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ABSTRACT

A floristic account is provided for the grass family gart of the vascular plant flora of the
contiguous protected areas of Organ Pipe Cactus Nationaurvbeni, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southemsArizona. This is the second largest
family in the flora area after Asteraceae. A t@hb7 taxa in 46 genera of grasses are included in
this publication, which includes ones established and reprodurcig modern flora (86 taxa in 43
genera), some occurring at the margins of the flora area lmng known from the area, and ice age
fossils. At least 28 taxa are known by fossils recover@u frackrat middens, five of which have not
been found in the modern flora: little barleofdeum pusillury cliff muhly (Muhlenbergia
polycaulig, Paspalumsp., mutton bluegras$¢a fendleriany and bulb panic gras<(loagaea
bulbosg. Non-native grasses are represented by 27 specig8%owf the modern grass flora. No
other large family in the region has such a high peagenbf non-natives. BuffelgrasSenchrus
ciliaris), fountain grass Genchrus setaceymand Schismusspp. are invasive species of major
concern.

The most diverse grass genera in the flora Mudlenbergia(10 species)Bouteloua (6
species), andristida, Eragrostis Panicum andSporobolug4 species each)Eragrostispectinacea
var. miserrima is treated as a synonym @&. pectinaceavar. pectinaceaand Muhlenbergia
alopecuroideqLycurus setosgsas a synonym dfiuhlenbergia phleoidef_ycurus phleoidds The
modern, established grass flora includes 49 perennials aaan8als or ephemerals, of which 20 are
summer or hot-season taxa, 12 winter-spring or cool-seagan dad 5 are non-seasonal. This
floristic treatment includes brief descriptions, illusitvas, identification keys, common names (when
available in English, Spanish, and the local O’odham lagejjdocal and global distributions, fossil
records from packrat middens, and specimen citations.

POACEAE — Grass Family
This publication is an account of the grasses as p#neofascular plant flora of the

contiguous protected areas of Organ Pipe Cactus Natiomaliident, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southemsArizona (Fig. 1). This is the sixth
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contribution to our flora, published in a series in Phytonearmhalso posted open access on the
website of the University of Arizona Herbarium (ARIZ). eTtirst article in this series includes maps
and brief descriptions of the physical, biological, ecologitadistic, and deep history of the flora
area (Felger et al. 2013a). This flora includes the mogeesent-day taxa as well as fossil records
from packrat middens. Explanation of the format for theafie provided in part 3 (Felger et al.
2013c).
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Figure 1. Flora area in southwestern Arizona. Map peepay Ami Pate of Organ Pipe Cactus NM, 2013.

The following generalized descriptions include the grasseshenflora area and not
necessarily the same grasses in other regions. Tleenssawy variations and not all can be covered in
this brief description.

Annual/ephemeral and perennial herbs and some reed- or bdikbo@@hragmite3. Roots
fibrous; rhizomes and stolons sometimes present. Culmewhdaletween the nodes and solid at
nodes, or less often also solid between the nodes. Leavesbasaline (on the culm), 2-ranked,
consisting of the sheath, ligule, and blade. Leaf sheaghsaatially to fully enclosing the stem, and
either open (margins overlapping, not fused) or closed (mafgsed). Junction of the leaf sheath
and blade called the collar, usually with a ligule, ofiescale-like or hairy extension at the top of the
leaf sheath and blade and facing the culm (membranous throughemranous at the base and
topped by cilia, or entirely of hairs). Leaf bladesr with parallel veins, flat or variously folded or
inrolled (involute).
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In grasses there are several kinds of stems, includingiscuthizomes, and stolons.
Technically, “stem” is a general term that can be agpbeall of these. The aerial stem of a grass is
termed a culm. Inflorescences generally are terminalesoms on lateral branches from the culm.
(Measurements for culms therefore do not include infloressen

Flowers small, bisexual, or unisexual and the plants monoeciod®ecious. Flowers in
spikelets. Terminology for grass inflorescences trdasspikelet as the basic unit in the way the
flower is treated in general terminology for flowering pantSpikelets are in spikes, panicles, or
rarely racemes. Panicle branches may be racemodeslé&pi with pedicels), spicate (spikelets
sessile), or rames (spikelets in pairs, one sessilepetieellate), or unilateral (spikelets all on one
side of the branch) or not. Spikelets of bracts and 1 oe flarets, the bracts and floret(s) 2-ranked
(alternate on opposite sides of the rachilla). Braetsously awned or not; lowermost bracts
(glumes) paired or sometimes reduced to 1. The flocdtides 2 bracts, the lemma below and the
palea above, these enclosing the actual flower (the palea smsegduced or absent). In spikelets
of more than one floret the lowermost or uppermost flordtorets sometimes staminate or reduced
and sterile. Perianth segments (lodicules) of greattiuced scales, mostly 2 (3 Aristida and
Pappostipy, often swelling and spreading the floret open at arghes sometimes absent. Pistil
single, superior (of 3 united carpels, but functionally withatpel containing 1 ovule). Stamens
usually 3, sometimes 1 or 2. Stigmas generally 2 and fea(plemnose). Fruits of specialized
achenes (1-seeded) called a caryopsis (caryopses, piinabe the seed is fused to the fruit wall
(pericarp), or an actual achene in which the seed sepdrate the pericarpQdactylocteniumand
Sporobolug The caryopsis (including the tightly enclosing fertemma and palea in panicoids) or
the achene is conveniently referred to as the “grain.”

Some grasses, including specie8afmus Festuca andSporobolusproduce mostly or only
cleistogamous florets. These are florets that reml@sed and produce seeds without exposing the
stamens and stigmas and thus are self-fertilizedistG@mous grasses tend to occur in dry areas
with erratic rainfall, sparse vegetation, and lighterss@ilord 1981). Five grasses in the flora area
produce cleistogenes at the stem bases or in |leaf @wilea pappophoroide®isakisperma dubium
Enneapogon desvauxMuhlenbergia appressandM. microsperma The cleistogenes are modified
cleistogamous inflorescences or spikelets, lacking glumesaens, and the grain is typically larger
(heavier) than the grain from “normal” (chasmogamowskts. Cleistogenes provide a reproductive
strategy in addition to that of the usual terminal (chasmuas) inflorescences, such as when those
inflorescences are lost to herbivores or do not developoddi®ught.

Grasses in the flora area are distributed among six suldarallowing the classification in
Soreng et al. (2013) and the Grass Phylogeny Working Group (2012):

Subfamily AristidoideaeAristida
Subfamily Arundinoideae?hragmites
Subfamily Danthonioidea&chismus
Subfamily Chloridoideae:
Tribe Eragrostideae:
Subtribe Cotteinae€otteg Enneapogon
Subtribe Eragrostidina&ragrostis
Tribe Zoysieae:
Subtribe Sporobolina&porobolus

Tribe Chlorideae:
unplaced genu®actyloctenium
Subtribe Boutelouina®outeloua
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Subtribe Eleusinina€hloris, Cynodon Dinebra, Diplachne Disakispermaleptochloa
Subtribe HilariinaeHilaria
Subtribe Gouiniina€efridentopsis
Subtribe MonanthochloinaBistichlis
Subtribe Muhlenbergiinadluhlenbergia
Subtribe Pappophorinaappophorum
Subtribe Scleropogoninaleasyochloa
Subfamily Panicoideae

Tribe Paniceae
Subtribe Anthephorina®igitaria
Subtribe BoivinellinaeEchinochloa
Subtribe Cenchrina€enchrus Setarig Zuloagaea
Subtribe MelinidinaeEriochloa Urochloa
Subtribe Panicina®anicum

Tribe Paspalea¢iopia, Paspalum

Tribe Sacchareae
Subtribe AnthistiriinaeiHeteropogon
Subtribe Sorghina@&othriochlog Sorghum
Subtribe Tripsacina&ea

Subfamily Pooideae

Tribe BromeaeBromus

Tribe Hordeeae
Subtribe Hordeina€lymus Hordeum
Subtribe TriticinaeTriticum

Tribe MeliceaeMelica

Tribe Poeae
Subtribe Agrostidinag?olypogon
Subtribe AveninaéAvena
Subtribe PoinaéPoa
Subtribe LoliinaeFestuca
Subtribe Phalaridina®halaris

Tribe StipeaePappostipa

Spikelets in the subfamily Panicoideae are generally pgsethetimes in triplets on
terminal branchlets), the members of a unit usually wedicels of different lengths or one spikelet
sessile, or reduced, or sometimes absent. The indi\8gikelets detach below the glumes and have
2 florets, the lower one staminate or sterile, often reduo just a lemma, the upper floret usually
bisexual. Many other grasses have spikelets with 2 fldvetgarely have the lower floret staminate
or sterile and the upper one bisexual. Two major kinds &Ekgis are notable among the subfamily
Panicoideae, the andropogonoid and the panicoid spikelets.

Andropogonoid spikelets are seenBathriochlog Heteropogon andSorghumin the tribe
Sacchareae. There is a basic pattern, but a dauntingddrvariation. The spikelets are in pairs
(triplets often at branch tips—the descriptions that follosvfar the paired spikelets). The pairs have
1 sessile/subsessile spikelet and 1 stalked (pedicelled) etpik&mong those in the flora area the
pedicelled spikelet is smaller than the sessile/sulbsessie or reduced or absent. The
sessile/subsessile spikelet has a staminate or gtrexdleced) floret below and a bisexual or pistillate
floret above. The spikelet pair or unit falls with its rackegment as the dispersing unit. A branch of
the inflorescence with such pairs of sessile and pkslicepikelets is called a rame.
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In the panicoids the spikelets in an inflorescence aréasito each other and may be paired
or not; pedicels of paired spikelets are of different lengthone is sessile. What often appears to be
a spikelet with one floret is actually a spikelet with tivets. Like the andropogonoids, the lower
floret is staminate or sterile, and most panicoid glamthe flora area have the sterile floret reduced
to a just a lemma. The sterile lemma generally resenthie upper glume. The upper floret is
bisexual, with a lemma, palea, stamens, and pistilic&drspikelets are seen @enchrusDigitaria,
Echinochloa, EriochloaPanicum, SetariaUrochloa, and Zuloagaeain Paniceae an#iopia and
Paspalumin Paspaleae. I&riochloa the lower glume is modified as a cup-like structure. The
panicoid spikelets i€enchrusare hidden in burs or fascicles. Others, sucH@sa, Panicum and
Urochloa, have a hard, smooth and shiny fertile lemma with inroltedgins tightly clasping the
palea and enclosed fruit.

DIVERSITY, DISTRIBUTION, AND NATURAL HISTORY

The grass flora of the region is large and diverse (Tahle Gyasses established and
reproducing in the modern flora include 86 taxa in 43 genera, whic?% of the total modern flora
of approximately 740 taxa (Felger et al. 2013a, b). Poacéhe sgecond largest plant family in the
flora, following the composites (Asteraceae, 112 taxa)leddgt 28 species of grasses are represented
by fossil specimens, 5 of which are no longer present ifidreearea. Non-native grasses include 27
species. We also include some modern grasses documentiordoarea but not established or
reproducing or apparently no longer present and found at ttggnsaf the area. A total of 97 taxa
in 46 genera are included in this publication. Organ Pipéu€ad¢ational Monument (OP, or Organ
Pipe) supports a modern grass flora of 79 taxa including 24naibres; Cabeza Prieta National
Wildlife Refuge (CP, or Cabeza Prieta) has a modema fof 50 taxa including 18 non-natives, and
the Tinajas Altas Region (TA, Tinajas Altas) has 18 seancluding 4 non-natives. The most
diverse grass genera in the flora Bhehlenbergia(10 species)Bouteloua(6 species), andristida,
Eragrostis Panicum andSporobolug4 species each).

Aristida californica var. californica and Cenchrus palmerare essentially endemic to the
Sonoran Desert but also extend southward into thornscrubrtiwastern Sinaloa, Mexico. Thus,
although grasses are successful in the flora area hasmvel the Sonoran Desert as a whole, there is
no endemism in the flora area and few endemics withinSithveoran Desert (Felger 2000, 2007;
Gould & Moran 1980; Malusa et al. 2013; Pearlstein et al. 2012).

Non-native grasses are represented by 27 species, or 28%tofal grass flora (97 taxa), in
contrast to 11% non-natives in the total vascular plard.floNo other large family in the region has
such a high percentage of non-natives. The non-nativesrgedylérom the Old World and tend to
annuals found in disturbed habitats. Six Old World grassesvalespread and common even in
undisturbed, natural habitats: red brorBeofmus rubens Bermuda grassCiynodon dactylop stink
grass Eragrostis cilianensis wild barley Hordeum murinun), and Arabian and Mediterranean
grasses chismus arabicuand S. barbatus Buffelgrass Cenchrus ciliari$, fountain grassG.
setaceury) and Schismusspp. are invasive species of major concern. Others, susbfafeather
pappus grassEfineapogon cenchroidesnd Lehmann love gras&r@grostis lehmannianaare
potentially serious invasives in the flora area. Seeudson of non-native and invasive species in
the introduction to this flora series in Felger et(2013a) and also Felger (1990, 2000) and Felger et
al. (2007a).
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Table 1. Local distributions and growth forms of grasses modern taxon also represented by a fossil
specimen. tT = fossil taxon not found in the modern flega.a* = non-native and reproducing in the flora
area. ** = non-native and not established (not reprodyémthe flora area. OP = Organ Pipe Cactus National
Monument, CP = Cabeza Prieta National Wildlife Reflge= Tinajas Altas Region. Growth forms: PR =
perennial, NS = non-seasonal annual/ephemeral, S = suonimet-season annual/ephemeral, W = winter-
spring or cool-season annual/ephemeral. Totals atbdanodern, established flora.

