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THE GENUS AK/ST/D.A (GRAMINEAE) IN CALIFORNIA

KclK \\. Allrcd'

Arstuact. â€” Till' t;L\()iioi)i\ ol Aiistidd ( Crainiiicac ' in ( .'aliloniia is revised. Tlie liciiiis is ri'presented in tlie state 1)\ six
species and 1 1 ta\a. Identification ke\s, descriptions, selected s\ non\ in\, dislrilmtion records, and illnstiations are prox ided.

Kct/ uords: .\ristida. //()C/.s7/r.s, Ciilifonna.

As part oltlu" current rexision of Willis L\"nn
jepson's .\ Manual of the Flowerino; Plant.s of
(-"alifornia ( 1923), ,spon,sorecl l>\the Jep,son Iler-
hariuni ot the Unixersitvof California at Berke-
le\. an (\\ainination of the taxononn,
nouienclature, antUlistrihution of the California
sp(^cie.s of Aristida was undertaken. Jepson
( 1 923) originalK li.sted 10 .species oi'Aiistida for
California, and subsequent floristic endeaxors
increased this number to 12, reported by Munz
and Keck (196(S). This work treats si.x species
ap[)orti()ned to 1 1 total ta.\a.

Aristida are peculiar in the de\tdopnient ol the
iusilonii, indurate floret. The lemma (in North
.Ameiican species) is convolute iuid conipleteK'
encloses the palea and flower, forming a rather
firm anthoecinm. or flower casing. This configu-
ration customariK prexents the exsertion of
anthers and stigmas, resulting in cleistogamons
(and st^lf-pollinated) reproduction. Howe\er, in
souie spikelets of A. pmyurea Nuttall, A.
diiaricata Humb. & Bonpl. ex Wilk^now, and
other species, swelling of the lodicules will often
spread the lemma and palea, and the antheis and
stigi 1 uis are commoi \\\ e.x.serted from tl \v an tl k k'c-
ium during and afteranthesis,e\idence of possible
cros.s-pollination. In A. dicJiotonui Michaux of
ceutnil and ea.steni United States, two kiiuls of
flowers ai-e de\ eloped: one with three anthers
each 2-3 nun k)ng, presumabK adapted for
chasmogamous reproduction, and the other with
a single anther less dian 0.3 mm long (j)ersonal
ob.senation). The smaller anther is alwa\s found
retainetlwithiu the floret and aj^paRMitK functions
ill clcMstogamous n^production. I'his condition is
LiLso reported for A. oli^aiUha Michaax (Uenrard
1929).

The tip of the leuuna often bears a column or
beaklike structure in species ol Aristida, and tw o
terms describe this condition. An awii column is
formed b\ the couni\ent or coalescent. often
twistetl bases of the awns alxne the lemnui. This
is a relati\el\ unconnuon arrangement but is
seen in Aristida califoniica Thurber. A beak of
the lemma, howexer, is sometimes formed b\
the lennna apex. It is often narrow and twisted,
as in A. divaricata and A. pinyurca. The term
(iwn. as used luM'ein, refers to the free portion
onK and is measured from the summit of the
beak or awni coluum to the tip ol the awn.

North American Anstida have been classified
in three different sections of the gemis:
ArthradwrunL Sircptachnc, and Aristida
(Chactaria) (Uenrard 1929, Cla\ton and
Renxoi/.e 19Sfi). In section A/t/jraf/irn/;;;. the
lennna bodx is terminated by an awn column
that disartic-ulates from th(> rest of the floret.
This section is represenletl in California by A.
califoniica. The section Strcptacltnc is charac-
terized b\- the extn^ne reduction of the lateral
awns, illustrated consistently in A. ternipe.sCiXv-
auill(\s. but also found in other species that are
not usualK placcnl in this section, such as
A. adsccnsioiiis Linnaeus. In a study of Amf/f/r/
species affiliated with A. divaricata, Trent
(1985) found that some degree of reduction of
the lateral awns was a couunon occurrence in
numerous sjiecies, and concluded that this f(^a-
Inrc was often not a good indicator of biologic
relationship. The \alidit\ of the section
Stn'ptachnc ba.sed on this criterion is doubtful.
.Section Aristida comprises the remaining (Cali-
fornia species without articulation in the lennna
or consistent reduction of lateral awns.
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Because the sectional classification of the
genus remains lari^cly unexamined and imsatis-
factorv', for this re[)ort the California species are
sorted into informal "groups." These groups do
not necessariK correspond to any formal rank
hut parallel those used b\ Ilitclicock and (>hase
(1951) and Allred (1986).

Group ADSCENSIONES. â€” Ah.sfida ad.scen-
sionis; characterized h\ the annual habit,
branching at the upper nodes, and erect awns.

Group DiciiOTOMAE. â€” Aristkla oligantha;
characterized by the annual habit, branching at
the upper nodes, and a tendency for the central
awn to coil.

Group DixakiCATAE. â€” Ahstkia d'waricata
tmd A. temipes; chtiracterized by tlie stiffly spread-
ing piiman' (and often secondary) bnmches wdth
a\illan [)ul\ini. These two species are usuiJly
placed in different sections of the genus (Aristkla
and Streptachne, respectiveK).

Group PurPUREAE. â€” Aristkla puiyitrea,
including sexen \arieties; characterized by gen-
eralK unecjnal glumes, a narrowed beak of the
lenuna, and generally erect branches; merges
with the Divaricatae through A. purpurea van
parishii (Hitchcock) Allred, as well as A. pansa
Wboton & Standle\'of the Chihuahuan Desert.

( ;h{ )U 1' Tu B !â– : 1k;u LOS a E . â€” Arisi kla califor-
iik-a; characterized by the disaiticulation of the
awnis and awn column from the l)od\- of the
lennua.

Following are identification keys to till taxa,
descriptions based on Cialifornia specimens,
counties of occurrence in California, lists of
selected specimens examined, and an illustra-
tion of each taxon. Herbaria arc^ abbreviated
according to Holmgren et al. (19(S1). Updated
information on the distribution of Aristkla in
Cialifoniia will be welcomed by the author.

Aristkla Limiaeus, Sp. Pi. (S2. 1753.

