Cent. 8:23, 1898.
A., thompsona© Wats.: Pro®., Am. Acad. 10:345,

var. matthewsll (Wats.) Jones Coat.
A. matthewsll Wats. Proo, Am. Aoad. 10:345,

• •. . < « 1875.
mogollonlous Greens in Torr. Bull, 8:97, 1881. 
syrticolus Shald. In Mima. Bot, Stud. 1:22, 1894. 
Tragaoantha blgelovii (Gray) Kuntze, Rov. Gen. 2:

943, 1891,
9* Astragalus brandegel Port, in Port, and Coult. Syn. 

. ■ FI. Col. 24, 1874,
Atalnphragms brand,egel, (Port.) Rydb. Col. Ag. Ex.
Tragaoantha brandegel (P o M : ) BffitzQ08dv?5Gel?0l!

. : • : ;' . 943, 1891.
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11.

12.

Astragalus oalyoosus Torr. Wats, in King, G#ol# 
Expl. 40 par. 5:66, pi. 10, 1871. 

var. soaposus (OrMr) Jones Cent. 4:26, 1895.
A. soaposus Gray Proo. Am. Aoad. 15:566,

1878.
A, oandioana Green# Bull. Cal. Acad. 3:156,

1885.
Hamosa scaposa (Gray) Hydfc. Torr. Bull. 52:

659, 1905,
brevioaulls Nels. Torr. Bull. 26:9, 1899.
A. oyanoseminua Greene (unpublished)
Tragacantha oalyoosa (Torr.) Kuntz# Rev. Gen. 2:

9.45, 1891.
Astragalus oamoestris (Nutt.) Gray Proo. Am. lead.
. . . 6:229, 1864.

Homalobua oampestris Nutt, in T. & G. FI. N. A.
1:351, 1838.

H. pamporum Rydb. Torr. BuU. 58:666, 1905.
S' deoumbens Gray Proe. Phil. Aoad. Ser. 2j:7^
H. tonulfolius Nutt, in T. & G. FI. N. A. 1:352,

■ ■ 1858.
i. ueuurreus Rydb* Torr. Bull. 34:50, 1907.
[. pblonglfolius Rydb. Torr. Bull. 31:563, 1904, 

salldao Rydb. Torr. Bull. 32:667, 1905. 
lonvallarius Greene Erythea 1:207, 1898,

var. convallarlus (Greene) Jones,
Cont. 10:58, 1908. 

Tragaoantha campestris (Nutt.) Kuntze Rov^Gen. 2:

Astragalus oobrenslo Gray PI. Wright. 2:43, 1853. 
Tragaoantha oobrensis (Gray) Kuntze Rev, Gen. 2:

943, 1891.
13. Astragalus oonfertifloras Gray Proo. Am.Mead. 13:

368, 1878.
A- .flftvua Nutt, in Torr. & Gray FI. N. Am. 1:335,

. . ' ': : ' ■ ' • : isaa.
A' flavifloras (Kuntze) Sheld. Minn, Bot. Stud. 9:

■ , 158, 1895.
A' flavus var. pandipans Gray Proo. Am. Acad. 18:
m 54, 1876.
Tragaoantha flavlflora Kuntze Rev* Gen. PI. 2:941,
*------- ----- :---—  . • , : ; : 1891.
Onemidophaoos flaviflorua Rydb. Col. Ag. Ex. Sta.

Bull. 100:297, 1906.
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14. Astragalus dia-permus Gray Proo. Am. Acad. 15:365;
1878s

HosnsrastraKalus dlspemus (Gray) Holler Kuhl. 1:
137, 1906.

Hesaerastrasalus oompaqtus Heller tiuhl. 2:218,
, ■ - ■ • ' • ■. . . • . •- 1906*

15. Astragalus desueratus Jones Goat. 2:243, 1891.
' ~~ : 1895.

Tium desperatum (Jones) Rydb. To^. Bull. SS$660,

16* Astragalus douglasll Gray Proo. Am. Aoad. 6:215,
;■■■ . . ‘ ' ■ ' • . '1864*

A. te.loneasis Jones Proo. Cal. Aoad* II, 5:644,
\ .' .. ' ' '18*5#;

Var. te.loneasis Jones as spool®® in Coat. 7:644, 
V : ' •. ' . . . ' ' , . 1895.