Region Growth form
fen ?Dri?)in C;::tza ;:?ias Perennial s:ac;r;nal Summer | Winter
tAristida adscensionis OP CP TA NS
Aristida californica var. californica CP PR
Aristida californica var. glabrata OP PR
tAristida purpurea var. nealleyi OP CH TA PR
Aristida purpurea var. parishii OP Ch PR
Aristida purpurea var. purpurea OH PR
Aristida ternipes var. gentilis OP CP PR
Aristida ternipes var. ternipes OH CP PR
*Avena fatua OP W
tBothriochloa barbinodis OP CP TA PR
tBouteloua aristidoides oP CP TA S
Bouteloua barbata var. barbata op CP TIA $
Bouteloua barbata var. rothrockii OF PR
(tBouteloua barbata var.?) OFR TA
tBouteloua curtipendula OoP PR
tBouteloua repens OoP PR
tBouteloua trifida OP CP PR
Bromus arizonicus OoP CP W
*Bromus rubens OoP CP TA W
*Bromus tectorum OP W
*Cenchrus ciliaris OoP CP TA PR
**Cenchrus echinatus OP S
(Cenchrus palmeri) (S)
*Cenchrus setaceus OR CR PR
*Cenchrus spinifex CP S
Chiloris virgata OP CP S
Cottea pappophoroides OH CP PR
*Cynodon dactylon OoP CP PR
*Dactyloctenium aegyptium OoP S
tDasyochloa pulchella OoP CP| TA PR
tDigitaria californica oP CP TA PR
Dinebra panicea OP CP S
Dinebra viscida CP S
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Diplachne fusca ssp. uninervia OoRr NS

Disakisperma dubium OP PR

Distichlis spicata OP PR

*Echinochloa colona OoP CP S
*Echinochloa crus-galli CP S

Elymus elymoides OoP PR

*Enneapogon cenchroides OFR NS

Enneapogon desvauxii OP CH PR

(**Eragrostis barrelieri) (OP) (NS)

*Eragrostis cilianensis OP CP TA S
Eragrostigntermedia OoP PR

*Eragrostis lehmanniana OP CH PR

tEragrostis pectinacea CH S
*Eriochloa acuminata OoP S
Eriochloa aristata OP CP S
tFestuca microstachys OR V)
tFestuca octoflora OoP CP TA W
tHeteropogon contortus OP CH TA PR

Hilaria belangeri OoP PR

Hilaria rigida OP CP TA PR

Hopia obtusa OP PR

*Hordeum murinum OoP CP w
ttHordeum pusillum OoP W
Leptochloa crinita OoP PR

Melica frutescens OP PR

Muhlenbergia appressa OH W
Muhlenbergia dumosa OoP PR

tMuhlenbergia emersleyi OoP PR

tMuhlenbergia fragilis OoP S
tMuhlenbergia microsperma OR CR TA NS

Muhlenbergia phleoides oP PR

ttMuhlenbergia polycaulis oP PR

Muhlenbergia porteri OP CP PR

Muhlenbergia rigens OoP PR

Muhlenbergia tenuifolia OoP PR

Panicum alatum CP S
*Panicum antidotale OoP PR

tPanicum hallii oP PR

tPanicum hirticaule OoP CP S
Pappophorum vaginatum OR PR

Pappostipa speciosa OH TA PR

ttPaspalum sp. oP ?

*Phalaris caroliniana CP w
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*Phalaris minor OoP CP w
Phragmites australis OP PR

** Poa annua OoP wW
tPoa bigelovii OoP CP w
ttPoa fendleriana oP PR

*Polypogon monspeliensis OP CH NS

*Polypogon viridis OP PR

*Schismusarabicus OP CP TA w
*Schismus barbatus OoP CP W
tSetaria grisebachii OP S

Setaria liebmannii OoP S
tSetaria macrostachya OH CP PR

*Sorghum halepense OP CH PR

Sporobolus airoides OoP CP) PR

Sporobolus cryptandrus OP CH TA PR

Sporobolus flexuosus OoP PR

Sporobolus pyramidatus OP S
Tridentopsis eragrostoides OFR PR

tTridentopsis mutica OoP CP TA PR

**Triticum aestivum OoP w
Urochloa arizonica OoP CP S
ttZuloagaea bulbosa OP PR

Total established taxa in modern 79 49 18 49 5 20 12
flora area: 86

Region and growth form ?Dri?)zn C;::tza TIArI]tiss Perennial s:ac;r;nal Summer | Winter

Grasses in the flora area known from fossil packrat milderiude at least 28 species (Table
1). Five species, from the Ajo and Puerto Blanco Mountaires not known in the modern flora:
Hordeum pusillum Muhlenbergia polycaulis Paspalum sp., Poa fendleriana and Zuloagaea
bulbosa Paspalums a wetlands grass and the nearest modern occurreraesaarthe Colorado and
Gila Rivers. The nearest modern occurrences of the abberafe mostly at elevations above the
desert, such as the Baboquivari and Coyote Mountains. Thié ffesords indicate wetter ice age
conditions. The fossils were identified by fragmentshefihflorescences and reproductive structures
that often included spikelets or even spikes or spikéiestars, florets, caryopses or “grain,” or
combinations or pieces of these parts (see Felger2013a).

Non-native plants established as reproducing populations iiotlaearea are indicated with
an asterisk (*) and non-native taxa not established asdepng populations are marked with two
asterisks (**). Fossil specimens and modern taxa als@sented by fossils are indicated with a
dagger symbol (T) and fossil taxa no longer known to occur ifidfseare indicated with two dagger
symbols (11).

Grasses dominate some high elevation, north-facing stdpges Ajo Mountains. Relatively
few excursions have documented these grasslands duertoetineteness and difficulty of access,
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especially during the summer season. Additional exploratienikaly to produce new records. At
least 58 taxa of grasses occur in the Ajo-Diablo Mourtamplex (Felger et al. 2013a). Within the
flora area 18 species are known only from the Ajo—Diablo Manistamplex, andouteloua barbata
var. rothrockii is known elsewhere in the flora area only from the Batesrithins. These grasses,
listed below, generally extend no farther into the desettaae like sky island populations.

Bouteloua barbataar. rothrockii Muhlenbergia emersleyi
Bouteloua curtipendula Muhlenbergia fragilis
Elymus elymoides Muhlenbergia phleoides
*Enneapogon cenchroides Muhlenbergia rigens
Eragrostis intermedia Muhlenbergia tenuifolia
Festuca microstachys Pappophorum vaginatum
Hilaria belangeri Setaria grisebachii

Melica frutescens Setaria liebmannii
Muhlenbergia appressa Tridentopsis eragrostoides

Muhlenbergia dumosa

Perennial grasses in the established modern flora areseeped by 49 taxa (Table 1).
However, many or perhaps most of these perennials can leeluepve in the first year or season.
Several perennials are not truly herbaceous, éidaria rigida, Muhlenbergia dumosaand
Phragmites australis Annuals (ephemerals) are represented by 37 taxa, suephemerals by 20
taxa, cool-season or winter-spring ephemerals by 12 &ndi,non-seasonal ephemerals include 5
species.

Seven species, only two of them native, are restricedetland habitats, which are often
characterized by highly alkaline or saline soilBhragmites australisand *olypogon viridisare
highly localized and limited to habitats with permanentena The others arBistichlis spicata
*Echinochloa colong*E. crus-gallj **Poa annuaand *Polypogon monspeliensis

Five grasses are common on the dunes of the Pinta Sandsaxbg sand soils and interdune
troughs:Aristida californicavar. californica, Bouteloua aristidoides, B. barbatar. barbata, Hilaria
rigida, and *Schismus arabicus However, all occur elsewhere although californica var.
californicais mostly restricted to sandy soils.

Following years of favorable rains in late summer andydall, extensive ephemeral grass-
dominated meadows may develop on certain low-lying habgatd) as the large playas and sandy
loams of the lower bajadas. Characteristic grassékese places includaristida adscensionis,
Bouteloua aristidoides, B. barbatear. barbata Chloris virgata Dinebra (Leptochlod panicea,
Dinebra (Leptochlod viscida, *Eragrostis cilianensis, Eriochloa aristgta Muhlenbergia
microsperma, Panicum alatyrandP. hirticaule

Sandy plains in the northern part of Organ Pipe provide fav@@iditions for grasses—in
particular lower bajada and floodplain deposits of sandydoalong flat reaches of drainages in the
Valley of the Ajo. In fact this area has the highest comatah of grass species known for the
region. This dense growth of grasses supports large rodpotagions, so that during years of
favorable rainfall it is best to wear legging as pratectrom the numerous unseen rattlesnakes that
feed on the rodents (Phil Rosen, pers. comm. to R. F20§¥). In this area 21 grasses have been
recorded in less than one hectare:

Aristida adscensionis *Eragrostis cilianensis
Aristida purpureavar. nealleyi Festuca octoflora
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Bouteloua aristidoides Hilaria rigida

Bouteloua barbataar. barbata Muhlenbergia microsperma
Bromus arizonicus Muhlenbergia porteri
*Bromus rubens Panicum hirticaule

Cottea pappophoroides Poa bigelovii

Dasyochloa pulchella *Schismus barbatus
Digitaria californica Setaria macrostachya
Dinebra panicea Sporobolus flexuosus

Eriochloa aristata

Economic grasses have played an important role in rdgagneculture and food resources.
Maize Zea maykhas been cultivated in the region since prehistoric tinhe4.701, Padre Kino and
his companions found O’odham people cultivating maize jcalong the river at Sonoyta (Burrus
1971) and brought wheafrfticum aestivurp and other crops to the area (Bolton 1919). The
missionaries also introduced cattle, which thrived aasgges and other forage, which undoubtedly
contributed to the ultimate demise of some local grassewettand habitats (Felger 2000, 2007).

Most grasses produce edible grain. Native Americanisdrilora area harvested grain from
grasses that was large enough and/or abundant enougtkeotimeaeffort worthwhile. Even those
with very small grain were harvested for food by Sonoraselgeople, including the annual grama
grasses (e.gBouteloua aristidoidesand even little-seed muhly(hlenbergia microspermaand
many perennials such as bull grabtulilenbergia emersleyi Although these and other common
grasses have very small grains, they can be so abuhdasignificant quantities could be collected
in a relatively short time. Others have substantialtgdaand perhaps more readily harvested and
prepared grain, such as vine mesquitefia obtusy, plains bristlegrassSgtaria macrostachyaand
alkali sacaton §porobolus airoidgs These grains were often basket winnowed to sepanafé c
parched, ground into flour, and cooked or stored for laged. The flour was mixed with other foods
or consumed as porridge. Pertinent references includeet@a (1935), Castetter and Bell (1942,
1951), Castetter and Underhill (1935), Childs and Dobyns (1954), Kelg@r), Felger and Moser
(1985), Felger et al. (1992), Gasser (1982), Hodgson (2001), Lumholtz (28@iZRea (1997).
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KEY TO THE GRASS GENERA OF SOUTHWESTERN ARIZONA

In the various keys we make use of annual (epfadnvs. perennial growth forms mainly
in an attempt to produce keys as user-friendly as posdilble.drawback is that many or most of the
perennials may, on occasion, become reproductive in thaiy@ar or season. Even so, these
occasional first year/season plants generally have méeasve root systems than the truly
annual/ephemeral grasses, and in such cases peredivalual plants are generally far more
numerous than the occasional first season/annual individWésuse the terms ephemeral and
annual almost interchangeably and nearly all annual grassee flora area are ephemerals, although
ephemerals are plants that can grow and mature in @ siegéon, while annuals are longer lived but
not perennial. In the descriptions and keys, we alsodatr@ways consistent in using singular and
plural nouns for part of plants (plural is usually impliegl]., spikelet vs. spikelets.

The keys and following descriptions pertain to grassearring in the flora area and may
not cover the variation found in other regions. The desongtare meant to be informative, brief,
and tailored for grasses in the flora area and ar@eessarily of consistent detail for the different
taxa. More detailed descriptions are available in mahgratources such as the Manual of Grasses
for North America (Barkworth et al. 2007a) and the Fldr&larth America (Barkworth et al. 2003,
2007b). Our keys do not include the fossils.

1. Plants bamboo- or reed-like, 1-3 m tall.

2. Plants mostly 1-1.5 m tall; leaf blades not more thamibieg, less than 0.5 cm wide;

spikelets with 1 floret; Ajo MoOUNtaINS........ccoeeieiiieieiee e, Muhlenbergia dumosa
2. Plants mostly more than 2 m tall; leaf blades (7) 30—4®og) more than 1 cm wide; spikelets
several florets; vicinity of Quitobaquito............coooeiiiiiiiiiiiie e Phragmites australis

1. Plants not bamboo or reed-like.
3. Plants with stolons and/or rhizomes; perennials.

4. Plants creeping and/or forming dense colonies or n@tshizomes or stolons creeping and
scaly; spikelets awnless; often in riparian or weedyththior saline or alkaline soils.

5. Inflorescence a panicle of digitately arranged brandpéselets, 2—2.5 mm long, with 1
FlOPEL. .. e Cynodon dactylon
5. Inflorescences of compact racemes or panicles, githtdly arranged; spikelets 1.4-15
mm long, with 1 to several florets.

6. Spikelets with several florets; glumes 2.7-4.5 mm londgethenas 3—-5 mm long.
...................................................................................................... Distichlis spicata
6. Spikelets with 1 floret; glumes 1.4-2.1 mm long, the lemn&sldnm long.
.................................................................................................... Polypogon viridis

4. Plants tufted, with short or long stolons or rhizortesse not scaly, not creeping, and not
mat forming; spikelets awned or awnless; often in odesert habitats.

7. Inflorescence spike-like and elongated, less tHaor.wide (and more than 4 cm long).

8. Stolon less than 20 cm long; spikelets awned, inechust 3's..................... Hilaria
8. Stolons to 1+ m long; spikelets awnless, not in 3!S.........ccccccceeneees Hopia obtusa



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae 12

7. Inflorescences various, dense or open panicles,ymuostle than 2 cm wide, not
elongated and spike-like.

9. Stems often 1-2 m tall; inflorescences of open panfies more than 10 cm wide;
SpIKelets aWNIESS. .......ooviii e Panicum antidotale
9. Stems less than 40 cm tall; inflorescences or thainches with spikelets crowded,
less than 3 cm wide; spikelets awned.