Tufted annuals or perennials; ailms generalK
erect, the internodes mostly semisolid. Sheatlis
open. Uiudes a ring of hairs. Blades flat to in\o
lute, lacking auricles. Injlorescence generalK a
panicle, occasionally racemose or spicate.
Sj)ikclrts 1 -flowered, di.sarticulating above the
glumes. Chinws etjual to \er\' unequal, thin,
membranous, 1- to 7-nened, often as k)ng as
the floret or longer. Lenuna 3-ner\'ed, terete,
indurate at maturity and enveloping the palea
and flower; eallus oblicjue, usuall)' sharp-
jiointed and bearded; aicns 3 in number, termi-
nal on the lenuna, the lateral awns sometimes

reduced or obsolete. Falea 2-nerved, thin,
shorter than the lemma. Lodicules 2. Stamens 1
or 3. Carijopsis enclosed in the anthoecium,
hisiform, the hilum scar linear, the embryo
.small. X= 11.

Key to the Genus Aiistkld
I . Culm internodes and nodes eonspicuously hairy

A. califonuca var. califomica
Cuhn internodes and nodes glabrous 2

2(1). Plants annual, generally much branched above
the base 3
Plants perennial, simple or onl\ \\ eaklv branched
above the base 4

3(2). Central awns mostly 3-7 cm long ... A. oligontJia
Central awais mostly 0.7-2 cm long . A. adsccnsionis

4(2). Primary panicle branches erect to spreading or
diooping, but at least the bases of the branches
appressed to the main iixis, without pulvini in the
branch axils A. ptiqnnva
Prinii\r)' panicle branches abniptlv spreading from
the main axis with pulvini in the branch axils ... 5

5(4). Lower panicle branches ascending, the upper
branches appressed .... A. pinjjurca vm. pari.sliii
Lower and upper panicle branches spreading ... 6

6(.5). Anthers O.S-l mm long; summit of lemma twisted
at maturitv; base of blade glabrous abo\ ethe ligule

A. dhurkdtd
Anthers L2-^3 nun long; sunnnit of lemma not or
onK slightK- twisted at maturity; base of bladewith
scatteied pilose hairs above the ligule A. tcntipcs

Aristida adscensionis Linnaeus, Sp. Pi. 82.
1753. Six weeks threeawn (Fig. 1) [A.
adscenswnis var. ahortiva Beetle, A. adscen-
sionis var. decolorata (Founiier) Beetle, A.
adscensionis var. niodesta Hackel]. Tufted and
generally annual, but e.xtremelv variable in size,
growth habit, and longevit)'; culms erect to
geniculate, simple to much-branched, (3)1()-
50(80) cm tall; internodes glabrous. Sheaths
generally shorter than the internodes. Li^jides
0.4-1 nun long. Blades flat to involute, 2-14 cm
long, 1-2.5 mm wide. Panicle narrow and con-
tracted, 5-15(20) cm long, often internipted
below, tlie spikelets aggregated on short
branches. CUumes unequal, 1-nerved, the first
4-8 mm long, the second 6-11 mm long.
Lcnufuis 6-9 mm long, slightly flattened, sca-
brous on th(^ midneiAe; awns flattened at the
base, .spreading, the central awii 7-18(23) mm
long, the lateral awns somewhat shorter, rarely
0-2 mm long. Palea 0.5-1 mm long, hvaline,
blunt, fan-shaped. Anthers 0.3-0.7 nuii long.
Can/opsis somewhat shorter than the lenuna.
2)1 = 22. Diy, open places and rocky hills below



19921 GKNUS/\/i/.S7V/A\ IN CJ.M.IFOHMA 43

Fi>4. I. Ari^tida (uiscciisioiiis. inflorescence and spikelet.

1 ()()() 111. COUNTIKS: Imperial Inyo, Los Angeles,
Hixerside, San Bernardino, San Diego, San Luis
Obispo, Santa Barbara.

Aristkla adscensionis ranges in liabit troin
small, unbranched plants scarcely 3 cm tall with
onK one or t\\T) spikelets to large, mnch-
branclied clumps SO cm tall witli immerous
branches and spikelets. Sexeral \arieties liaxc
been named based on differences in plant and
[xmicle size, degree of branching, and the devel-
opment of the awns. N'ariation in size and
robustness seems related to precipitation, and
populations at the same site max \ an drasticall\'
troni \('art()\ear. The\alidit\ ()l nnluced lat(M-al
awns as a taxonomic character is also (jiiestion-
able. Most species o{ Aristida haw forms with
the lateral awns reduced, and this seems to
occur almost indiscriminatek and without any
correlation with other features.

Selected specimens. â€” Imperial Co: rd
from Ogillix to Bhthe, 17 Feb 1958, Bacigalupi,
H. 6136 [|EPS]; Carriso Mts, Painted C;orge, 17
Mav 1938, Ferris, R. S. 9622 [UC]; near Dixie-
land, 13 Oct 1912, Parish, S. B. 8239 [JEPSf

Inyo Co: Panamint Mts, Deadi Valley, 18 Apr
1978, Dedecker4541 [UC]; 11 mi W of Death
Valley, 28 Mar 1947, Keck, D. 5847 [UC]. Los
Angeles Co: Pasafk'ua, 27 Feb 1882, Jones,
M. E. s.n. [CMl; San Clemente Island, 8 Mav
1962, Raven, P M. 17609 lUC]. Riverside Co:
9.4 mi N of BK-the, 19 Feb 1958, Bacigalupi, R.
6188 [JEPS];' Marshall Canyon, 10 mi W of
Coachella, 16 Apr 1905, Hall,' II. M. 5797 [UC];
near Mecca, 28 Jun 1902, Parish, S. B. 8122
[UCJ; S end of Coxcomb Mts, 27 Mar 1941.
Wiggins, I. L. 966 [UC]. San Bernardino Co:
NW side of Coi)per Basin, 6 Ma\ 1939, Alexan-
der 710 [UC]; Sheep Mole Mts, 25 Apr 1932,
Ferris, R. S. 8020 [UC]; Needles, 12 Mar 1919,
Tidestrom, I. 8556 [UC]. San Diego Co: San
Diego, 29 Apr 1902, Brandegee 832 [UC]; 6 mi
NW of Agua Caliente, 5 Apr 1960. Everett
24075 [UC]; 1.5 mi E ofWillecitos, 28 Jan 1940,
Munz, P A. 15856 [UC]; Borrego Springs, 18
Mar 1976, Schroeder 51 [UC]. San Luis
Obispo Co: San Luis Obispo, 9 Ma\ 1882,
Jones, M. E. 3245 [UC]. Santa Barbara Co:
Santa Ynez Mts, 9 May 1954, Pollard [ UC].