Phaoa teionenals (Jones) Holler TJuhl. 2:85. 1906. 
Tragaoantha douglasll (T* & G.) Kuntze Rot. Gen.

2:943, 1891.
Phaoa douglasll T; & G* FI* N* Ami 1:346, 1858*

17. Astragalus enslformls Jones Conti, 7:658, 1895*
18* A. eremltious Sheld. Mian. Bot. Stud, 9:161, 1894* A* eremlous (Sheld.) ex* Coult. In Contr. U, S*

Nat. Herb. IV:86, 1893.
A. arreotui soaphloldes Jones Proo. Aa. Aoad. II,

5:644, 1895.
A. bolseanua Nels. Bot. Baz. 53:223, 1912.
Astragalus eplsoopus Wats. Pros. Aa..Aoad. 10:346,

■ ■■ 1875.
A. lanooarlua Gray Proo. Am. Acad. 13:370, 1878*
A. lanoeolarlus Gray In Pro®. Am. Aoad. 13:370,

1878.
A. kalbensls Jones Goat. 8:11, 1898.
Homalobus eplsoopus (Wats.) Rydb. Torr. Bull. 40:

55, 1913.
80. Astragalus famollcus Sheld. Minn. Bot. Stud. 9:158,

1895.
A. greenel Gray Proo. Am, Aoad. 16:105. 1880.
A. fallax Wats. Proo. Am. Acad. 20: 368, 1885*
A. fendlerl Gray PI. Wr. 2:44, 1855.
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ggaoilentls var. Rreenol Jones. Cont. 8:14, 1898. 
graoilentls var. fallaz Jones" Cont. 8:14, 1898. 
Kraoilontls var. fameileus Jones Rev. N. W, spi

Astrag. index, 1925.
81. Astragalus hornll Gray Proo. Am. Acad 7:398, 1868. 

Trap.aoantha homii (Gray) Kuntze. Rev. Gen. 2:943,
1891*

88, Astragalus humboldtii Gray Proo* An* Acad. 6:195,
Phaca mollis H. B* K* Nov. Gen. & Sp, 6:496, 1824. 
^raflaoantha mollis (H. B* K.) Kuntze Rev. Gen. 2:
'  ̂■ , ■ 943, 1891.

85. Astragalus humillimus Gray in Brandog. Rep. Col.
235, 1876.

Tragaoantha humlllima (Y/ats. J Kuntze Rov. Gen. 2:
943, 1891.

Phaoa humlllima Wats.) Rydb. Torr. Bull. 33:668,
• . ' ' ■ ' " 1905.

24. Astragalus gllensis Greene Torr. Bull. 8:97, 1881.
25. Astragalus humlstratus Gray PI. Nr. 2:43, 1853.

var. sonorae Jones Cont. 10:58, 1908.
A. sonorae Gray PI. Nr. 2:44, 1853. r 

var. tenerrimus Jones. Proe.'Cal. Acad. II, 5:
649, 1895.

var. hoaaeklae (Greene) Jones Cont. 10:58, 1908* 
A. hoaaeklae Greene Bull. Cal# Acad. 3:157,

1885.
A. albulus Woot. & Standi. Cont. Nat. Herb, 16:

136, 1913.
Tium humiatratum Rydb. Col. Ag. Ex. Sta* Bull.

1001805, 1906.
Tragaoantha humistrata (Gray) Kuntze Rev. Gen.

" 2:943, 1891*
26. Astragalus rlus Wats. Pro®. Am. Acad. 18:198,

1883.
87. Astragalus intermedius Palm, in Jones Cont. 8:6,

1894.
A* phoeniola Jones Coat. 8:11, 1894.
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28. Astragalus ,1unoeuo Gray Proo. .Am. Acad 7:230, 1864. 
A. dlverslfollus 6ray Proo. Am. Acad. 6:250, 1866. 
A. ■lunoiformla Mols. Bull. Torr. Club, 26:9, 1899. 
Homalobus orthocarcus Hutt. in T. & Q. FI. N. A.