10. Plants 8-40 cm tall; flowering stems more than twicikas the leaves;
inflorescence a panicle of spicate, unilateral branchesséveral widely spaced on
the flowering Stem.........ooooiiii i Bouteloua trifida
10. Plants less than 15 cm tall; flowering stems lesstize as tall as the leaves;
inflorescence a dense panicle of spicate but not unildiexathes
........................................................................... Dasyochloa pulchella

3. Plants without conspicuous stolons or rhizomes; anny#ierfesrals) or perennials.
11. Spikelets subtended by 1 or more bristles or enclosedsrobiascicles.

12. Spikelets enclosed in burs or fascicles with many spmiesstles, the bur or

fascicle falling as a unit with the attached spines @tlbs........................... Cenchrus
12. Spikelets not enclosed in burs or fascicles, with 1-temndsr bristles below the
spikelets; spikelets breaking off above the bristles. ..cccceeevoooiiiis Setaria

11. Spikelets not subtended by bristles and not enclosed intfasceles.
13. At least some spikelets with awns.

14. Spikelets or some or all florets with 3 terminal afras a common point or
central column.

15. Inflorescences panicles of spicate, unilateral branspélets with 2-

several florets including rudiments; awns 8 mm or ledsrigth....... Bouteloua
15. Inflorescences panicles of racemose branches, not talilaens 12 or more
mm long.

16. Spikelets clearly with 1 floret with 1 or 3 awns.................. Aristida

16. Spikelets with 2 florets, 1 fertile and 1 sterile, eaith 3 awns.
....................................................................... Leptochloa crinita

14. Spikelets with 1 or more awns, but not 3-awned as above.
17. Perennials, almost always obviously so with well-dgped root systems.
18. Lemmas with 7 or more scabrous or feathery awns.
19. Plants not forming cleistogenes; glumes with 1 promiveint
........................................................... Pappophorum vaginatum

19. Plants forming cleistogenes at stem bases; glume&-withveins (not
the cleistogene spikelets).
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20. Panicles open and diffuse; glumes with 7—13 veins; lemtha®ver

more scabrous awns (not feathery)..........Cotteapappophoroides
20. Panicles contracted and dense; glumes with 5—7 vamsids with
9 featheryawns..................cccee e viiiieeee e oo ENNeapogon

18. Lemmas with 1 to several awns.

21. Plants less than 15 cm tall; leaves fascicled Dasyochloapulchella
21. Plants usually more than 20 cm tall; leaves not cormpstyifascicled.

22. Awns 2 or more cm long.

23. Awns several per spikelet, scabrous, straight or maderat
curved but not bent.. : .Elymus elymoides
23. Awns one per splkelet feathery or tW|sted at baskebant.

24. Older leaves semi-persistent and reddish brown or rust
colored; inflorescences unbranched (rames); awns 4.5—7 cm long
................................................. Heteropogon contortus

24. Older leaves drying straw color; inflorescences branched
(panicles); awns 2—4.5 cm long.

25. Inflorescence a panicle of short cottony rames clubstere
near top of stem; awns 2 cm long, the basal portion twisted
and not feathery......................Bothriochloa barbinodis

25. Inflorescence an elongated spike-like panicle and not
cottony; awns 3.3—4.5 cm long, the basal portion feathery
(plumose) and not twisted.............. Pappostipa speciosa

22. Awns less than 1.5 (2) cm long.

26. Inflorescence spike-like, appearing unbranched, lessltBaom
wide, the main axis zigzag; spikelets in clusters of 3.....Hilaria
26. Inflorescence a panicles, the main axis not zigragnlly more
than 1.5 cm wide; spikelets solitary, or in 2's (terms@ikelets
sometimes in 3's).

27. Plants bushy, not tufted, branching freely in uppergbart
plant; panicles about as wide as long...Muhlenbergia porteri
27. Plants tufted, branching mostly from base (not incluttieg
inflorescences); panicles usually longer than wide.

28. Spikelets dissimilar, in 2’s (3's terminally on brandjtet
awns twisted and readily deciduous..Sorghum halepense
28. Spikelets all similar, not as above; awns persistent,
twisted.

29. Spikelets with 1 floret; awns more than 10 mm long.
................................. Aristida ternipes var.ternipes
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29. Spikelets with several florets; awns less than 0.5 mm
o) o o Tridentopsis eragrostoides

17. Ephemerals (roots often weakly developed)/annuals.

30. Spikelets clustered in 3's; glumes bristle-like......Hordeum murinum
30. Spikelets not clustered in 3's; glumes not bristle-like.

31. Spikelets (excluding awns and pedicels) at least 10omgn(farely 8
or 9 mm long inFestucy, clearly with 2 or more florets; winter-spring
ephemerals.

32. Glumes thin and longer than the florets (excluding awns), the
glumes and lemmas of different textures; awns twistecdant] 3.5-4.5
CMIONG. .. e e Avenafatua
32. Glumes shorter than the spikelet and similar in textutiee
lemmas; awns straight or twisted and bent, 2.2 cragx ih length.

33. Sheaths closed most of their length; spikelets 12—40 mm long
(not including awns); lemmas 8-13 mm long; awns straighted,rv

OF tWISEE. ..ot e e e Bromus
33. Sheaths open; spikelets 8—13 mm long (not including awns);
lemmas 4-8 mm long; awns straight......................... Festuca

31. Spikelets (excluding awns and pedicels) 2—6 (7) mm lonly, wgeveral
florets; winter-spring or summer ephemerals.

34. Inflorescences panicles of spicate, unilateral branches.

35. Inflorescence branches single at intervals along imédmescence
axis (occasional, stunted plants with a single branch).

36. Awns 6 mm or less in length; sterile florets aboviéédlorets,
the sterile lemmas minute; desert habitats, widespredouteloua
36. Awns often more than 10 mm long; sterile floret betlosvfertile
floret, the sterile lemma equal to upper glume anddédgmma;
wetland habitats or moist soll................ Echinochloa crus-galli

35. Inflorescence branches 2 or more digitately arrangexgb aif main
axis (rarely a single spike on stunt@dctylocteniunplants).

37. Spicate branches (4) 5-10 (12 or more) and ascending (upright);
rachis tip not extending beyond spikelets; spikelets (lemrtanair
floret) with a tuft of long white hairs, the awns 5—20 mm long
............................................................... Chloris virgata

37. Spicate branches (rarely 1) 2—6, spreading (at nearlyarighes

to main axis); rachis tip extending beyond the spikelets; spskel
glabrous, the awns 0.5-3.2 mm long.Dactyloctenium aegyptium
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34. Inflorescences not panicles of spicate, unilateral bemsnc

38. Spikelets with a conspicuous basal cup-like or diskrifiggs with
only one well-developed glume... .. . Eriochloa
38. Spikelets without a basal cup or dISk Wlth 2 glumes

39. Spikelets with several fertile florets; awns 1 mm long
............................................................ Dinebra viscida

39. Spikelet with only 1fetile floret; awns at least 5—10 rangl

40. Panicles dense, more or less cylindrical and appeéumg’
like a rabbit’s foot......................... Polypogon monspeliensis
40. Panicles open or interrupted with spike-like branchés, no

appearing “furry.”

41. Coarse grasses with dense spike-like branches at widely
spaced intervals on a main axis; fertile lemmas haddsainy;
cleistogenes none; natural and disturbed wetland habitats.
.............................................. Echinochloa crus-galli
41. Delicate grasses with open and filmy panicles; lasam
thin and dull; lower stem axils commonly with cleistogenes;

widespread including desert habitat.
Muhlenbergia microsperma

13. Spikelets not awned (sometimes with minute bristl@sucros).

42. Non-seasonal ephemerals to perennials; spikeletd Waret, 1.4—2.1 mm long, with a
pedicel-like stipe; glumes longer than the florets and ralpgcabrous; lemmas 5-veined,;

L@ 1171 (0] o= T |11 o 1S Polypogon viridis
42. Spikelets with 1 or more florets, if with a sindterét the spikelets larger, and/or not

scabrous, and/or the lemmas not 5-veined.
43. Perennials.

44. Spikelets pubescent.

45. Spikelets cottony with silky, white or purplish, usually iogrhairs; lower

glume less than 1 mm long... . . .. Digitaria californica
45. Spikelets not cottony, sparsely to moderately pubescemaths straight
and not silky; lower glume 2+ mm long... ... Tridentopsis

44. Spikelets glabrous.

46. Spikelets including the glumes papery and shiny, glumesrirllbng.
........................................................................ Melica frutescens

46. Spikelets not papery and shiny; glumes not more than 5 mm long

47. Inflorescences 0.5-1 cm wide, dense, spike-like panicles.
................................................................ Muhlenbergia rigens

47. Inflorescences more than 3 cm wide, not dense, ske&kednicles.
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48. Cleistogenes often present at stem bases; panicles lusteenio
leaf sheaths; spikelets with 5 or more florets; lem8&asined, notched
attip... .. e . Disakisperma dubium
48. CIelstogenes not present stem bases young paniclesmdtened
in a large leaf sheaths, with age usually becoming opeuiffosely
branched; spikelets with 1-floret; lemmas 1-veined, notheatc
........................................................................ Sporobolus

43. Ephemerals.
49. Hot weather (summer-fall) ephemerals.

50. Spikelets with only one well-developed glume and a cup-léeatithe
base (the glume and sterile lemma are similar).................... Eriochloa
50. Both glumes well developed, spikelets without a cup-likeatibase.

51. Spikelets with 2 or more distinct, fertile floregfiames similar or
unequal in length.

52. Primary panicle branches two or more times branched, t
secondary branches usually ascending to spreading; pedicelasfte
long as or longer than the spikelets........................... Eragrostis
52. Primary panicle branches unbranched, spike-like, or witbrnslary
branchlets closely appressed; pedicels much shortethtbapikelets or
spikelets subsessile............cooo i Dinebra panicea

51. Spikelets with 1 floret, or superficially appearing teeha single floret
(with 1 fertile floret and one reduced floret represeitiy a sterile lemma);
glumes unequal in length, one or both conspicuously shbeerthe
lemma.

53. Leaves often with purple spots or bands; inflorescesfcas7
racemosely-arranged, widely spaced, spicate branches leif (Bhg;
spikelets densely crowded........................... Echinochloa colona
53. Leaves not purple spotted or banded; inflorescencesedgfuscles
or contracted and spike-like in immature inflorescencepofobolus
spikelets pedicellate, not densely crowded.

54. Spikelets 1-1.8 mm long, breaking apart above the glumes;
spikelets with 1 floret, lacking a sterile floret; lemnpalea, and
caryopsis distinct from each other.

55. Panicle branches alternate (single) or opposite; skieldt 2
mm long; lemmas 3-veined...............Muhlenbergia fragilis
55. Branches at lowest node of panicle whorled with (4) 5 or
more branches (concealed by leaf sheath in younger
inflorescences); spikelets 1.5-1.8 mm long; lemmas 1-veined.
............................................... Sporobolus pyramidatus

54. Spikelets 2.3—4 mm long, falling as a unit (breaking off below
the glumes); spikelets with a fertile and a sterilesfiothe sterile
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floret represented by a prominent lemma; fertile lenfinnaly
enclosing the palea and caryopsis.

56. Plants variously hairy but panicle branches, branclalets,
spikelets glabrous; prominent veins of spikelets longitudinal. only
................................................................... Panicum

56. Plants hairy, including panicle branches, branchlets and
spikelets; prominent veins of spikelets longitudinal and trassver
on upper part of spikelet to form a net-like pattern..Urochloa

49. Cool season (winter-spring) ephemerals.
57. Primary panicle branches spreading; prominent large shiailoyv, pink,
or purplish glandular areas or rings at or below nodes, edlygmominent on
lower nodes of inflorescences (rare in the flora area)Eragrostis barrelieri
57. Primary panicle branches appressed or closely ascepldintg without
large shining glandular areas or rings.
58. Glumes conspicuously shorter than florets.........................RPoa

58. Glumes longer than the florets.

59. Spikelets with one fertile floret and 1 or 2 scale-$itezile florets

below; glumes usually with a winged keel..................... Phalaris
59. Spikelets with several similar fertile florets, avithout sterile
florets below the fertile ones; glumes not winged........... Schismus

SPECIES ACCOUNTS

This is a specimen-based flora and we haea ®r verified all specimens cited. All
specimens cited are at the University of Arizona HerbaiiR1Z) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National WeiltRefuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviafmm&erbaria (Index Herbariorum,
Thiers 2013). Vernacular (common) names follow the sciemifimes or synonyms and when
known or deemed worthwhile are given in English, Spanish,tl@dHia C-ed O’odham dialect,
respectively. The Spanish-language names are italicized

All photos and scans are by Sue Rutman hitideaart is by Lucretia Brezeale Hamilton
(1908-1986) unless otherwise stated. The scans were madeeslhitispecimens. Lucretia’s artwork
also has appeared in numerous publications, especiallypabéshed by the University of Arizona
Press (e.g., Felger 2000, Felger & Moser 1985, Gould 1951, R&Kay.

Aristida — Three-awnzacate tres barbas

Annuals/ephemerals and perennials, often tufted, witholanst@r rhizomes. Ligule a line
of hairs. Spikelets with 1 floret, readily breaking off e&dhe glumes (often lodging in socks and
fabric shoes, so that people are often dispersal agiemg with various animals). Glumes persistent,
the upper and usually also the lower glume 1-veined. Lemardsah maturity, terete, slender, with a
sharp-pointed callus at the base, the lemma apex elongédeal straight or twisted awn column or
neck (narrowed part of awn column), the awn column bearing 3, awtise lateral awns sometimes
reduced or absent, or the awns occasionally suppresdeabight-stressed plants. Figure 2.
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Figure 2. Aristida spikelets. (AA. adscensionjsiote enlarged portion of flattened awn and minute hairs o
the upper surface; (B). californicavar. californica, glumes on left, arrow points to the articulationrrtba

base of the long awn column; (&) purpureavar.nealleyj (D) A. ternipesvar.gentilis (left) and varternipes
lllustration by Matthew B. Johnson (from Felger 2000).