Aristida californica Thurber in S. Watson,
Bot. Calif 2:289. 1880. Tufted, slightly bush\
perennial; culms erect, much-branched, gener-
all\- 10-40 cm tall; inicrnodes glabrous or pubes-
cent. Sheaths much shorter than the intemodes,
pubescent at the throat and on the collar. L/g-
tdes about 0.5 mm long. Blades mo.stK' folded to
in\ olute, occasionalK' flat, stiffly .spreading, 2-.5
cm long, inostK' less than 1 mm wide, scabrous
to hispid-pnbenilent. Inflorescence few-flow-
ered, 2-6 cm long, the terminal ones paniculate,
the axillan- oiu\s racemose. Chimes unecjual,
l-nen(Hl. Lenniia with a narrow column at the
tip formed b\' the twisting and fusing of the awn
bases; awns nearly ecjual, breaking from the
lemma, the zone of articulation at the ba.se of
the awn column. 2n = 22.

var. californica. CxilFOHMA TIIKEPIWN
(Fig. 2). Iittenuxh's pubescent, the hairs pilose
to sublanose. Clluines \c\\ unequal, the first 4-8
mm louiiand the .second 9-12 mm Icmg. Lemma
bod\ 5 7 mm long when mature, the awn
coluum S 26 mm long; awns 2-4.5 cm long.
Diy, sancK, desert areas. Coi'NTIES: Imperial,
Riverside, San Bernardino, San Diego.

The other \ariet\- of this species is \ar.
olahrala \'ase\-, known principally at the species
Ie\el as Aristida <ihd>rata (Vasey) Hitchcock.
This varietx- differs from \ar. caUfonuca primariK'
in having glabrous, rather than pubescent,
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inteniodes and octiu-s in die slighdy higher ele-
sations oldie deserts to die east of the range of
\ar. calijomica. Both taxa are cbploids {2n = 22),
and the)- oxt-rlap considerably in spikelet
dimensions (Keeder and P\dger 1989). Variety
^lahrata is not knowni from ('alifoniia.

SELKCTLD SFECIMKNS. â€” Inipei-ial Co:
Signal Mt, 2 Apr 1903, Abrams, Ci. D. s.n. [DS-
] 86664] [ DS]; 8 mi E of El Centro, among larrea
bnshes. 22 Apr 1942, Beetle, A. A. 3172
[AllUC]; Bard, near Arizona line, 22 Sep 1912,
Thornber, J. J. s.n. [ARIZ], a few mi E of Holt-
xille, Jun 1951, Tofsrnd. H. s.n. [AHUC]. Riv-
erside Co: nearTlionsand Palms, rockv desert
slopes, 27 Apr 1943. Beetle, A. A. 1938
[AHUC]; Pinto Basin, 16 mi from Cottonwood
Springs, 15 May 1938, Ferris, R. S. 9522 [DS];
canxons along Colorado River, 1 May 1905,
Hall. H. M. 5963 [ARIZ, POM, UC]; Coachella
\'alle\, 6 mi SE of Caniet Station, sand dunes,
ca 500 ft, 1 1 Mar 1928, Howell, J. T. 3443 [DS,
CAS, AHU(]]. San Bernardino Co: Joshua
Tree National Monument, 1700 ft, north ledge,
TIS RIOE, 18 May 1941, Cole, J. E. 734 [UC];
Baxter, S of Mojave River, 23 May 1915, Parish,
S. B. 9886 [UC, DS]; Dale Lake Valley (W of
lake), 13 mi E of 29 Palms, sun-dn' sand flats,
abundant. 29 Max 1941, Wolf, C. B. 10876
[RSA, DS, CAS]. San Diej^o Co: San Felipe
Narrows, ca 350 ft, 20 Apr 1935, Jepson, W. L.
17101 [J EPS]; canvon W of Borrego Spring,
1.500 ft. 19 Apr I9()6. jcmes, M. E. s.n. [POM-
I 1 700 1 I 1 POM I; Colorado De.sert, clay hills, 25
jun 1SS8, Orcutt, C. R. 1486 [DS].

Aristida divaricata Ilumb. & Bonpl. ex
W'illck'now, Enum. Pi. 1:99. 1809. PON'KKTY
TiJKliEAWN (Fig. 3). Tufted perennials; ciihits
erect, mo.stly unbranched, 25-70 cm tall; iiitcr-
nodes glabrous. SJieatlis longer than the inter-
nodes. iJffih's 0.5-1 mm long. Blades looscK
inxolute, glabrous, 5-20 cm long, 1-2 mm wide.
Fnniclc open, 10-30 cm long, 6-25 cm wide;
priniaiy branches stifflx spreading from the
main axis. axillanpuKini present, 2-12 cm long,
generally naked on the lower portion. Brditch-
lels and s))ikclct.s general!)- appressed along the
branches, but .sometimes si)reading. Chimes
nearl) etjual, l-ner\ed, 8-12 mm long, acumi-
nate-aristate. Lemma (S-13 mm long to base of
awns, the terminal 2-3 mm narrowed ami geii-
erall) twisted fonror more turns; <'/u/j.s subecjual
to une(jual, (7)10-22 mm long, the lateral awns
at least slightl)- shorter than the central. Anthers
0.8- 1 nun long. 2n = 22. To be k)oked for on d\\

Ply;. 2. Ah.stiild ccdijontica, iiillorescenee, spikelt't, and
ck'tail of hranchiiii';.

slopes below 150 m elevation. COUNTIES: San
Diego.

It is doubtful that Arisiida divaricata cur-
rently occurs in (>alifornia. Most reports are
based on collections of C. R. Orcutt in 1884, and
no knowni specimens haxe been collected from
the state since that time. In addition, it is possi-
ble that Orcutt's labels are in error, because on
at least one specimen of A. divaricata he located
Hansen's Ranch, which is in Raja California, in
San Diego Countx'.