1:351, 1838.
29. Astragalus lonti^lnosus Dowd. Ho@k. H i  B©3P. M .

1:157, 1834.
var. maodouKall (Sheld,) Jones Oont. 7:673, 1895.

A. macdout7alT Sheld, in. Minn. Bot. Stud. 9:169,
■ . ' , - . ' - 1894.

var. cuspIdocarpus Shell. Minn. Bot. Stud. 9:47,
■' ‘ ■ . • 1894,

var. yuooanus Jones Cent. 8:4, 1898. 
var. coulter! (Bcnth*) Jones 8:4, 1898,

A. coultori Benth. PI, Harweg. 307, 1848.
A. arthu-sohottli Gray Proc. Am. Acad. 6:

209, 1864.
Tragaoantha coultori (Benth.) Kuntze Bev.

. G e n ,  2:943, 1891.
vari dlDhvsue Gray. Mem.. M ,  Acad. n. ser. 4:34,

' ' ' " 1848. '
' Cyatlum diphyoum Rvdbi Gol. Ag. Ex, Sta. Bull.

100:297, 1906.
var. fremontli, T. & G. Wats. Bot. King. 66, 1871. 
var. mokiakensis Gray Proo. Am. Acad. 13:367, 1878. 

A. ursinus Gray Proo. Am. Acad. 13:367, 1878. 
fragaoantha lentiglnosa (Douel.) Kuntze Rev. Gen. 2:

943, 1891,
Oystlum lentiglnosum (Dougl,) Rydb. Torr. Bill. 40:

. • ■ : 50, 1913.
Phaoa lentiginosa (Dqugl.) Piper, FI. Wash. 368,

1906.
Astragalus layneae Greene Bull. Cal. Acad. 3:156,
A. malaous var. layneae (Greene) Jones Oont. 4:29,

. . ' ' 1893.
31. Astragalus llmatus Sheld. Minn. Bot. Stud. 9:126^

32. Astragalus moenooppensis Jones in Zoo 2:12, 1891.
33. Astragalus mollissimuB Torr. Ann. Lyo. H. Y.

178,
A* simulans Coekerell, Torreya, 2:154, 1902, 
Phaoa villosa M. James Cat. 186, 1825.

2:
1828.
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Astragalus nowberryl Gray Proo. Am. Acad. 12:55,
' ■ . ... ' . • . 187f.
vare oaatoraua Jones Proa* Cal. Acad. II, 5:
■ , ■ . : ■ . •. ; :• 658, 1895*

A. orlooaruus (Wats.) Jones - Coat* 7:676£8g5
A. oonsaotus Sheld* Minn* Bot. ^tud. 9:143,

■ . •; ' ■ . ■ ■■■". - ■ •18®4*
A. oandolarlua Sheld. Mina. Bot. t>tud. 9: •
. : : : ' . . - ■ • 142, 1894.

A. exlCT.ua Sheld. Minn. Bot. Stud. 9:148,
. ' ; .. . : : ' --v V 1894i

var. watsonlanus (Kuntzo) Jones Cont. 10:68,
. ■ ; ■ , r ■ . ■■ ■' ■ ' - - . 190*.

Xylophaoos newberryl Rydb. Got. Ag. Ex. Sta. Bull.
100:297, 190®.

35. Astragalus nothoxya Gray Proo. Am, load. 6:232,
. .  ̂• • ':: ■ : ■ ' : - ' ■■ 1864.

Tragaoantha mthoxya (Gray) Kuntxe Rev. Gen. 2;
, .. 943, 1891.

nothoxya (Gray) Jones Cont. 7:677, 1895. 
Qjxytropis;nothoxys (Gray) Jones 1. o.