The four species in the flora region can grow and becopr@dective at various seasons

depending on soil moisture, although the perennials tend to baoani&e with cooler weather in
winter and are sometimes reproductive in their firstaeas

1. Spikelets 1-awned, or lateral awns very short and stylgognnials.

................................................................................ Aristida ternipes var.ternipes
1. Spikelets 3-awned, the 3 awns usually well developedéifalbawns reduced, then the plants are
stunted ephemerals); ephemerals or perennials.

2. Ephemerals; awns flattened with minutely serratedyima (seen with at least 10x
magnification), reaching 1.5 (1.7) cm long (awns occasionelly reduced, especially the lateral
ONES) .ttt iet e et et ettt r et e e e e ATISTIDA @DSCENSIONIS
2. Perennials (sometimes flowering in the first season)saerete, (1.6) 2 or more cm long.

3. Awn column of mature spikelets breaking apart at a lirsepération (seen as a horizontal

line across the column) just above the lemma body; awns 3-&hgn.l Aristida californica
3. Awn column not jointed; awns (1.6) 2—3 cm long.

4. Panicles open and conspicuously branched, the branck#g lmog and spreading at
about 90° from the main axis............coooevii i Aristida ternipes var.gentilis
4. Panicles contracted to moderately spreading, the braslocbes mostly spreading at 45°
(0] 1o PP PPPIY A\ (<1 1 (o F= W o 1] ¢ o] B ¢ =T-1
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Aristida adscensionisLinnaeus
Six-weeks three-awrzacate tres barbaskigure 3.

Non-seasonal ephemerals; 7-30 (60) cm tall, often with a porp¥en cast during cooler,
drier seasons and green to yellow-green during sumaliaaiy season; glabrous except very short
hairs of the ligule and minutely scabrous pedicels. Rootdlysusakly developed. Panicles narrow
(contracted), with short erect-ascending branches, gerlavell watered plants often with larger and
somewhat spreading branches. Glumes unequal: lower glumershibe upper glume longer,
ranging from shorter to slightly longer than lemma. Leréb—10.5 mm (shorter on drought-
stressed plants), tapered toward the tip, not twisted; @lmn short or with no discernable neck.
Awns usually 3, often 5-15 (17) mm long, about equal to unequangiH, flattened (a useful
diagnostic character and one of striking beauty seen witbaat 10x magnification), the midrib
prominent, its upper (adaxial) surface bearing a row of slémles 0.5-0.8 mm long; awn margins
narrowly winged, thin, translucent, and serrulate. Drosgltssed plants or local populations
sometimes with reduced or aborted lateral awns, @vals reduced or rarely awnless.
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Figure 3. Aristida adscensionis(A & C) Little Ajo Mts, Pima Co., 2 Apr 2013; (B) dqlet.
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Widespread and seasonally common across the flora ayealdwest to highest elevations,
sandy to rocky soils. It has been widespread in the régiat least 32,000 years.

One of the several most widespread and abundant ephemetfzdsSnoran Desert and the
only annual (ephemeralristida in the Sonoran Desert Region. Warmer regions of the world
(Africa, Americas, Eurasia), deserts to relativelyrid, tropical and temperate climates. In some
non-desert regions plants of this species are short-liveshpals with stout roots.

Worldwide “a number of varieties have been proposed but.they intergrade one with
another and their significance is doubtful” (Clayton 1972: 3Byetle (1974) recognized 7 varieties
for Mexico, but Felger (2000) and others did not find them lwyoof recognition. Recognizing two
subspecies worldwide, Tzvelev (1983) restricted suadgcensioniso the New World and parts of
Africa. He reported subspeymanniiin the Old World, distinguished by having the lemma longer
than the upper glume and being scabrous only along the keel. Howesse features occur on
plants from the flora area and elsewhere in the New \Wdflarthermore, the relative lengths of the
lemma and upper glume can vary with age and growing corslifidined 2003; Felger 2000).

OP: Bates Well,Nichol 26 Apr 1939 Alamo Canyon, 3 Dec 197Bowers 978 Sierra de Santa
Rosa, 11 Feb 1978owers 1034.tAlamo Canyon, florets, 8590 to 32,000 ybp (3 samples). TManggs
Head, 13,500 to 21,800 ybp (4 samples). TPuerto Blanco Mts, I368@oybp (6 samples, Van Devender et al.
1990: 339).

CP: 6 mi E of Papago Wells, 1100 ft, 28 Feb 19vi6Laughlin, Fugate, & McManus 103BNM).
Charlie Bell Pass, 3 Apr 199%/hipple 3954 Bates Well Rd at E boundary of the Refuge, 14 Sep F29ger
92-681 San Cristobal Wash, 14 Sep 198&lger 92-690 Pinta Sands, 1 Feb 19%2&lger(observation).

TA: Frontera Canyon, 18 Mar 1998glger (observation). Tinajas Altas, 25 Oct 2064]ger 04-69
tButler Mts, 8160 & 10,615 ybp (Van Devender et al. 1990: 34Z)najas Altas Mts, 5080 to 10,070 ybp (3
samples, Van Devender et al. 1990: 341).

Aristida californica Thurber

Non-seasonal perennials, readily recognized by the argcuttn column and long, slender
awns. Lemmas jointed at the column base (the artionlatisible as a line across the column, is best
seen on mature spikelets); awn column relatively long, looselsted, relatively slender, often
lighter colored than the lemma body. Reproductive at vaseasons depending on soil moisture.

Soon after (or sometimes even before) the florets fadlyaor blow away from the parent
plant, the awn column breaks off at the joint just above the bbdlye lemma, leaving the seed-
bearing lower part free from the long awns and thus slowingndsement. The jointed, or
articulated, awn column is a distinctive feature of a sgrallip of sand-inhabiting aristidas in widely
disjunct regions around the world once regarded as se&ttbhratherum(Henrard 1929-1932), but
Cerros-Tlatilpa et al. (2011) clearly show that Henrafdthratherumis not monophyletic. There is
no otherAristidain western North America with an articulated awruoah. There are two allopatric
varieties.

1. Stems pubescent................ccee i iiiie e JAristida  californica var. californica
1. Stems glabrous................occoi i e GATISTI A californica var. glabrata
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Aristida californica var.californica
[A. peninsularidHitchcock. A. californicavar. fugitiva Vasey]
California three-awntres barbas de CaliforniaFigure 4.

Figure 4. Aristida californicavar. californica. Plant with young panicles showing the reddish awespamon
color during cooler and drier months, dunes southef&Blanca, Pinacate Reserve, Sonora, 20 Feb 2002.

Perennials, sometimes flowering in the first season; smtéd clumps overtopped with
densely-flowered panicles; often with a red-purple cashguhe cooler, drier times of the year and
green during summer rainy season. Roots relatively,tieggdghy, well developed, encased in a jacket
of sand laced together by a felt-like mat of root haktsleast the lower stem internodes with fine to
coarse white-woolly hairs (note: look at the actuahsteot just the leaf sheath). Upper glume 10.5—
17.5 mm long, the lower one shorter. Lemma body (portion belowgbicolumn) (5) 5.5-6 (7) mm
long, often gray and mottled; awn column (10) 12-18 (28) mm llongely twisted, slender, often
lighter colored than the lemma body; awns 3-5 cm long.

Cabeza Prieta on the sand flats and dunes of the Pimia 8ad similar nearby habitats along
the southern margin of the Refuge. Also in nearby regionk ascthe Mohawk Dunes and
widespread in the adjacent Gran Desierto.
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Southwestern Arizona, southeastern California, both 8ajdornia states, and northwestern
Sonora southward on coastal dunes to northwestern Sinaloa.

The roots of this and various other perennial grasses tifgabesert sands are often encased
in a jacket of sand laced together by mucilage and feltrilaés of persistent root hairs. These
sheaths of sand grains, or rhizosheaths, create ahafitat supporting nitrogen-fixing bacteria
(Danin 1996). The rhizosheaths Afistida californicavar. californica are especially conspicuous
and seem best developed during times of high soil moistwlggi=2000). The Seris fashioned
hairbrushes from the wiry roots (Felger & Moser 1985).

CP: Pinta Sands, 590 fn2= 22, 5 Mar 1977Reeder 6835 Edge of Pinacate Lava and Pinta Sands (8
mi W of O'Neill's Grave), 590 ft, sandy wash, 6 Mar 19R&eder 6838 E Pinta Sands, 16 Jun 19%2|ger
92-628

Aristida californica var.glabrata Vasey
[A. glabrata(Vasey) Hitchcock]
Smooth California three-awn, Santa Rita three-awn

Plants glabrous, including stems. Sandy loam soilwasfhes and roadsides in the north-
central part of Organ Pipe.

Eastward and northward across much of the southern h&@fizdna, northern and west-
central Sonora, Isla Tiburén, and both states of Ba#fornia. This variety generally occurs on
firmer ground than does vacalifornica and their local ranges do not overlap (Reeder & Felger
1989).

OP: 4 km S of the N entrance of Monument along Hwy 85 lilbed clumps at edge of road, 27 Oct
1987,Reeder 8218 2.2 mi on Hwy 85 south of N entrance of monument, road$Ri&lov 1987 Felger 87-
334(ARIZ, ASU).

Aristida purpurea Nuttall
Purple three-awn. Figure 5.

Tufted perennials with well-developed fibrous roots. leguwith a sparse tuft of loosely
tangled hairs; leaf blades narrow, firm, inrolled at ivhen well-watered during growing seasons, the
upper surfaces with short, stiff, somewhat scabrous h&asicles overtopping the leaves. Glumes
usually unequal. Lemmas with or without a conspicuous neclr(eg| but shorter than 3 mm; awns
about equal in length. Flowering response non-seasonal.

Aristida purpurea including its varieties extends from Mexico through westgSA to
Canada. Allred (1984, 2003) recognized 10 varieties in North idapesind other members of the
complex occur in South America.

1. Panicles contracted to often moderately open; gluftes with a short awn or mucro; body of
lemma gradually tapering, without an evident awn coluntkifey a discernable neck).
.................................................................................. Aristida purpurea var. parishii
1. Panicles mostly contracted; glumes not awn-tipped; yggreof awn column often twisted, the
neck (narrowed part of awn column) usually evident, oftehrhm long.

2. All or most panicle branches straight (lower branches soragtlax); pedicels straight,
appressed to ascending; awns 15-30 mm long................. Aristida purpurea var.nealleyi
2. All or most of the panicle branches and pedicels drodpisguous distally; awns (29) 35-42
MM IONG... e e GATISTI@ pUrpUrea var. purpurea
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Figure 5. Aristida purpurea Var.purpurea (A) plant and spikelet; (B) Hwy 85 near north boundar@cgan
Pipe, 30 Jan 2014; (C) Hwy 86 near Quijotoa, Pima Co., R28@4. Varnealleyi (D & E) Valley of the
Ajo, drainage near Hwy 85 near mile marker 66, 28 Dec 2013.

Aristida purpurea var.nealleyi (Vasey) Allred
[A. glauca(Nees) Walpers]
Nealley three-awrtres barbas Figure 5D & E.

Perennials mostly 30-60 cm tall. Panicles mostly contlae first glance sometimes
appearing unbranched; or exceptionally well-watered plaatg n@ach 70 cm and the panicles not
strongly contracted). Upper glume (8.5) 10—-14.5 mm long, usudkbastt 1/3 longer than the lower
glume. Lemmas 8-13.5 mm long. Awns nearly equal, 1.5-3 cm lamgc@umn often twisted (but
not always conspicuously so), 1-2+ mm long, lighter irorctthan the lemma body and slightly
narrowed to form the neck; drought-stressed plantsttehdve a shorter columns.
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One of the most common perennial grasses in the region; widdspauding bajadas, hills
and mountains often to their summits, valley plaingrofalong small drainageways, and common
along Highway 85; not on dunes. The history of the speciear@ety in the flora area extends to
11,250 years.

Var. nealleyiis the most wide-ranging taxon in the purpureacomplex as well as in the
flora area; this variety ranges from Puebla, Mexicsdothwestern USA. Some of the Organ Pipe
plants might be identified as vapurpureg but such specimens may be difficult to distinguish.
“Although var.nealleyiis more distinct than the other varieties, having taftfoliage exceeded by
narrow, straw-colored panicles, it grades into parpurea(Allred 2003: 333).

OP: Bates Well,Nichol 26 Apr 1939 0.7 mi N of Visitor Center on Hwy 85, 8 Sep 1984n
Devender 84-446 Between Quitobaquito and Aguajita, 23 Feb 133ger 90-49. 1 mi W of Hwy 85 near
Armenta RdRutman 16 Aug 200(DRPI). Trail above Bull Pasture, 4090 ft, 10 Apr 2@ ger 05-290

CP: 6 mi E of Papago Wells, in wash, 11 ft, 28 Feb 197€, aughlin 1044, Fugate, & McManus
(SNM). 10.5 km W of Tule Well along Camino del Diablo, 1arM 983 Reeder 7591 Cabeza Prieta Tanks,
15 Jun 1992Felger 92-606 Packrat Hill, 12 Jun 199Felger 92-540 Childs Mt, 2845 ft, 18 Aug 1992,
Felger(observation). Sierra Pinta, sumn@in 15 Nov 2003

TA: Tinajas AltasVorhies 16 Apr 192417 Apr 1948 Kurtz 1165 Butler Mts,Van Devender 27 Mar
1983 fButler Mts, 6490 ybp (Van Devender et al. 1990: 34. ct. purpurea Butler Mts, 6490 to 11,250
ybp (3 samples, Van Devender et al. 1990: 342). fTinajas Mts, 4010 & 9700 ybp (Van Devender et al.
1990: 341).

Aristida purpurea var.parishii (Hitchcock) Allred
[A. parishiiHitchcock]
Parish three-awn

Perennials often 40-70 cm tall. Young inflorescences and sfskdhrk purple-brown
during winter and spring. Panicles contracted to modgrafen. Glumes mostly (or at least some
on each panicle) equal or subequal, the upper glume 11-13.5 mm lengmnas 9-13 mm long,
tapering to the awn base, sometimes narrowed into aametklightly twisted; awns equal or nearly
so, 16—27 mm long.