A similar species, Aristi(hi orciiftiana N'asev,
also supposetlK was collected from southern
Calilornia in 1884 b\ (]. R. Orcutt, and hvo
specimens are hou.sed at US. The labels
(k'scribe San Diego as the collection 1ocalit\'.
and these specimens are apparently the basis for
reports ol either A. orctittiana or A. scJiiedeana
Trinius & Ruprect from California (Abrams
1923, Jepson 1923, Hitchcock 1924, Munz &
Keck 1968). Coincidentally, the t\pe locality of
/\. orciitiiana is again Hansen's Ranch in Baja
California, mentioned abo\e. It is possible that
neither. A. divaricata nor A. orcitttiaiui was e\er
collected from California b\- Orcutt, but from
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Fi'j;. 3. :\risli(l(i diiaricafa. innoresceiicc. spikek't, and
hasc ol i)laiit.

Baja ( iaiitornia. Arisfida orciiUidna rcsciiibles
A. (livdi'icald in tlit^ stiifl\ sprcadiiiu; panicle
hranclu's, hnt the lateral awnis are \eiy short or
absent, and the blades are cjeneralh' flat and
somewhat cm ling in orcutfiaiui.

Sl'i:(:iMi;\S KXAMINED. â€” Withont detiiiite
loealitx but recorded as California: Santa ( ̂ata-
hna Mts [Santa Catalina Island?], in 18S4,
Orcutt, C. H. 2 [US]; Santa Clara Mountains
Ipo.ssibly Arizona?], in 1SS4, Orcntt, C. 1^ 2
|US[. San Diego Co: San Diego. Orcutt. C. H,
s.n. |\Y, US].

Aristida oU'^iintha Michanx, Fl. Bor. Ainer.
1:41. ISO,). OLDFIELD TIIREKAWN (Fig. 4) |A.
oli'j^tmllia \ar. nervata Real]. Tufted auuuals;
culms win, 3()-7() cm tall, mucii-branclied, the
iunoxations extraxaginal: iiifcniodcs glabrous,
pith\. SJwatlis nio.stlv shorter than the inter-
nodes. Ligules 0.1-0.5 mm long. Blades flat to
in\ olute, 3-22 cm long, 1-2 mm wide, reduced

Fig. 4. Ahstid/i olifiantliti. inllorL'scciici', spikclft, aiitl
detail ol hraiK-liiii''.

upwards. Injlorcsccncc few -flowered, race-
mo.se, the spikcdets nearh' sessile. GliiDics sub-
cHjual or the second longer, awn-tipped, most!)
(12)18-34 nun long, the hrst 3- to 5(7)-neived
and shoi-t-awTied, the second 1 - to 3-nened with
an awn S-13 nun long. Lciniua (10)13-20 mm
long to base of awns; cciitrdl (iwii (2)3.5-7 cm
long, the lateral awns generally somewhat
shortc-r. 2// = 22. Dn hills and fields, bare
ground, scrub land, 90-1000 m elevation.
C()L\Tli;S; .Vniador, Butte, El Dorado, Hvun-
boldt. Imperial, Lake, Madera, Mendocino.
Merced, Modoc, Nevada, Placer, Redding, Sac-
ramento, San Joacjuin, Shasta, Siskiyou, Solano,
Sonoma, Stanislaus, Tehama, Tuolumne, Yuba.
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Some specimens of Arisfidn oJi<uinth(i from
northern California (Lake and Modoc counties)
and adjacent areas of southern Oregon exhibit
smaller glumes, lemmas, and awns than are top-
ical and ha\e been segregated as either A.
rainosis.siina Engelmann var. chaseana Ileiuard
or A. oli'^aiitha \ar. iwrvatn Beal. In addition,
the central awii in these plants in sometimes
acuteK reflexed and the florets darkened. Tliis
configuration is intermediate between A.
oli^aiitlia and A. raniosissiDia.

Selected specimens: Butte Co: Chico, 27
Jul 1903, Copeland 3488 [US, WIS]; volcanic
uplands between Pent/ and Dn Creek, 15 Jul
1914. Heller, A. 1 1576 1 UC]; 2.5 mi S of Wyan-
dotte, 28 Nov 1933, Jensen 367 [UC]. Hum-
boldt Co: Cottrell Ranch, 17 Sep 1955, Mallory
122 [U(>]; Trinitv' River near mouth of Willow
Creek. 15 Sep 1919, Tracv 5222 [UC]; vicinity
of Carbenille, 27 Aug 1933, Tracy 13()()() [UC]';
Dobbyn Creek, 9 Juri934, Tracy 13341 [UC].
Lake Co: dn hills between Upper Lake and
Scott \alle\-, 17 Aug 1905, Tracy, J. P. 2365 [UC]
(\ar. nervata). Madera Co: Mintum, 1 Oct
1936, Hoover, R. F. 1618 [JEPS, UC]. Merced
Co: Tuttle, 17 Jul 1936, Hoover, R. F. 1580
[JEPS, UC]. Modoe Co: 19 Aug 1935, Whitnex,
L. 3627 [UC]; M(4cher Creek, 6 Sep 1935,
Wheeler, L. C. 3959 [US] (\ar. nenata).
Nevada Co: Talioe Natl Forest, S of Grass
\ alley, Aug 1931, Smith 2638 [JEPS, UC]. Sac-
ramento Co: 5 mi SE of Folsom, Yates, H. S.
5953 [UC]. Shasta Co: Redding, 21 Jun 1909,
Blankinship [JEPS]; 1 mi N of Anderson, 21 Jul
1932, Long 190a [UC]. Stanislaus Co: vicinit\
of La Grange, 30 Sep 1961, Allen [JEPS];
bet\\'een Knight's Fern- and Wanienille, 1 Sep
1941, Hoover, R. K 5582 [UC]; 1 mi NW of
Waterford, Yates, H. S. 6858 [UC]. Tehama
Co: 9.7 mi N of Red Bluff, 14 .Aug 1954. Bac-
igalupi. R. 4808 [JEPS]; \blcanic Plateau NE of
Red Bluff, 22 Sep 1940, Hoover. R. R 4617
[UC]. Tuolumne Co: near Kevstone, Yates
H.S.6148[UC].