(Gray) Hellor Cat, Ed, 2:4,
1897.,

36. Astragalus nuttalllanus DC. Prodr. 2:289, 1895.
var, canesoens T, &. G. Pac* R. R. Rep. 2:163,

1855.
var. trlchooarpus Torr. & Gray, FI. N. A. 1:

■ : ■ ■ 334, 1838. .
Hamosa auotrlna Small FI, S, 1. U. S. 618:

1332, 1908,
Hamosa nuttalllana Rydb, Col. Ag. Ex. Sta. Bull.

100:304,.1906.
Hamosa mlorantha (Nutt.) Small FI. S. E, U. S.

1. 0. 613.
37. Astragalus nalana Jones Zoe 4:37. 1893.

A. lentlSlnosus var. palana Jones Rev. N.W. Sp.
Astrag. index, 1913.

A. araneosus Sheld^ in Minn. Bot. Stud. 1:170,
' . ... \ " ; . ■ ' ' : ’ ' 1894,



38.

39.

40.

42.

Astragalus palmer! Gray Proo. Am. Acad. 7:398, 1868. 
Tragaoantgalpaimeri (Gray) Kuntze Rev. Gan. 2:946,

: ; • . 1891.

ar. araoarua (Gray) Jones Coat. 
A. procerus Gray Proo. Am. Aca< 
A. praolongus Shold. Minn. Bot

Astragalus pattersoni Gray in Brandos. Hop. S. 1.
var. prooorua (Gra^j Joaos Goat. 7:636, 1895.

load, 13:369, 1878.
Bot. Stud. 9:23,

n ' 1894.
A.•rothrookii Sheld. Mian. Bot. Stud. 9:174,

1894.
Phacopsis praelongus.(Sheld.) Torr. Bull. 32z

661, 1905.
Rydberglella praelonga (Sheld.) Foddo & Sydow

Just. Jahr. 1:33, 534, 1906. 
A. diphysus var. albiflorus Gray PI. Fend. 34, 1849, 
Tragaoantha pattoraoni (Gray) Kuntze Rev. Gen. 8:947,

1905.
PMoopsis pattersonl (Gray) Rydb. Torr. Bull. 32:

661, 1905.
Rydbergiella pattersoni (Gray) Fodde k Sydow, Just.

Jahr; 1:53, 854, 1906. 
loiua Jones Zoo 2:238, 1891.

ius Wats, in Am. Nat. 8:500, 1873.'
A. sabulo
&  m m u
Astragalus piotua Gray Proo. Am. Acad* 6:214, 1864-
b* peramious Sheld. Minn. Bot. Stud. 9:19, 1894. 
u; follosus Gray 1. o.

rus Gray 1. o.
a Gray Mem. Am. Acad. 6:214, 1866.

Jones Pro®. Cal. Acad. 8:269, 1870.
Gray PI. Feadl. 37, 1849.
Plata (Gray) Kdntze Rev. Gen. 2:947.

• , .. ■. .. . ' - . 1891. ;
Astragalus Plattonsis Nutt, in T. & G. FI. N. A.

1:332, 1838.
Phaoa plattensis (Nutt.) Macm. Metasperm. 325, 1898. 
Geoprumnon plat-bense (Nutt.) Rydb. in. Small FI. S.

V : . z - E. U. s. 615, 1332, 1903.
Astragalus preussli Gray Proo. Am. Acad. 6:222, 1864. 
Tragacantha preussli (Gray) Kuntze Rev. Gen. 2:947,
~ ---  . .. . 1091.
A. laxlflorus (laxlspicatus) Gray Proc& Am. Acad. 13:

367, 1878.
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43. Astragalus remulous Jones Proo. Cal# Aead. II* 5:
• . • 658, 1895. -

44. Astragalus rusbyl Greono Bull. Cal. Acad. 1:8,
““ . ■ ■■ ■ , , - 1884. '
A. strlgulosus var. ■ brovidentatua CHmsley) 'Jones

Rev. N. "W# Sp# Astrag. Index,
: . . . ' ■ 1923.