Localized, often as small populations and apparently widespread in the flora area.
Generally in sandy to gravelly or rocky soils along the nmsrgif washes. Vicinity of Quitobaquito
and the western margin of Organ Pipe and the easteiiorpof Cabeza Prieta. Often growing near
but not intermixed withA. purpurea Although growing within 100 m of the Mexico border, var.
parishii is not known for Sonora.

Variety parishii can be distinguished frowar. nealleyiby its more robust habit and often
moderately spreading panicle branches, subequal glumes oftea sliort mucro or awn, somewhat
larger spikelets, and shorter awn column—without an evalethtwisted neck. Allred (2003) reports
that var.parishii flowers March—May in response to cool-season rains.

Southern California, Baja California, southern Nevautal Arizona.

OP: Puerto Blanco Drive, 22 Oct 196anzoni 36§ORPI). Aguajita Wash, 3 Mar 199%¢lger 92-
102

CP: Agua Dulce Mts, wash, 305 mn2 66, 5 Mar 1977Reeder 6830 Papago Well, 31 Jan 1992,
Felger92-1Q0 3.4 mi N of Tule Tank, 2 Feb 199%¢lger 92-70 Daniels Arroyo at Charlie Bell Rd, 25 Feb
1993,Felger 93-73
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Aristida purpurea var.purpurea
Purple three-awn. Figure 5A-C.

Plants to 50 cm tall. All or most of the panicle brandes pedicels drooping and often
sinuous distally; awns (29) 35-42 mm long (the longer ones in aetpikBlerhaps the few records
for this variety in the flora area are robust specin@éngr. nealleyi.

Var. purpureais geographically wide-ranging but generally a non-deserhtaXbere are
relatively few specimens identified as this variegnirthe Sonoran Desert and these mostly at the
margins of the desert. Some well-watered plants wittérusual range of vamealleyihave been
identified as varpurpurea Are they genetically different? Allred (2003: 333) pointstbat “var.
purpureais admittedly, a broadly defined taxon.” This varigipges from Canada to Mexico and
Cuba.

OP: Valley of the Ajo, Kuakatch Wash, 450 m, fine sandgntop uncommonRutman 5 Oct 1995
(ORPI, det. J.R. Reeder 1996). Drainage N of Bates Mts ariBRtes Well Road, 32.18751° N, 112.90445°
W, perennial grass on sandy loam flat, in an area whiater settles and a relatively high density of perennials
and annuals occur, includingilaria rigida, Prosopis velutinaand Ambrosia deltoidea surrounding area
relatively flat and dominated thyarrea, 7 Oct 2006Rutman 20061007-2

Aristida ternipes Cavanilles

Coarse, tufted perennials 0.5-1 m tall, also flowering infitse season. Roots tough and
wiry. Ligules glabrous or with a sparse tuft of loosediaiLeaf blades inrolled in drought to flat
when well watered, the upper surface glabrous or with sbamewhat rough hairs. Panicles openly
branched, the branches spreading to approximatély @lumes subequal (spikelets at first often
showing only one glume, the lower glume develops with a littleerage). Awns 1 or 3 in number,
11-20 mm long (when 3 awns present, one usually longer than the othens)column not twisted
(or only slightly so), short (1 mm or less), with neadirnable neck.

There are two varieties and they have not been found ggantiermixed in the flora area or
across much of the Sonoran Desert. There places, howdare they do occur intermixed, such as
in Catalina State Park on the west side of the Cat®lmantains above Tucson.

1. Spikelets 3-awned..............cccco i e ATISTD A ternipes var. gentilis
1. Spikelets 1-awned..............c.coviiie i e JATISTID@ ternipes var.ternipes

Aristida ternipes var.gentilis (Henrard) Allred
[A. gentilisHenrard. A. hamulosadenrard. A. ternipesvar. hamulosaHenrard) Trent]
Poverty three-awrgacate arafia dees barbas Figure 6A.

Upper glume 12-14.5 mm long; lemmas 10-12 mm long. Awns 3, wellapeeebut often
unequal in length, the longer awn 12—20 mm long.

Common in the Ajo Mountains and scattered elsewhere in Crgam Apparently rare in
Cabeza Prieta and occasional along roadsides in nearby tegions

Western Texas to southern California and southward toeGad.

OP: Bull PastureWirt 12 Nov 198qORPI). 0.2 mi E on Bates Well Rd from intersectwath Pozo
Nuevo Rd,Rutman 23 Aug 200(DRPI). N extension of Puerto Blanco Mts, N of Po@tanco Drive, 14 Mar
2003,Rutman 2003-3060RPI).

CP: Just N of Jose Juan Tank, gravelly soil, severalrdpiants, 14 Sep 199Eelger 92-710
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Figure 6. Aristida ternipes (A) Var.gentilis plant, panicle, and spikelet with floret separated ftoenglumes;
Var. ternipes:(B) Chuckwalla Hills, Organ Pipe, 5 Oct 2013; (C) BulltBess Ajo Mts, 25 Sep 2013.

Avristida ternipes var.ternipes
Spider grasszacate arafia Figure 6B-C.

Upper glume 10-15 mm long; lemmas 13-19 mm long, with one well-dextlapn,
straight or moderately curved, 11-14 mm long. The lateral &t develop or are present but
greatly reduced.

Canyons and slopes; fairly common at scattered moulatzafities across Cabeza Prieta and
much of Organ Pipe including the Ajo Mountains.
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Arizona to Texas and South America, and the West Indies.

OP: Alamo CanyonNichol 4 May 1939 Ajo Mt Drive, 2000 ft, 5 Nov 197Bowers 917 Diablo
Mts, grassy slopes, 12 Sep 20RBtman 201309122

CP: Agua Dulce Spring, 13 Jun 199Fglger 92-579b Eagle Tank, 13 Jun 199ZFelger
(observation).

*Avena fatualLinnaeus. Figure 7.
Wild oats;avena silvestre, avena cimarréna, avena |0agsp mudat-kam, ko:ksam

Winter-spring ephemerals, often 0.5+ m tall (occasiortallgbout 1 m). Panicles open and
sparse, the branches drooping. Spikelets relatively largengnslender, and often curled pedicels,
mostly with 2 or 3 florets, breaking apart above the glumesb@tween the florets. Glumes 2—-3 cm
long, thin and longer than the florets. Lemma often 1.5—2oai with red-brown hairs and a stout
awn 3.5-4.5 cm long, strongly twisted below and bent at the middle.

Widely scattered in Organ Pipe where it has becomelyor®ire common since about 2000.

Native of Eurasia; widely naturalized and weedy includiregtern North America. Common
along roadsides north and east from Ajo, AZ. Cultivaizts aréd. sativa.

OP: Bull Pasture, 2 May 197®&owers 1275 Eagle Pass, base of hills, Hwy 85, N end Diablo Mts,
Rutman 14 Apr 1998Estes Canyon, 18 Mar 2005, and 25 Apr 2&i8man photos.

Figure 7. Avena fatua.(A) Plant, leaf, panicle, and spikelet; (B) JavelingsMAaricopa Co., 5 Mar 2005.
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Bothriochloa barbinodis (Lagasca) Herter
[Andropogon barbinoditagascal
Cane bluestenzacate popotillo.Figure 8.
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Figure 8. Bothriochloa barbinodis (A) Bull Pasture, 25 Sep 2013; (B) panicles, east of,Wima Co., 15 Sep
2013.

Robust tufted perennials often 0.75-1 m tall; growing and repredudtiring warm weather.
Usually villous with dense tufts of long, white hairs at mdigules, and on inflorescences. Leaves
drying reddish brown, at least the bases semi-persistafithlades flat. Fresh, crushed pieces of the
plant, especially the inflorescences, often have a hiiléberry-like fragrance. Inflorescences of
terminal panicles, the branches simple rames or spanieghanched. Panicles 5-11 cm long, white
and cottony, with numerous branches clustered at the tapllpofhearly naked culms. Spikelets
andropogonoid, the rames (individual stalks of the spikeles mairtriplets, the rachis joints, and
pedicels) with a central groove or membranaceous arearagpeaa a thin, translucent or “naked”
area; rachis joints and pedicels with hairs reachi#8yrém long. Glumes of both spikelets large and
firm (indurate). Glumes of the sessile (fertile) spgke about equal in size, 5-5.5 mm long, but
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differently shaped: lower glume broad, green, and flabtwave on the back; upper glume markedly
humpbacked or V-shaped with a blunt keel (ridge). Fdditena bearing a stout, twisted, bent awn
14-22 mm long. Sterile (pedicelled) spikelet reduced to alw®aes linear rudiment 3.5-4 (5) mm
long.

Abundant at the high elevations in the Ajo Mountains and nlesé common at lower
elevations. West of the Puerto Blanco Mountains ina®rgipe, it is found in places of higher than
usual soil moisture such as near waterholes and seepscalyywn bottoms. In Cabeza Prieta locally
in the vicinity of Cabeza Prieta and Tule Tanks and in thejdsnAltas Region it has been observed
in the mountains above the tanks. This grass occurrdteiRuerto Blanco Mountains about 5200
years ago, and this or a similar grass grew in theMgantains about 8000 to 9500 years ago.

Scattered populations occur in the Sonoran Desert, bypéleges is much more common and
widespread at elevations above the desert in Arizona, gteregart of Sonora, and mountains in
Baja California Sur.

Southwestern USA to South America.

OP: Alamo CanyonNichol 4 May 1939 Ajo Mt Drive 6.7 mi NE of Visitor Center, 5 Nov 1977,
Bowers 911 Entrance to Arch Canyon, 2 Dec 1988|ger 90-522 Diablo Mts, wash, along Ajo Mt Drive, 12
Sep 2013Rutman 20130912-10 tPuerto Blanco Mts, 5240 ybp (Van Devender et al. 1990: 383).cf.
barbinodis Alamo Canyon, florets, 8130 & 9570 ybp (Van Devender.&t90: 339).

CP: Tule Tanks, 4 Dec 193500dding 127 Cabeza Prieta Tanks, 15 Jun 1983lger 92-605

TA: Tinajas Altas, canyon bottom just above uppermoajdjril9 Mar 1998-elger (observation).

Bouteloua— Grama grassiavajita

Diverse ephemerals and perennials. Culms and inflorescedes slender. Leaves mostly
basal ligules membranous, ciliolate, or a fringe of hairs. Infloesmes panicles with 2—many
spicate, unilateral branches arranged in a racemoserrpait sometimes 1 per inflorescence.
Inflorescence branches persistent or falling entpiketets relatively small, in 2 rows arranged at the
margins along one side of a flattened rachis. These spugailateral branches are an easily
recognized feature (eveh aristidoideswith its small branches has a flat-topped rachis). Sske
variously awned, with 1 bisexual or unisexual floret below, kA8l staminate or sterile and usually
smaller and different-looking florets (rudiments) above. Ghimeequal. Lemma of fertile floret
with 3 veins, awnless or the veins often extending intot &tvans, and the palea with 2 veins and also
awnless or the veins often extending into short awns.

Two summer ephemeralB, aristidoidesandB. barbatavar. barbata are widespread and
often abundant across the Sonoran Desert. Other bouteliasich less widespread in the desert;
the perennial species are much more common and widesprezgidns above or beyond the desert.
Grama grasses are esteemed for forage.

1. Ephemerals, usually growing with summer rains; rodenokeakly developed; lower leaves few,
internodes between them readily visible.

2. Panicle branches (spicate branches) needle-arrow shaiet-dvslender spikelets closely

appressed to the branch axis (not spreading) .. ..Boutelouaaristidoides
2. Panicle branches pectinate (comb-like), often W|th ZOpﬁ@Iets these crowded in a double
row and spreading perpendicular to the spike axis.............. Bouteloua barbatavar. barbata

1. Perennials with hard, knotty bases; roots well develdysesil (lower) leaves densely clustered,
internodes between lower leaves usually very short and mbtenreadily visible.
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3. Panicle branches pectinate, more or less persistent.

4. Spikelet awns (on lemmas) to 3 mm long; lemmas pubeselw with white
NAITS. ..o e Bouteloua barbatavar. rothrockii
4. Spikelets awns 5 mm long or more; lemmas glabrous dyrsear.......... Bouteloua trifida

3. Panicle branches not pectinate, readily deciduousvasia.

5. Panicle usually with more than (18) 20 branches...................Bouteloua curtipendula
5. Panicle with fewer than 15 branches..........cccooeee . Bouteloua repens

Bouteloua aristidoides(Kunth) Grisebach
[B. aristidoidesvar. arizonicaM.E. Jones]
Six-weeks needle gramageitilla, navajita aguja.Figure 9.

Summer-fall ephemerals usually with rather weakly develapets. (Sometimes a few
plants overwinter, resume growth, and flower in spring,acely germinate and grow in the spring
but these plants are stunted.) Highly variable in selms and panicle axes delicate, slender, erect
to spreading-ascending, 10-30 (70) cm long. Ligule a fringe of.h&anicle branches 8-22 mm
long, 11-16 (24) per stem, slender and needle-arrow-like, andyrisling at maturity together with
their several spikelets, or spikelets falling separatélyhese can be bothersome, sticking in socks
and shoes. People are probably supplanting animals as disgensts.) Spikelets (1 or 2) 3 (4-10)
per branch, appressed to the rachis; rachis flatteneateciturving out from the attachment of the
terminal spikelet, which it about equals or exceedemgth. Lowermost spikelet sub-sessile, with 1
floret, awnless, and without a rudiment. Upper spikedbtat-pedicelled, bearing a sessile, awnless,
fertile floret and a sterile floret with a short &ipnd 3 conspicuousristida-like awns 2.5-6 mm
long. Grain golden brown, oblong, flattened, with a promidlensal groove.

Seasonally common and widespread in many habitats acrosediom, reaching peak
abundance on sandy loams in valley bottoms or lower baja@las.common name describes the
ability of plants to reach reproductive size in a shoriogeof time. Generally more numerous than
Bouteloua barbatavar. barbatg the only other ephemeral grama grass in the regiBouteloua
aristidoideshas been widespread across the region for at least 328039

This is one of the most abundant hot-weather ephemertig iBonoran Desert. The great
success of this grass in the desert seems to be gaetlyo plasticity in size and number of structures
and to rapid growth and reproduction. As soon as the grangignd the plants driypogonomyrmex
harvester ants stream out along their paths and carry tltmm&hole, disarticulated spikelets. At
their nest they remove the grain and pile the chaff in eliz@mounds around the entrance to their
subterranean colonies.