Aristida purpurea Nuttall, Trans. Amer.
Philos. Soc. 5:145. 1837. Tufted perennials;
culim erect and general!)- unbranched, 10-80
cm tall; i)ifcnioclcs glabrous. Sheaths longer
than the inteniodes. Li<iidcs 0.1-0.5 mm long.
Bhulcs mostly in\-olute. PanicU' \ariable, con-
tracted and spikelike to open and fle.xuous, the
branches without puKini in the axils (except \ ar.
parishii). Chimes mostly unecjual (except xar.
pahshii), the first about half the length of the

.second, l(3)-nened, acuminate. Aiois about
e(|ual or the central slightK' longer. Because of
intergradation among forms (Allred 1984), the
taxa of this complex are recognized as varieties
within Arisfida piiffnirea.

1. I'riiiian panicle l)ranc-lies, at least the lower, with
a\illar\ piiKini and usually stifll\ spn^uliuo; to
iuscending from the main axis \ar. parishii
I'riiiiaiA panicle branches lacking a\illan piiKini,
tlie spikelets variously disposed but at least the
bases of the bnuiches appressed to the axis .... 2

2(1). Awns 4-10 cm long 3
Awns l-.'j..5cin long 4

3(2) Sunnnit of lenuna 0.1-0. .3 mm wide; awns rather
delicate, mostly 0.2 mm or less wide at the base,
4â€”6 cm long; second glume mostly shorter than
16 mm xdv. puqturca
Summit of lemma 0..3-0.8 nnn wide; awns usu;ilK
.stout, more than 0.2 nnn wide at the base. 4â€”10 cm
long; second glume 16-2.5 mm long . . \ar. low^iscfd

4(2). Snnmiit of lemma mostK' less than 0.2 nnn witle;
awns delicate, mostK less than 0.2 nnn wide at the
base .5
Sunnnit of leiMiiia mostK more thiin 0.2 mm wide;
awns stout, mostK 0.2 nnn or more wide at the
base 6

5(4). Panicle branches and pedicels erect, stiff", occa-
siomJK' spreading or flexuous var. iicallctji
Panicle branches and pedicels drooping to flexoious

\ai: ptu^jiirea
6(4). Panicles mostK 3-14 cm long; blades mostly basal

and less tluui 10 cm long yar.fcmlleiiana
Panicles mostly 15-30 cm long; blades mostly
canliue arul more than 10 cm long . . . \ar. ivii<^litii

Mil. fendleriana (Steudel) \'ase\', Contr. U.S.
Natl. Herb. 3:46. 1892. FENDLER THREEAWN
(Fig. 5) [A.fendh'riaita Steudel, Svn. Pi. Glum.
1:420. 1855]. Cuhns 10-40 cm tall Blades invo-
lute, mostly less than 10 cm long, usualK basal
but occasionally cauline. Pan'wk' 3-14 cm long,
narrow. Chimes unequal, the first 5-8 mm long,
the second 10-15 mm long. Lemma 8-14 mm
long;c/(r/;,v generallv 1.8â€”4 cm long, 0.2-0.3 mm
wide at the base. 2n = 22, 44. Diy, often rocky
slopes and hills, 1000-2000 m elevation. COUN-
TIES: Im-o, liixerside, San Bernardino, San
Diego.

Selected specimens.â€” Imo Co: Dexil's
Kitchen C\-n, SE V4, Sec 7, T22S R39E, 21 .\hi\
1978, Zembal, R. L. 531 [RSA/POM]. River-
side Co: 20 Jul 1905, Griffiths, D. 8008 [MO];
San Jacinto Mts, Pinvon Flats, 18 .Ma\' 1958,
Rawn. P. H. 13003 [RSA/l^OM]. San Bernar-
dino Co: near Jupiter Mine, Kingston Range,
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Fig. 5. Aristida puqntrca \ar. fcndlcriana. inflorescence,
spikelet, and base of plant.

30 May 1980, de Nexers, G. 348 [RSA/POM];
SW New York Mts, 5.5 mi E of Ciina in Gottoii-
\\()()(l (Jan\'on near Cottonwood Spring, 2 |nn
1973, Hem-ickson, J. 10339 [RSA/POM];
I\ anpah Mts, Kessler Peak, 2 Jun 1931, Jep.son,
W. L. 15825 [lEPS]; San Bernardino Mt.s, 15
|un 1895, Pari.sh, S. B. [UC]; Budweiser Wasli,
near 35d 46m N, 115d 44m W, Granite Mts, 28
Oct 1977, Prigge, B. A. et al. 2320 [RSA/POM];
Caruthers Cyn, New York Mts, 30 Ma\ 1973.
Tliorne, R. F. 43639 [RS/V/POM]. San Diego
Co: 3 mi W'NW of |acnmba, Yates, H. S. 6805
[UC]; 5 mi ENE of'jacnmba, Yates, H. S. 6808
[UC].

var. longiseta (Steuck4) Vasey in Utjtlirock.
U.S. Suney W. lOOth Merid. Rpt. 6:286.1855.
RE15 THHFFAW \ (Fig. 6) [A. longiseta Stenck'k
S\ii. PL C;kim. 1:420. 1855, A. lonoiscfa \ar.
rohusta Merrill]. Culms 10^0 cm tall, delicate
or stout. Blades 4-16 cm long, mostly involute,
basal or cauline. Panicle 5-15 cm long, the
branches stout and erect to delicate and droop-
ing, but usuall)- not ver)' flexuous or tangled.

Fig, 6, Ari.stidii purpurea \ar. lon'^iiseta, inflorescence and
.spikelet.

Glumes unecjual, the first 8-12 nnn long, the
second 16-25 nnn k)ng, sometimes shorter.
Lemma 12-16 nun k)ng, 0.4-0.8 mm wide ju.st
below the awiis; awns stout, 4-10 cm long, 0.2-
0.5 mm \\ade at the base. 2n - 22, 44, 66, 88.
Dry, desert hills and plains, 300-1500 m ele\a-
tion. COUNTIES: Mono, Riverside, San Bernar-
dino, San Diego.

The \ari('ties lon<iiscta and fcndlcriana are
often contused, but are most easik distin-
guished b\ the width of the awnis and lemma
apices, and not b\ whether the lea\es are basal
or cauline.