45. Astragalus sabulonum Gray Proo. Am. Aoad. 13:368, *
1 : ' • ' ‘ ■ ' -1898.• •
Phaoa sabulona (Gray) %db. Torr. Bull. 40:47,

"1915#'
A. virglneus Sheld. Covllle Contr. tJ. S. Hat;

Herb. 4:88, 1893.
46. Astragalus sesoulflorus Wats. Proo. Am. Aoad. ' 

Phaoa sosqulflora Rydb. Torr^BullI 40:48, 1913.-
47. Astragalus shortlanus Hutt. In T. & G. PI. N. A.

' ■ ■. ■ . > 1:331, 1858. • :
A. oyaneus Gray Mem. Am. Aoad. n. ser. 4:34, 1849. - 
Xylouhaoos shortlanus Rvdb. Col. Ag. Ex. Sta. Bull.

100:297, 1906.
Tragaoantha shortiana Kuntze Rev. Gen. 2:944* 1891. 
A. lodopetalus Greene (unpublished)
A. humilia Gever Load. Jour& Bot. 6:211, 1847.

48. Astragalus sileranus Jones Zoo, 2:242, 1891,
49. A. sophoroldea Jones Zoe 2:12, 1891.
50. Astragalus tenollus Pur eh. 1*1. 473, 1814. -

A. roultlflorus Gray Proo. Ar . Aoad. 6:226, 1864. , 
A. SSnfieiBheld. in Mina. %t. Stud. 1;183, 1894. 
A. aoerbus Sheld. In Mina. Bot. Stud 9, 123, 1894.

Pro©. Am. Aoad. 6:226,
A. graliator Jats. Zoe 3:52, 1892.
A. multiflorus (Pursh.) Gray Pro©.
A. nlgrosoens Hook. FI. Bor. Am. 1:143, 1830. 1864. 
Bbmalobua tenollus Rydb.- Col. Ag. Ex. Sta. Bull.

100J 209, 1906.
Homalobus dlauar Bitt. in T. & G. FI* N. A. 1: 350,

1838.
m a  Pursh. FI. 739, 1814.
Eit. Gen. 2:95, 1818. •

.«* ***Mwar (Nutt.) Raf • Atl. Jour. 145, 1838. 
nlgresoena Hook. FI. Bor. Am. 1:143, 1830.



58.

53.

51.

54.

55.
56.

Astragalus thurborl Grair Mem. Acad* Am. N. S. 5:
. 311# 1865.'':

Tra&aoantha thurborl Hunts® Rov. G0n* 2:948, 1891.
vaooaruni Gray PI. Wr. 2:43, 1853*

0# K. Rev. Gen. 2:949# 1891. 
no Pitt. 1:153, 1887.

Astragalus virldls Sheld.Minn. Bot. Stud* 9:118,
var* Imaensus (Shaid.) Jones Rov* N. W* sp* Astrag* 

' . ■ - ; .... index# 1913,
Kentrophyta var. elatus Wats* Bot* King, 77#^
Kontrophyta Inpensa (Shaid.) Rydb* Torr* Bull*

32:668, 1905*
A. montanus Jones (Hutt. In T. & G. Fl. N. A. 1:

. 353, 1838).
Kontrophyta montana Nutt. 1. o.
Tragaoantha montana (Nutt.) Kuntze Rev. Gen. 2:941,

' ' . . ' 1891.
Kentrophyta wolf11 Rydb. Torr. Bull. 32:665, 1905* 
£haoa Virldls(Nutt.) sheld. Minn, Bot, stud. 9:

\  ' 118, 1894.
A. kentrophyta Gray Proo* Phil* Aoad, ser. 2, 7:. ■ ■. ; \ . / so, lees.
Astragalus wingatanus (wingatonsis) Wats. Proe* Am.

var. dodgeanus Jones Rev
:192, 1883,

• N. «/. Sp. Astrag. 69; 
, ,  , 1923.A. dodgoanus Jones Cent. 3:289, 1893.

Homalobus wingatanus Ry^h. Col. Ag. Ex. Sta, Mil.

Astragalus ward!! Gray Pro0* Am. Aoad. 12:55, 1876.
Astragalus woodruff11 Jones Rev. N. W* Bp. Astrag.

. 77, 1923*
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