Southwestern USA to ArgentinaBouteloua aristidoidegrowing during highly favorable
conditions may become relatively large and vigorous; such plavs been called vaarizonica
M.E. Jones.

OP: Alamo Canyon, 10 Apr 195Fouts447. Armenta Well Warren16 Nov 1974.Aguajita, 13 Sep
1986,Felger 86-280 1.5 mi W of State Route 85 and 0.15 mi S of ArmentecRd&oad, 30 Sep 200Butman
20060930-16.N end Bates Mts, 11 Sep 20R3jtman 20130911-4tAlamo Canyon, florets, 14,500 ybp.
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Figure 9. Bouteloua aristidoides(A & D) Alamo Canyon, Ajo Mts, 15 Sep 2013. Valleytlé Ajo, W of
Hwy 85 at mile marker 60: (B) 16 Aug 2006; (C) Ants collecspikelets, 7 Oct 2008.
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tMontezuma’s Head, spikelets, florets, and fragments, 13(b@1,840 ybp (3 samples). tPuerto
Blanco Mts, 980 to 10,540 ybp (8 samples, Van Devender et al. 399D: E of Armenta RanciRutman 30
Sep 2006

CP: Bates Well Rd at Organ Pipe boundary, 14 Sep 1B8Rjer 92-682(CAB, UC). Childs
Mountain, 2845 ft, 18 Aug 199Felger 92-643 Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%2&lger 92-
667. Growler Valley, 25 Sep 201Rutman 20130926-2

TA: Tinajas Altas, above the tinajas, 19 Mar 1998ger (observation). Coyote Water, 25 Oct 2004,
Felger 04-31 fButler Mts, 610 to 11,250 ybp (6 samples, Van Devender &890: 342). tTinajas Altas
Mts, 4010 & 8700 ybp (Van Devender et al. 1990:)341

Bouteloua barbatal.agasca
Panicle branches pectinate (comb-like), nearly straggatdhed. Ligules membranous—
ciliolate. The two varieties occupy different ecologiaatl geographic ranges.

1. Ephemerals, the root system often weakly developed...........Bouteloua barbatavar. barbata
1. Perennials with a hard, knotty base, the root systehdeseeloped.
................................................................................ Bouteloua barbatavar. rothrockii

Bouteloua barbatavar.barbata
Six-weeks gramapavajita, zacate liebrercs-cuk mudadt-kamFigure 10 A—C.

Summer-fall ephemerals (rarely growing with spring raind then stunted). Roots weakly
developed. Usually branched from near the base, the cuithpanicles 5-50 (80+) cm long,
geniculate-spreading (abruptly bent upward from near the babke plant) to erect and straight, or
sometimes prostrate. Panicles with (1) 4-12 branches, (6) 18023n(n long, pectinate, nearly
straight to arched. Spikelets often 20-54 per branch, 2.2-%p rfdn long (including awns),
crowded, more or less in 2 rows and at right angles to aixgpike. First (basal) floret in the
rudiment with 3 short awns on a column. Upper florets hef tudiment greatly reduced and
consisting of tiny petal-like structures on top of awn basdbe first (lower) sterile floret. Anthers
cream colored, pale yellow, orange, or red.

Widespread including sand flats, valley floors, and bajaddills and mountains. On sandy
loams of the valley floor and lower bajadas in OrganePkoutelouabarbata along with B.
aristidoidescan form carpets of ephemeral grasses. TogetherBwitiristidoidesit is seasonally
abundant in many habitats across the region as wélt@sgh most of the Sonoran Desert.

Southwestern USA to southern Mexico (Oaxaca) and disjaratgentina.

OP: Ajo Mts, Begeman 19680RPI). Aguaijita, 13 Sep 198Belger 86-279.Armenta Ranchwirt 8
Sep 199qORPI). 1.5 mi W of State Route 85 and 0.15 mi S of Arem&#nch Road, 30 Sep 2068jtman
20060930-7.Growler Valley,Rutman23 Aug 200{ORPI).

CP: Bates Well Rd at Organ Pipe boundary, 14 Sep 198Iger 92-683 Daniels Arroyo at Charlie
Bell Rd, 18 Aug 1992Felger 92-668 Jose Juan Represo, 12 Jun 1%¥ger 92-561 Las Playas, 28 Nov
2001,Felger 01-578 San Cristobol Wash, 26 Sep 20R8tman 20130926-12

TA: Coyote Water, 25 Oct 2008¢lger 04-32 Tinajas Altas, 25 Oct 200&glger 04-70

Bouteloua barbatavar.rothrockii (Vasey) Gould
[B. rothrockii Vasey]
Rothrock gramazacate liebrero.Figure 10 D & E.

Tufted perennials with a hard, knotty base at or belowstilesurface and well-developed
roots. Stems most often straight and erect. Panwih 4-8 (10) branches. Stigmas blue; anthers
red or yellow. Growing and reproductive during the warmer nsorebpecially following summer-
fall rains.
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Figure 10.Bouteloua barbataVar. barbata (A & B) Hwy 85 near N boundary of Organ Pipe, 15 Sep
2013. (C) Valley of the Ajo, W of Hwy 85 at mile marker 60, 10 Sep 2006. Wathrockii: (D & E)
Diablo Mts, 14 Sep 2013.

Common at mid- and upper elevations in the Ajo Mountaing, lacally common in the
Bates and Diablo Mountains and probably elsewhere inrlangentains in Organ Pipe.
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Western and southern Arizona, generally above the desert.heBoualifornia, Arizona,
southwestern and central New Mexico, and northwestamarth-central Mexico.

OP: Ajo Mt Drive, 6.7 mi by road NE of Visitor Center, 2000 5 Nov 1977 Bowers 913 Bull
Pasture Trail, rocky slopes, 2500 ft, 9 May 19B6yers 1708 Rocky slope NW of Kino Peak, 1782 ft, 20
Mar 2005,Rutman 2005-0320-4@RPI).

tBouteloua barbatavar. barbata and/or varrothrockii

One or more likely both of these grama grasses are reiesented in the fossil record
across the flora region for at least 21,900 years. iMoetédxa are distinguished by growth form
(ephemeral verses perennial) and cannot be distinguished Hpstiks, which are fragments of
reproductive parts.

OP: fAlamo Canyon, 1150 ybp. Montezuma’s Head, 20,490 ybp. PBEmco Mts, 130 to 9720
ybp (9 samples, Van Devender et al. 1990: 339).
TA: tTinajas Altas Mts, 5080 & 8700 ybp (Van Devender et £01941).

Bouteloua curtipendula (Michaux) Torrey
Sideoats gramdjanderillg; da:pk vasai. Figure 11.

Tufted perennials often 40—70 cm tall; culms slender, oftém4vor 5 nodes above the base
of the plant. Panicles bearing (18) 25-80 branches, these Bf&5 cm long, slender, evenly
spaced, drooping, and deciduous at maturity; branches é#ch-w spikelets; upper glumes often 6—
8 mm long. Anthers red-orange. Growing and reproductive dtinggvarmer months, especially
following summer-fall rains.

Ajo and Puerto Blanco Mountains, most common at higher é&gat These plants align
with the widespread varcaespitosaGould & Kapadia, but the varieties seem poorly defined
(Siqueiros-Delagado et al. 2013Bouteloua curtipenduldas been in the Ajo Mountains for at least
20,500 years.

Widespread in Arizona, generally at the upper elevationidiand above the desert. Canada
to South America.

OP: Alamo CanyonNichol 4 May 1939 Arch CanyonRutman 8 Nov 1998DRPI). Ridge NNE of
Pinkley Peak, 31 Oct 200utman 2003-1031-2¢0RPI). Diablo Mts, wash, along Ajo Mt Drive, 12[55e
2013, Rutman 20130912-7 TAlamo Canyon, florets, 1150 to 9570 ybp (4 samples). t@&oma’s Head,
florets, 13,500 & 20,490 ybp.

Bouteloua repens(Kunth) Scribner & Merrill
[B. filiformis (E. Fournier) Griffiths]
Slender gramanavajita delgada Figure 12.

Perennials mostly 15-50 cm tall, forming dense, knotty baseshimomatous. Roots wiry
and well developed. Leaves mostly basal. Apparentlybtepd flowering at any time of year but
especially with warm weather, and also flowering in firg year but then the spikelets often not
maturing. Panicles mostly with (2) 4-12 branches, these 10-2mgprelatively broad, deciduous
at maturity, and bearing spikelets 9-13 mm long. Pedicathises, and glume veins with short,
coarse hairs. Anthers yellow or orange.

Widespread in the Ajo and Puerto Blanco Mountains andlljo@lsewhere in Arizona
Upland portions of Organ Pipe; often on shallow rockissmi in crevices on bedrock. Its history in
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the Ajo Mountains extends to more than a millennium iamaas in the western edge of the flora
region at least 8200 years ago.

Western and southern half of Arizona to Texas and through Méxi€entral America, the
Caribbean and northern South America.

OP: Alamo Canyon, 2500 ft, 3 Dec 19Bowers 980 Diablo Canyonyan Devender 20 Jan 1984
(ORPI). Ajo Mt Drive 2.3 mi E of Visitor Center, 175Q farge wash, 9 May 198%an Devender 85-113
Diablo Mts, 2480 ft, grassy slopes, 12 Sep 2®Ri8man 20130912-41Alamo Canyon, florets, 1150 ybp.

TA: tButler Mts, 8160 ybp (Van Devender et al. 1990: 342).

Figure 11.Bouteloua curtipendula(A) Plant and spikelet; (B) portion of panicle with spéts, Alamo
Canyon, Ajo Mts, 15 Sept 2013.
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Figure 12. Bouteloua repensDiablo Mts: (A) 22 Sep 2013, (B) 14 Sept 2013.

Bouteloua trifida Thurber
Red gramanavajita china Figure 13.

Small tufted perennials, (5) 12—-30 (40) cm tall, with harditgnioases and sometimes with
short rhizomes; occasionally forming “fairy ring” colonidseaves mostly basal. Panicles with 2—6
branches, pectinate, bristly, purplish, and persistetrgn e&ddish when young.

This small grama grass is found at widely scattévedlities across the northern part of the
Sonoran Desert. It is much more prevalent above the de&esingle fossil record establishes it in
Organ Pipe Cactus National Monument about 1000 years ago.

Canyons, arroyos, rocky slopes, and mesas; widely ssdterd often local populations in
some of the mountains in Cabeza Prieta and Organ Pifpen @owing from crevices in bedrock. It
is probably more common than collections indicate.

This species is unusual among grama grasses in tlzat #dapted to a winter rainfall regime,
at least in the western part of the Sonoran Desert Regi@rge it seems to grow and flower at almost
any time of year.

Southern Utah to southern California and Texas, and d¥@ons of northern and central
Mexico including Baja California, Chihuahua, Coahuila, Wuéedn, San Luis Potosi, northern

Sonora, and Tamaulipas.
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OP: Gunsight Hills, on graniteRutman 4 Apr 199§ORPI). Granite foothills, NW side Puerto
Blanco Mts,Rutman 7 Apr 19980RPI). NW of Kino Peak, Bates Mts, 20 Mar 20B5itman 2005-0320-46
Puerto Blanco Mts, Red Tanks Wash, 21 Sep 2BlBnan 20130921-1Puerto Blanco Mts, 980 ybp (Van
Devender et al. 1990: 339).

CP: 0.5 mi above Gray Tank, T2S, R19W, S35, dry wash, 810986, Russo 251 Eagle Tank, 13
Jun 1992 Felger 92-B7. Little Tule Well, 18 Aug 199Zelger 92-648 Childs Mt, 2240 ft, 9 Apr 1993,
Felger 93-304CAB).

Figure 13. Bouteloua trifida. (A) Plant and spikelet with glumes and florets sepdrd®) spicate branches on
portions of two panicles, Gunsight Hills near Kuakatdtaye, 10 Sept 2013; (C) Estes Canyon, Ajo Mts, 2
Apr 2010.

Bromus — Chess, brome

The Sonoran Desert populations are winter-spring ephemeral8romus survives the
Sonoran Desert summer. In wetter regions many bromeegrass perennials. Leaf-sheath margins
closed to near the top of the sheath. Ligules membramsicaoricles none (those in the flora area).
Panicles open or compact; spikelets relatively large, séberal florets, laterally compressed or
turgid and only slightly compressed, breaking apart above glumebeinween florets; the florets
often cleistogamous. Glumes persistent, usually unedaateolate, shorter than the florets
(excluding awns). Florets (lemmas) often progressivelyllemabove but similar in shape to the
lower ones. Lemmas 1-awned from a notch between the bitghed awnless. Ovary capped by a
hairy bilobed appendage bearing sub-terminal stigmas.
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1. Spikelets conspicuously flattened (laterally compressgger glumes 5- or 7-veined; lemmas
strongly keeled, V-shaped in CrosSs SECHION......cuuccuiiiiiiiiiieee e Bromus arizonicus
1. Spikelets rounded in cross section; upper glumes 3- anBeydemmas not strongly keeled, U-
shaped in cross section.

2. Panicles compact and dense, the branches very shogilkeléts mostly erect
.................................................................................................. Bromus rubens
2. Panicle open, the branches and pedicels rather longaspicuously curving-drooping,
Spikelets MOStlY NOt EIECL............eiii it e Bromus tectorum

Bromus arizonicus (Shear) Stebbins
[B. carinatusHooker & Walker vararizonicusShear]
Arizona brome. Figure 14.

Figure 14.Bromus arizonicus(A) Plant and spikelet; (B) panicle, Alamo Well, Ada Canyon, Ajo Mts, 18
Mar 2005.