SELE(:TE13 si'KCl.MEXS: Riverside Co:
Joshua Tree National Monument, 1 Ma\- 1942.
Roos 1153 [US]; Deep Can\on. T7S R5E. 27
Jun 1937. Yates, H. S. 6722'[RS.VPOM]. San
Bernardino Co: E New York Mts, W of Castle
Buttes between Corral and Do\e Spring. 12
May 1974, Henrickson, J. 13933 [RS.VPOMj:
Rock Springs, Palmer, E. 537 [UC]; plains near
Lea.stalk, 3 Jun 1915, Parish, S. B. 10329 [UC];
2.2 mi ESE of Brant on N side range of New
York Mts, 8 Ma\- 1978. Prigge, B. A. et al. 2905
[RS.Vl'OM]; San Bernardino Natl Forest,



48 Great Basin Naturalist [Volume 52

above Cactus Flat ̂^' of Hwv' 18 N of Baldwin
Lake, 2-3 Jun 1980, Thorne, R. F. 54375
[RS A/POM]. San Diego Co: head of Box
Canyon near Mason Vallev, 12 May 1932,
Duran, V. 3208 [WIS].

van nealleyi (Vasey in Coulter) Allred,
Brittonia 36:391. 1984. NEALLEY THREEAVVN
(Fig. 7) [A. glaiica (Nees) Walpers, A. stricta
Michaux van ncalletji Vasev in (Joulter, Contr.
U.S. Nad. Herb. 1:55. 189()]. Cxihm 20-45 cm
tall, tightly clustered. Blades generally basal,
involute, curving in age, 5-15 cm long. Panicle
narrow, spikelike, light brown, 8-18 cm long,
the branches mostK' erect-appressed. Glumes
mostly unequal, the first 4-7 mm long, the
second 8-14 mm long. Lemma 7-13 mn^ long,
0.1-0.2 mm wide just below the awns; awns
delicate, 1.5-2.5 cm long, mostly 0.1 mm wide
at the base. 2n - 22, 44. Drv; desert plains and
slopes, 200-1200 m elevation. COUNTIES:
Imperial, Inyo, Riverside, San Bernardino, San
Diego.

V^ariet)' nealleyi grades into \ an pitqutrca with
flexuous branches, and into van wrightii with
more robust panicles and broadc^r lemma apices
and awns.

Selected specimens. â€” Imperial Co:
Piiinted (iorge, Carisso Mts, 17 Ma)' 1938,
Ferris, R. S. 9623 [UC]. Inyo Co: john.son
Creek, Death N'allev, 28 Apr 1940, Gilman,
M. F 4190 [RSA/POM]; Cave Springs Wash, 25
Apr 1930. Hoffman, R. [US]; Funeral Mts, 2
May 1917, Jepson, W. L. 6907 [JEPS];
Titanothere Cyn, Grapevine Mts, E side of
Death Vallev, 26 Mar 1947. Wiggins, I. L. 11566
[RSA/POM', UC]. Riverside Co: Cottonwood
Spring, 30 Mar 1940, Hitchcock, C. L. 5871
[MO, RSA/POM, UC]; Eagle Mts, Cottonwood
Springs, 25 Apr 1928, Jep.son, W. L. 12585
[JEPS]; mouth of Andreas Canvon, 4-6 Aj^ril
1917, Johnston, I. M. 1010 [RSA/POM]; E of
Hemet, along San Jacinto Ri\en 7 Aug 1938,
Roos, J. C. 582 [RSA/POM]. San Bernardino
Co: Proxidence Mts, Fountain Cauxon, 15 Ma\
1937, Real .30] [JEPS]; route 95, 18 mi N of
Travis, 23 Apr 1942, Beetle, A. A. 3193 [WIS]:
39 mi from Needles on Parker Road, 24 Apr
1928, Ferri.s, R. S. 7226 [RSA/POM]. San
Diego Co: San Felipe, 16 Apr 1895, Brandegee
[UC]; San Felipe C;ap, 6 Apr 1901, Brandegee
[UC]; head of Fox C^anyon near Mason Vallev,
12 May 1932, Duran, '\'. 3208 [MICH, MO,
RSA/POM, UC]; Yaqui Well. 22 Apr 1928
Jepson, W. L. 12516 [JEPS].

Fig. 7. Aristkia purpurcd \ar. iwallet/i. inflorescence and
spikelet.

var. parishii (A. S. Hitchcock in Jepson)
Allred, Brittonia 36:392. 1984. PARISH'S
THREEAVVN (Fig. 8) [A. pariskU A. S. Hitchcock
in Jepson, Fl. Cahf 1:101. 1912, A. wiightii
Ndnh var. parishii (Hitchcock in Jepson) Gould].
Culms thick, stout, erect. Blades niostlx' flat,
longer than 10 cm. Panicle narrow, spikelike or
the lower branches with axillan" puKini and
spreading at al)out a 45-degree angle, 15-24 cm
long, reddish when \'oung. Glumes unequal to
e(|ual, the first 7-1 1 mm long, the second 10-15
mm long. Lemma 10-13 mm long, 0.2-0.3 mm
wide just below the awais; awns 2-3 cm long,
0.2-0.3 nun wide at the base. Chromosome
number not reported. Dn' hills and plains, 300-
]()()() 111 (-lexation. COUNTIES; Imperial, Imo.
Los Angeles, Rixerside, San Bernardino. Sail
Diego.

Vdm'ty ))arishii is very' similar to \an uri^zlif''
but differs most strikingly in the sometimes
spreading primary branches, the reddish color
of the panicle when young, and tlu^ more clus-
tered arrangement of die spikelets. It iilso
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F\<^. S. Aiislida j)itif)nn'(i \'ar. parisltii. iiillorcscciK'c and
sjiikclct.

flowers earlier, mostK' March througli Maw
\\ liile \"ar. Â»;r/<^/(/// flowers iiiostK' Ma\ tIiroii<i;li
Octolx'i". Parisli s tlirecawn also resenil)l(\s some
nu^mhers of the Dixaricatae group because of
its spreadiug priuian' l)raucli{\s aud geuerallx
sul)equal gluuies.