Slender grasses (20) 50-120 cm tall. Spikelets conspicuousiglliiatsompressed when
young, but less so as the grain matures. Lower glumes 7-1mgmwith 3-5 veins; upper glumes
8-18 mm long, with 57 veins. Lemmas 11-15 mm long, strongly keelgkaped in cross section,
with 7-11 veins, and a stout awn often 4—11 mm long.
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Abundant along drainageways during favorable years, edydeidlifio years. Organ Pipe
and the eastern part of Cabeza Prieta. This bromeocanrfear pure stands in localized areas of
large washes, e.g., Alamo, Cherioni, Kuakatch, and Sistotal Washes.

California to New Mexico, Nevada, Baja California grand northernmost Sonora.

Bromus arizonicuss part of theB. carinatuscomplex (e.g., Pavlick et al. 2007; Saarela &
Peterson 2012; Saarela et al. 201Bjomus carinatuss a short-lived perennial, native from Alaska
to Central America and apparently is not native within $umoran Desert. Sonoran DesBrt
arizonicus specimens do not seem separable fl@Bmcarinatuswhen a suite of specimens are
examined. Plant sizes, relative glume lengths, spikieles,sand sometimes even numbers of veins in
spikelet parts can vary to a maddening degree, undoubtedlgnotd by environmental conditions,
especially soil moisture. Should thgzonicustaxon be recognized?

OP: 9 mi S of N entrance to the Monument, Sonoyta roadp81941, McDougall 46 Alamo
Canyon,Tinkham Apr 1942 Bull Pasture Trail, 5 Apr 197&owers 1209 Growler Canyon, 30 Mar 1979,
Bowers 1602 Puerto Blanco Mts, 2 mi NW of Visitor Center, &ML987 Van Devender 87-7

CP: San Cristobal Wash, 31 Jan 1992, Felger 92-2. DanielsdamyCharlie Bell Rd, 12 Jun 1992,
Felger 92-541. Little Tule Well, 9 Apr 1993, Felger 93-334pdgjo Well, 26 Mar 2010, Felger 10-112.

*Bromus rubens Linnaeus
[B. madritensid.innaeus subspubens(Linnaeus) Husnot]
Red bromepromo roja Figure 15.

Plants often 10-25+ cm tall, hairy especially on leaf tsiseand stems, the hairs often soft
and retrorse (backward pointing) on leaf sheaths. Pantbdmsely contracted, brush-like, the
branches and spikelets mostly upright, more or less segsdenot compressed (flattened). Lower
glumes 5-8 mm long, with 1 (3) veins; upper glumes 10-15 mm longy3w8 veins. Lemmas 10—
15 mm long and hairy, with slender bifid terminal teetlhés) 1-3 mm long, and an awn 12—26 mm
long, stiff, stout, straight or slightly curved but not bentwisted. Sometimes germinating as early
as September.

Across most of Organ Pipe, often abundant in the Ajaumtains to the crestut less
common and localized elsewhere. Well established in CaBeeta, especially in the eastern
portion; washes, plains, and many mountains to peaktedeg. Also in the Tinajas Altas Region but
not common.

Red Brome has become abundant in southern Arizona and &lceosorthern part of Sonora,
especially since the 1970s (Bowers 1980; Felger 1990, 2000). It baspbesent in the Ajo
Mountains at least since 1942 and in the town of Ajo sli®d&. It is invasive nearly throughout the
region and with favorable rains can become dense enoughryoecfire when dry.

This weedy Mediterranean grass, adventive and commongthimouch of the western USA,
was established in California by 1848 (Frenkel 1970). Red brome Be#te Sonoran Desert soils
have a relatively short life span, which has importanservation implications (Salo 2004).

OP: Alamo Canyon, 2000 finkham 18 Apr 1942Arch Canyon, 5 Apr 1978owers 118{ORPI).
Residence area, 30 Mar 198&lger 88-139 Hocker Well, 10 Apr 1996Rutman(observation). Cherioni
Wash near Hwy 8@ Rutman 12 May 2003Trail from Bull Pasture to crestline, 10 Apr 206®8]ger 05-247

CP: San Cristobal Wash at Bates Well Rd, 14 Sep 1B8ger 92-694 Chico Suni temporal, NW of
Bassarisc Tank, Antelope Tank, 12 & 13 Jun 1¥¥ger (observations). Charlie Bell Road near E boundary
of Refuge, 9 Apr 199Felger 93-324 Jose Juan Tank, 26 Feb 1988|ger 93-102CAB).

TA: Camino del Diablo at Coyote Wash, 10 Jan 2@8flger 02-8 Tinajas Altas, 30 Dec 2005,
Felger 05-483.
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** Bromus tectorum Linnaeus
Downy chess, cheat grass

Panicles branched, the branchlets and pedicels slendeedcwand drooping under the
weight of the relatively large spikelets. Spikelets 10-20lomy, often reddish brown, laterally and
moderately compressed. Lower glumes 4-9 mm long, with 1 veint gjymees 7—13 mm long, with
3 or 5veins. Lemmas 10-12 mm long, hairy, with an awn 12—14omgrand straight.

Known from two records and not known to be reproducing im@Rjpe. Generally not well
established in the Sonoran Desert. Fairly common in Asiztiove the desert and non-desert regions
of northern Baja California and especially Californidative to Europe and extensively naturalized in
temperate North America and elsewhere.

OP: International fence at El Papalote, adjacent to Agu&pring, 9 Apr 1986Felger 86-133
Visitor Center parking lot, one plant, 15 Mar 19B8tman(observation, plant removed).

Figure 15.Bromus rubens(A) Plant, spikelet, and single lemma. Alamo
Canyon, Ajo Mts: (B) 12 Mar 2005; (C) 7 Feb 2013.
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Cenchrus— Sandbur, buffelgrass, and fountain grass
[Penniseturn

Highly diverse ephemerals and perennials. Panicles skikeskaring spikelets enclosed in
burs with fused, flattened, barbed spin@sr{chrussensu stricto) or panicles more or less contracted
with spikelets enclosed in fascicles of bristlesrfnisetury) the burs or fascicles fall with the
spikelets as a unit; the spines and bristles are derivedmiaaiified branchlets. Spikelets panicoid,
with 2 florets, the lower floret staminate or stertlee upper one bisexual. See Chemisquy et al.
(2010) and Columbus and Smith (2010) for unitfennisetunandCenchrus

1. Spikelets enclosed in burs, the spines united, at Idast (l@enchrussensu stricto).

2. Inflorescences with 1-3 burs; larger spines of bur (6) 9-15 mm.lang...Cenchrus palmeri
2. Inflorescences usually spike-like with 10 or more burgglaspines of bur 3.5—-6 mm long.

3. Basal bristles slender, many in a ring, the largéeflad spines of different sizes and more

orlessinasingle Whorl..........cccooi Cenchrus echinatus
3. Basal bristles none to several, not forming a ringlattger flattened spines mostly of the
same size and at different positions onthe bur........................c. Cenchrus spinifex

1. Spikelets in fascicles with distinct or nearly distimgstles Penniseturn

4. Panicles (1.5) 4.5-10 cm long; longer spikelet bristles 7-12 (19pngnbasal bristles often

Slightly United...... oo e e eeeeee 2. CENCHTUS CliAFS
4. Panicles 13-26 cm long; longer spikelet bristles 18-35 mm long (igocasional shorter-
bristled spikelets at the tip of the panicle); basal basit# united................ Cenchrus setaceus

*Cenchrus ciliaris Linnaeus
[Pennisetum ciliaréLinnaeus) Link]
Buffelgrasszacatebuffel Figure 16.

Robust perennials often 0.5—-1 m tall, often with a knotty, s often flowering in the first
season; growing and flowering during the warmer monthsvdseaften reddish during cool weather;
leaf sheaths laterally compressed and keeled, glabrgtarsedy pilose with long slender hairs; hairs
near collar usually sparse, white, and straight, reachimgn with enlarged bases, the ligule
membranous, ciliate; leaf blades glabrate, scabrous, @etpailose, especially on lower surface,
larger blades 23—34 cm x 7-10 mm, the midrib prominent. Panicles245%cm long, densely
flowered and contracted. Fascicles essentiallylsessistles mostly united at the very base, flexible
and somewhat sinuous, often purplish brown, unequal in lepigitmose basally with spreading silky
white hairs, the larger bristles 8—13.5 mm long and conspituflaitened, the outer bristles in a
loose ring around the fascicle base, much smaller, mandes|, terete, and scabrous. Spikelets 4.5—
5.5 mm long, sessile or subsessile, 2 or 3 per fascicle.

Buffelgrass has been well established along Mexico Higt&jagt south of the flora area
since at least the 1970s (Felger 1990, 2000) and spread intoEypgamnhere the first documented
record was in 1984. It rapidly increased in abundancegarOPipe in the 1980s and was found in
relatively small but growing populations throughout the Momimé&elatively small (less than 1
acre) but rapidly expanding colonies of buffelgrass are comhmonghout Organ Pipe (2010-2013)
and in the eastern mountains of Cabeza Prieta soiatlypes. It shows the least preference for
dunes and Pleistocene-aged surfaces. Low summer rairdfbébly limits its growth and expansion
in the western part of the flora area and is only weegtgblished at the margins of the Tinajas Altas
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Figure 16.Cenchrus ciliaris (A) Valley of the Ajo, Organ Pipe, 6 Oct 2012. Apima Co.: (B & C)
detached spikelets and panicles, 15 Apr 2013; (D) summiabsteath at collar area, 25 Mar 2013.
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region at the Sonora border. It is abundant all along ddexdivy 2 just south of the flora area, as far
west as the granitic mountains south of the TinajéasARegion (e.g., Felger 2000).

Native to the warmer parts of Africa, Madagascar, laddh, and introduced in many hot,
semi-arid regions of the world for forage and fodder. Wigddnted as a forage grass in Sonora, it
has become a serious invasive weed in southern ArizonacaiotdsS

Since 1994 the National Park Service has conducted an aggrésisor-intensive program
of manual removal of this tenacious invasive weed in sopasaf Organ Pipe with successful
results, but as long as sources of infestation remain tigegon needs constant attention (Rutman
2010). The U.S. Fish and Wildlife Service has also condwusteztadication program on Cabeza
Prieta, mostly centered on Childs Mountain.

In the 1940s the U.S. Department of Agriculture Plant NlgeCenter in Tucson introduced
buffelgrass into the southwestern USA for soil erosiortroband livestock forage. Starting in the
1950s Mexico followed with government and bank-supported prog@mehblesale removal of
native vegetation replaced by monoculture buffelgrass stneteluross vast swaths of the state of
Sonora and elsewhere. This is one of the several mamisévasive species in the Sonoran Desert
Region and poses a major threat in Organ Pipe and CRbeta (e.g., Rutman & Dickson 2002).
Buffelgrass can carry fire, introducing a major thteaSonoran Desert ecosystems that are not fire-
adapted (e.g., Burquez et al. 2002; Franklin et al. 2006).eHnera number of strains selected for
various traits, including increased forage value and fabsrance, and some of these are patented.

OP: Near Growler Valley rain gaugAnderson 29 Oct 1980ORPI). 4 mi W of Bates Well,
Anderson 8 Mar 19860RPI). Quitobaquito, 14 Sep 19&&|ger 88-448 W side of Sierra Santa Rosa, along
border, 12 Mar 2003;elger 03-354.Wash NE of Pinkley Peak, 31 Oct 208&itman 2003-1038-(ORPI).
Growler Valley, “the few living plants are legacyatery large population removed in the early 2000s,” 8 Oct
2006,Rutman 20061008-3

CP: 1 mi W of O'Neill's Grave, 11 Apr 199Harlan 199(CAB). Bassarisc Tank, 13 Jun 1992,
Felger(observation). 2.5 mi S of Jose Juan Tank, 14 Sep E@@fr 92-727 Pinacate Lava, 1 mi E of
Namer’s Grave, sandy-silty loess over lava, 15 Sep F¥ger 92-769 Small wash near N end Agua Dulce
Mts, 26 Sep 201Rutman 20130926-19

TA: Tinajas Altas Mts, dirt road, 1986 (Van Devender et@00: 339). Frontera Canyon,
international border, not common, 18 Mar 1988|ger (observation).

** Cenchrus echinatusLinnaeus
Southern sandbuguachapori Figure 17.

Warm-weather ephemerals. Panicles spike-like to 7.5 cmatig18—40 burs. Burs often
4-5 mm diameter (not including spines), with a basal ringfteh 30-50 small, slender bristles;
larger spines flattened, 3.5—-6 mm long.

Agricultural weed in the Sonoyta region and extending intstiwthern margin of Organ
Pipe east of Lukeville. Not native to the region. It hasbeen relocated in Organ Pipe since the one
collection, despite Rutman searching for it.

Unwelcome and often weedy from southern USA to South Amarideadventive in the Old
World. CenchrusechinatusandC. spinifexare separated on the basis of rather technical features.

OP: 0.5 mi E of Lukeville, 15-20 m N of border fence, localtynmon, 11 Nov 198 Felger 87-319
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Figure 1TTenchrus echinatus(A) Culm, leaves, and panicle; (B) detached bur.

Cenchrus palmeriVasey
Giant sandburguachapori, huizapori Figure 18.

A unique grass with large, sharp-spined burs. Non-seasphammerals, perishing with
winter freezing; highly variable in size. Burs 1-3 peloird@scence, 20-31 mm in diameter, plus
sharp stiff spines (6) 9-15 mm long, dark purple-brown most of @e yellowish green during hot,
humid weather. The obnoxious burs, the largest of anyespefiCenchrus persist long after the
plant dies, often half hidden in the sand.

Widespread in northwestern Mexico especially on sandy swiluding dunes in the Gran
Desierto near the U.S. border. “This readily recognizedhelbur is one of the most distinct of the
genus and is one of the very few grasses endemic to the 8@esart” (Gould & Moran 1981: 123;
also see Felger 2000). However, its range extends somevutiato$ the Sonoran Desert along the
coast to northwestern Sinaloa.