SKLECTED specimens. â€” Imperial Co: 9.2
uiiles NE of Glamis, 18 Mar 1962. Ilitclicoclv,
C. L. 2225 [F]: Palo Wrde Mts. 8 Apr 1949.
Koos. }. (>'. 419S 1 US|. Inyo Co: spc'ciuieu with-
out lo(alit\ at KS.VPOM. Riverside Co:
(.'huckawalla Spriugs, 15 uii SE of (luiladax, 9
ful 1957. Crauiptou. H. s.u. [AIIUCl; Palui
(;auyou,4 Apr 191 7, johustou. 1. \1. 1008 [US.
MI(>H]; Rix'crside aud \iciuit\ ol upper fork of
Salt Creek Wash. 19 Mar 1927. Heed. E M.
5440 [AIIUC, HS.VPOM]: betweeu Marcli
AEB aud Lake\iew.29 Apr 1966. Koos. ]. C. s.u.
[RS.VPOMl. San Bernardino Co: 2 uii NE of
Eifteeun-iile Poiut. 3()()() ft, 28 Apr 1935.
Axelrod, D. 321 [AHUC, UC]; behveeu Bulliou
aud Sheep Hole Mts. 7 Apr 1940, Muuz. P A.
16568 [RS.Vl^OMl; Budweiser Wash. u(^u-35d

Fi'j;. 9. . \;-/.s7(r/c/ piiqiitrca \ ar. piiq)urc(i. iiilloivsctMice and
S|likrl('t.

46ui X, 1 15d 44iu W, (;rauite Mts, 28 Oct 1977.
Prigge, B. A. et al. 2320 [RS A/POM]. San Diego
Co: 0.5 uii N of Mirauiar Resenoir cla\ soil. 4 Mar
1981, Re\e;J, ]. s.u. [AHUC]; Auza Cauvou E of
juliau. 3 Apr 1940. W'ilsou. E. s.u. [AHUC].

var. purpurea. Pi Hl'LE THREEAWN (Fig. 9)
[/\. })iir})iir(ii \ar. raJifornicn Vase\]. Culms 2.5-
60 ciu tall. Blades flat to iu\olute, uiostly cau-
liue. .3-17 cui loug, 1-2 luui wide. Panicle
puiplisli. often uoddiug. 10-25 cui loug. tlie
brauches usualK delicate, droopiugor llexuous.
Chimes uue(jual. the hrst 4-9 luui long, tiie
second 7-16 uuu loug. Lemma 6-12 uiiu. 0.1-
0.3 luiu wide just below the awiis; aivns 2-3(4)
CUI loug. 0.2-0..) uiin wide at the ba.se. '2n = 22.
44. 66. 88. DiA, gra.s.sy hills, scrublands. 2.5()-S()0
ui elexatiou. COUNTIE.S: Mono, Rixenside, San
Bernardino, San Diego.

This is a beautiful grass, with its droojiing. red-
di.sh.plnnielike panicles. It conuuouly intergrades
w ith the varietes m'allei/i, lon^seta, iuid wn<ilifii.

SELECTED SPEC;E\IENS: Mono Co: McAfee
Creek, White Mts, Fishlake \alle\ drainage,
6 Aug 1984. Mor(fi(4d. ]. D. jbM-24S0(e)
f RSA/l^OMf Ri\er.side Co: 1 mile E of Banning,
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Fig. 10. Aii.stichi pui'j)iirca VAV. uri<s,lttii. intlorcsccncc and
.spikclct

20 Jul 1905, C;rifTith.s, D. 8007 [MO]; Palm
Canyon, 4 Apr 1917, jolmston, 1. M. 1008 [US,
MKJH]; ha.se ol San |acinto Mountain, fune
1882, Parish, S. B. et al." 1549 [F, MICH]; Lower
San Jacinto River Canvon, Yates, H. S. 6711
[UC]. San Bernardino C><): road from High-
land to Huiiniug Springs, 1 nil Irom valley floor,
26 Jun 1942, Beetle, B. A. 3644 [F, WIS]; near
Upland, 7 Nov 1916. lohnston, I. M. 1120
iMICHj; San Bernardino N'allev, 2 jun 1906,
Parish. S. B. 5783 [NMCR]; Clark Mts, 5 Aug
1950. Boos, j. C. et al. 4906 [BSA/I^OM, UC].
San Diego Co: 6 mi N of Ocean Side Ranch,
coast hills in chaparral, 21 Apr 1942. Beetl(\
A. A. 3145 [TAES]; near Vallecitos Station,
2 Apr 1939, Gander, F 7142 [MICH]; Ilarhi.son
C;an\T)n, 19 Jun 1938, C;ander, F F 5999
[BS.WOMl.

van wrightii (Nash in Small) Allrcd,
Brittonia 36:393. 1984. Whiciits thhki:a\\\
(Fig. 10) [A. wii<ihtii Nash in Small, Fl. South-
ea.st. U.S. 1 16. 1903]. Ciihiis erect, to 80 cm tall.
Blades involute to flat, cauline, 10-25 cm long,
1-3 nun wide. Panicle narrow, spikelike, 14-30
cm long, the branches erect-appres.sed. Gliiines
unefjual, the first 5-10 mm long, the second

Fig. 11. Aristida tcniipcs \ar. hdinulDsa. innorescence,
.spikelet, and detail of ligiilar region.

10-16 mm long. LeniDia 8-14 nuu long, 0.2-0.3
mm wdde just below the awais; awns mostly
2-3.5 cm long, 0.2-0.3 mm wide at the base. 2n
= 22, 44, 66. Sandv or rocky hills and plains,
500-1500 m elevation. COUNTIES: Ri\erside,
San Bernardino, San Diego.

Wright's threeawn intergrades with the \arie-
ties piiq)iirea,Jcn(Ueriana, and parishii.

Selected specimens. â€” San Bernardino
Co: Slo\er Mts, 14 Aug 1907, Reed F. M. 1307
[WIS]; 2.5 mi SE of Kingston Peak, T19N
RIOE, Sec 34-27. 23 Oct 1977, Ilenrickson, J.
16321 [RSA/l^OM]; rocky can\â€¢()nbet^veen Bul-
lion and Sheep Holt Mts. 7 Apr 1940, Munz,
P. A. 16568 [UC]. San Diego Co: 3 mi WNW
ol'lacumba, T18S R8E, 3 Sep 1937, Yates, H. S.
68()5[RSA/POM].

Aristida ternipes Caxanilles, Icon. Pi. 5:46.
1799. Tufti'd pcMcmiials; minis few, erect to
s[)ra\\ ling, simple or ouK weakK branched, 2.5-
80 cm tall; internodes glabrous. Slieatlis mostly
longer than the internodes. Li^idcs 0.2-0.5 mm
long. Blades (Lit to inxolute, 5-40 cm long, 1-2
nun wide, with scattered long hairs above the
ligule. Panicle 15-40 cm long, open, the
branches widelv spreading from the main axis
and naked ;it the base, axillan ]iul\ini present.
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Spikclcts oppressed or sprcadinsj; Iroiii the
hranclu's. GliiDics about e(jual, l-nciAcd. 9-15
nun long. Lcinnia 10-15 mm long. nsnalK not
twisted at the ape.\; aivns e(|nal to \ci\ nnc(|iial.
Anthers 1.2-3 mm long.

var. hamuloHii (llenrard) Trent, Sida
14(2):26(). 1990. HooKTllHKK WW (Fig. 1 1) [.A.
hdinulosa llenrard, Med. Hijk.s Herb. Leiden
.54:219. 1926]. Central awn 10-25 mm long.
Ltifcral aicits mostly 6-23 mm long, .sometimes
shorter. 2// = 44. Dw hills and slopes. lOO-SOO
ni ele\ation. COUNTIK.S: Butte, Colusa, Fresno,
(ilenn. Kern, Los Angeles, Madera, Kixerside.
San Bernardino, San Diego, Santa Barbara.
Sonoma, Stanislaus. Sutter. Tehama. Tulare.
Wntura, Yolo.

Trent and Allred (1990) doeumented the
moiphologie \ariation and similarit\()LA/7.sf/r/c/
Irrnipcs and .A. Iianuilosa. eoneluding that tlu^
lunniilosa taxon should be treated as a \ariet\ ol
fcrnipcs. \'ariet\' ternipcs does not oceur in Cal-
iloniia and differs oiiK in the length of the
lateial aw lis. \'ixnct\luniinli>s(i also resembles A.
(lit tiricala. which diffeis most eonsistently in
liaxing shorter anthers and lacking pilose hairs
ab()\e the ligule. Based on numbers of speci-
mens in California herbaria. \ar. hainulosd is
unusualK' common.

Selected specimens. â€” Butte Co: Soudi
Butte, 10 Sep 1981, Ahart 1535 [UCJ; along
lIwT 32, 1 mi E of Chico, 16 Aug 1983, Ahart.
L. 4277 [TAES]. Colusa Co: 10 mi W of Wil-
liams, 5 Jul 1955, Burcham, L. T. 317 [AllUC,
TAES, UC]; 10.7 mi SE of Leesville, 19 May
1 958, Crampton, B. 4789 [AHUC]. Fresno Co:
Citnis Grove, 11 May 1940, Hoover, K. F 4385
[UC]; 8 mi N of Orange Cove, 8 |nn 1960,
Howell, J. T. 35481 [ISC]. Glenn Co: 5.5 mi S
ofOrland, 29 May 1942. Beetle. A. A. etal. 3353
[AHUC]; 5 mi \\' of OHand on the XewAJllc
road, 27 May 1914, Heller, A. A. 114.32 [US|.
Kern Co: lowest slopes of the Tehachapi Mts.
15 mi S of Bakersheld. 14 Apr 1942. Beetle.
A. A. .3017 [AHUCJ: 15 nn S of Bakersfiekl
7 |un 1946, Beede, A. A. 4679 [UC]. Lo.s Ange-
les Co: Alta Dena, 2 Apr 1905. Grant 66-64.59
[ARIZ, BS.ATOM, UC]; Pomona, 1 Jul 1937.
I lorton 448 [UC]; Li\eoak (^an\-on, San (iabriel
Mts. 15 Apr 1934, Wheeler, L. C. 2525 [ A H UC | .
Madera Co: near Raviiiond. on sheep lancli.
II Nhiv 1934, Wikson.'E. s.n. [AHUC]. River-
side Co: 10 mi N of Pala, 17 Way 1964. Hitch-
cock. C. L. et al. 23113 [NY]; lower San Jacinto
Rixer Canyon. Yates, H. S. 6710 [UC]. San

Bernardino Co: near Upland. 7 Xo\ 1916,
John.ston, I. 1121 [ARIZ]; nie.sa near Rialto. 20
May 1888, Parish, S. B. [UC]; Granite Nh)un-
tains, Budwei.ser Wash, 28 Oct 1977. Prigg(\
B. A. et al. 2321 [RS.VPOM]. San Diego Co:
Rolando. 14 |an 1938, Gander, F F 4936 [SD];
San [amento'. 4 [nl 1890. Hasse, H. E. s.n. [NY];
Escondido. 10 "Aug 1928, Meyer 652 [JEPSJ.
Santa Barbara Co: Santa ('ni/ island. X of
biological station in central \alley, 23 Apr 1979,
Thorne. R. F et al. .52466 [RSA/POM].
Sonoma Co: Little CyeNsers, 1 mi E of Big
Sulpliur Creek. 10 Aug 1984. Leitner [UC].
Stanislaus Co: \ icinitx of La Grange, 30 Sep
1961, Allen, P s.n. | AHUC, JEPS]. Sutter Co:
Sutter Buttes. 10 Sep 1981, Ahart L. 3129 [NY].
Tehama Co: about 5 km N of Black Butte
Resenoir and about 17 km N\\' ofOrland, 26
.Mar 1990. Buck. R. 1469 [JEPS]; Jelly's Fenv
Rd. 0.5 mi from 1-5 exit. 16 Aug 1991. Allred
K. \V. 5467 [NMCR|. Tulare Co: Three Rixers.
24 Aug 1905, Brandegee s.n. [UC]; 10 mi SE of
Portenille on Tule Indian Resen'ation Rd, 28
Dec 1964, (;uthrie. L. 66 [AHUC]; Fountain
Springs Rd. 6.3 mi W ol (California Hot Springs.
25 Jnn 1966. Twisselmann, E. C. 12537
[AHUC]. Ventura Co: Upper Santa Ana
Creek, Santa Ynez footliills, 13 fun 1957. Pol-
lard. H. M. s.n. [TAES]. Yolo Co:" foothills, open
slope. 2 mi W ol Winters. 24 Aug 19-53. (^ramp-
ton, B. 1600 [AHUC].
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