This species was not known to occur in the USA until 2013 vtheas found in sandy soll
about 15 km west of the flora area (Malusa et al. 2013).s&hdy soils along the southern border in
Cabeza Prieta and the Tinajas Altas Region are likebeplfor it to be found within the flora area. It
apparently is advancing with the help of foot traffic inchgiillegal border crossers (burs sticking to
cloths and shoes) and vehicles (burs sticking to tirag)jtas likely to spread into the flora area and
on into the Yuma region.
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Yuma County: Barry M. Goldwater Air Force Range, approx. 3 mi NWYoflaville (Quad: West of
Vopoki Ridge); UTM Zone 11, 7 46 608 E, 35 94 308 N, WGS 1984, 130adside at observation tower, and
in nearby runnels, sandy flatsarrea, Palafoxia arida Dalea mollis Brassica tournefortji population estimate
at 500-1000 plant$flalusa & Sundfl9 Jan 20182 sheets, ARIZ 413972 & 413973).

Figure 18.Cenchrus palmeri Dunes south of Sierra Blanca, Pinacate BiospheseriRe Sonora, 20 Feb
2010.

*Cenchrus setaceugForsskal) Morrone
[Pennisetum setaceuiRorsskal) Chiovenda]
Fountain grass. Figure 19.

Robust, tufted perennials to about 1 m tall. Culms ereggnaulate spreading. Leaves dull
green and often reddish during cool weather. Leaf shéattrally compressed and keeled, glabrate
to sparsely pilose with long slender hairs; hairs nedaraasually sparse, white, and straight,
reaching 5 mm with enlarged bases, the ligule membrandatecil eaf blades glabrate, scabrous, or
sparsely pilose, especially on lower surface, largerebl28—34 cm x 3—-3.5 cm, the midrib
prominent. Panicles feathery, 13—30 cm long, purplish espediaiing drier or cooler seasons and
when young, and often whitish especially with age and ddmatghumid times. Fascicles on slender,
bristly stalks 1-2.5 mm long; fascicle bristles separatriifle and somewhat sinuous, terete,
unequal, the longer ones 22—-34 mm and plumose basally. Spikelets 5.5—&&gnmostly on
slender pedicels to 1 mm long, 1-4 per fascicle. Reproductigeahthe year, especially during
warmer months.

This Old World grass is often been planted as aaroental garden subject in Ajo and
Sonoyta and elsewhere in the Sonoran Desert Region, abédwmse a widespread invasive weed in
desert areas of southern Arizona. It is naturalizexhtharound Ajo and is established on Childs
Mountain and the Little Ajo Mountains. It was succaeBgferadicated along Hwy 85 through Organ
Pipe in the 1990s but since then has been found at severaéreie locations in the Ajo Mountains
and foothills. It is abundant in Sonoyta, providing an imrasoute into the Organ Pipe wilderness
areas. Itis a potentially serious invasive weed &tnales, especially the disturbed habitats at



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

46

4

£

Lilelid
& 4

LS W

RO L A T P

Figure 19.Cenchrus setaceusAjo, Pima Co.: (A) 14 May 2006; (B) 15 Sep 2013; (C) 12 Sep Am6&t5
Sep 2013.
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artificially enhanced waterholes, and could becomeiausethreat at higher elevations in the Ajo
Mountains (Felger 1990).

Concerning fountain grass on Childs Mountain, Curti€Clidand (pers. comm. to R. Felger,
October 2004) reported that he had a large and extensiveapopuiearly eradicated. He observed it
starting to spread down from the mountain top into dgEad 400-1700 ft and into an area to the
west of Childs Mountain into Cabeza Prieta. It @&stended into the Goldwater Range, but he had
not seen there since 2002; it was about 1.5 mile east &tid hif north of the old officer’s barracks
on Childs Mountain (observed 15 Jul 2001, 0.1 acre of itwé@hrbinoculars). Organ Pipe personnel
have been eradicating fountain grass since the 1980s,ivwhas removed from several places along
Highway 85. The largest known population was discovered irotithern Ajo Mountains in 2007
along a half km stretch of a rocky wash bed; in 2008 sekeralred plants were eradicated from this
site.

OP: 2 mi N of Visitor CenterAnderson 18 Nov 198®RPI). Hwy 85, vicinity of park headquarters,
roadside, 11 Nov 198Felger 87-333.Alamo Canyon, % to % mi downstream from junctibiN@nd S forks,
Rutman 5 Mar 199%0RPI). Southern Ajo Mts, several hundred plantsgiiz mile stretch of rocky wash
bed, 10 Feb 200Rutman(observation).

CP: Childs Mt, 2300 ft, 18 Aug 199Eelger 92-646

*Cenchrus spinifexCavanilles
[C. incertusM.A. Curtis. C. pauciflorusBentham]
Common sandbuhuizapori, guachapori Figure 20.

Warm-weather ephemerals or perhaps short-lived perenntalselatively deep and well-
developed roots. Panicles compact and spike-like, 3.5—7 cnwviathgl2—27 burs. Burs variable,
2.5-4 mm diameter (not including spines), shorter to longervide; spines mostly 8—40, very
sharp, highly variable, long and slender to short and btbadarger spines 4-5.7 mm long, the
lower, smaller spines several and not in a basal ring.

Cabeza Prieta on the Pinta Sands near the Mexican landierearby in similar habitat in
Sonora several kilometers south of the international b@Fedger 2000). Although highly localized,
this population is apparently well established. This gseeas likely introduced into the flora area
as a result of cattle grazing. The nearest recoslf@n Yuma.

Southern USA to South America and the West Indies.

CP: 8 mi W of O'Neill's Grave, common in sand soil ofvash, 6 Mar 197 Reeder 6836 E Pinta
Sands, 6.5 mi W of O'Neill's Grave on Camino del Dialdb Sep 199Z-elger 92-758

Chloris virgata Swartz
Feather fingergrasgacate lagunero Figure 21.

Warm-weather ephemerals, 10-80 cm tall. Culms 1-many, @é@oulate-spreading.
Panicles with 4-17 spicate, unilateral branches at the tibye dfiowering stem, the branches
ascending in a digitate pattern, the spikelets dense fretatte, upright, whitish to tawny with silky
hairs. Spikelets in two rows on the rachis, 2.8—-3.5 mm (exgluding awns), with 2 differently
shaped florets, each with a prominent awn. The loweetffertile, the upper one sterile. Fertile
lemma humpbacked on keel, bearing a conspicuous tuftrohthidie apex and a single stout awn 5—
7.5 mm long. Sterile floret broad and truncate at apsg,l@aring a single stout awn.
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Figure 20.Cenchrus spinifex(A) Lower Oak Creek, Sedona, Yavapai Co., photo by Melxer, Jun 2001,
from SEINet. Grant Co., NM, photos by Russell Kleinnfeam Gilaflora.com: (B) Burro Mts, Mangas
Canyon Road, 23 Jul 2007; (C) bur opened revealing a spikidagas Springs, 27 Aug 2009.
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Figure 21. Chloris virgata (A) Culms, roots, panicle, and spikelet with detached gtuamel fertile and sterile
florets. Near Dos Lomitas: (B) panicles, 11 Sep 2008dénse, localized stands of exceptionally large plants,
29 Aug 2001.
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Usually in sandy-silty soils in low-lying places, in &l habitats and often spreading from
nearby disturbed habitats; locally common in the flora atssveral widely scattered localities. For
example, it is locally abundant in swales and erodeaisate2 miles east of Lukeville and north of the
international border, co-occurring with Bermuda gr&sspdon dactylon buffelgrass Cenchrus
ciliaris), and blue panic grasBgnicum antidotale Also found in Bull Pasture, Ajo Mountains.

Western USA to South America, and adventive in the\@tdld; often weedy.

OP: 0.5 mi E of Lukeville, 11 Nov 198Felger 87-315 Quitobaquito, 24 Oct 199B¢lger 90-487.
Puerto Blanco Drive at 0.9 mi W of Hwy 85, 3 Dec 199€Iger 90-573 Bull Pasture, 25 Sep 201Rutman
20130925-3.

CP: Monreal Well,Simmons 21 Oct 196ZAB). Redtail Tank, 12 Jun 199%¢lger 92-550

Cottea pappophoroidesKunth
Cotta grasszacate papo Figure 22.

Tufted grasses, facultatively perennial or annual, @5 cm tall, with well-developed,
tough, wiry roots. Culms slender, often rather delicatesmftly pilose, the basal nodes producing
cleistogamous spikelets. Panicles terminal, open twtrratirrow, the panicle branchlets, pedicels,
and spikelets densely hairy. Spikelets with 6-10 flordisngs multi-veined; lemmas 8-12-veined,
the veins extending into 9 or more uneven, bristly awns. @gowith summer rains, reproductive in
late summer and fall.

Occasional to sometimes common in the northern part oinRgee and with other grasses
on lower bajada and floodplain deposits of sandy loanmgydlat reaches of drainages, particularly in
the Valley of the Ajo and one record from a similar tethin Cabeza Prieta. Also localized and
apparently rare on rocky slopes in the Ajo and Diablo Neins.

Southwestern USA, northern and central Mexico to Ogxawadisjunct in South America.

The plants are facultatively winter and dry-season dotpoften (or usually?) dying back to
the cleistogene-bearing bases. Although such plants,heithwvell-developed roots and knotty
bases, appear perennial, they are often (or usually?)lgetonauals regenerating from seeds in the
basal cleistogenes. For example, the Cabeza Prieta specwmilected in January 2002 long after the
summer rainy season, appeared dead except for the classog8imilar facultative growth forms
occur elsewhere, including the Sonoran Desert such ke fieathills of the Catalina Mountains (Jim
Verrier, pers. comm. to R. Felger, February 2014) and inrairgge (Prof. Fernando Biurrun of
Chamical, Argentina, pers. comm. to John R. Reeder,suttkequent pers. comm. to R. Felger
2002).

OP: N border of Monument, 11 Sep 1943ark 10977(ORPI). Armenta Ranch road, 1.4 mi W of
Hwy 85 [Valley of the Ajo], 1 Feb 200Felger 02-73 Bull PastureRutman 30 Oct 199(ORPI). Foothills of
Diablo Mts, W of Ajo Mt Drive, coarse colluvium, 778 nare, 22 Sep 201®utman 20130922-7

CP: Papago Well, sandy bank of major wash, localizedefeélaan one dozen plants seen, 11 Jan
2002,Felger 02-38
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Figure 22. Cottea pappophoroideqgA) Panicle, Diablo Mts, 22 Sep 2013; (B) spikelet, phot&ligabeth

Makings, from SEINet; (C) base of plant showing thellemccleistogenes, Valley of the Ajo, W of Hwy 85 at
mile marker 60, 3 Sep 2006.

*Cynodon dactylon(Linnaeus) Persoon vatactylon
Bermuda grasgacate bermudaacate ingleski: weco vasai, 'a’ai hihimdam vasai. Figure 23.

Deeply rooted perennials with creeping, scaly rhizomeslamgl stolons, forming extensive mats.
Leaves short, mostly 2-ranked. Inflorescence a panicle-ofslender, digitately-arranged spicate,
unilateral branches (2) 2.5-6 (8) cm long, purplish to greerkel®fs with 1 floret, (1.7) 2-2.5 mm

long, (1.7) 2-2.5 mm long, awnless, numerous and crowded irotmgan one side of the triangular
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rachis. Actively growing and flowering during warmer montusd winter dormant unless protected
from freezing weather.

Figure 23.Cynodon dactylon (A) Plant, panicle, and enlargement of glumes, leranthpalea, and caryopsis.
Alamo Canyon: (B) 6 May 2006; (C) 9 Sep 2008.
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Well established near springs, alkaline seeps, tinajasptaed waterholes where water may
accumulate at least seasonally, in natural and disturbbdats. Often at waterholes artificially
“enhanced” or “improved” for wildlife. It can also occarsmall or extensive patches in xeroriparian
areas, along roadsides, and occasionally in uplandsonipetes wittDistichlis spicataand other
native plants at Quitobaquito springs and has been at Quutibbaat least since the early 1940s.
Cynodonin 2013 covered several miles of xeroriparian area in Al@anyon. The upstream end is
near the confluence of the middle and south forks of the caaydnextends several miles
downstream. Perhaps it was planted or first establish@dngar the corral in Alamo Canyon.

Bermuda grass is the common summer lawn grass in the&obasert Region and also
grown in irrigated fields for hay. There are a nembf cultivated selections for turf grass and hay
production. Native to the Old World and now a worldwide weed

OP: Quitobaquito, 25 Mar 194McDougall 36 0.5 mi E of Lukeville, 11 Nov 198Felger 87-320
Alamo Canyon, near corrdRutman 5 Sep 1999

CP: Observations: Childs Mt, 2300 ft, abandoned militaamrdcks, 18 Aug 199Felger. Eagle
Tank, small colony at waterhole, 13 Jun 1992ger.

*Dactyloctenium aegyptium(Linnaeus) Willdenow
Crowfoot grasszacate de cuervo

Summer ephemerals; glabrous, the culms spreading to ascendiegumbent, often rooting
at the nodes and forming radiating mats. Leaf bladessttatt, and thick. Inflorescence a panicle of
(1) 2-6 thick and stubby, digitately arranged, spicate, uralalbeanches 1.5-4.5 cm long, spreading
at nearly right angles from top of the culm. Spikelets 25#8n long overlapping, with 3-5 densely
crowded tiny florets, the naked rachis extending beyond the gsikel@umes unequal in size and
shape; upper glume with an oblique awn 0.5-3.2 mm long just bélevip. Lemmas strongly
keeled; lemma of the first floret 2.2—3.2 mm long, pointeavith a recurved awn less than 1 mm
long. The fruit is an achene, which is unusual among theggrasshat the seed can be seen through
the thin pericarp, which is soon shed. The seed is glisteathrown and elegantly sculptured with
thin, transverse, wavy, and evenly-spaced ridges, these oftgasdark brown or black and the sulci
(minute valleys) lighter colored (reminiscent of thedseEMollugo cervian.

Known in the flora area by a single record in 1987, when  kveally common in wet soil
beneath cottonwood trees at Quitobaquito. Common weed in d@neyn®onoyta Valley, especially
in agricultural fields.

Native to the Old World and now nearly worldwide, mosthaageed.
OP: Quitobaquito, 10 Nov 198Felger 87-289.

Dasyochloa pulchella(Kunth) Willdenow ex Rydberg

[Triodia pulchellaKunth. Erioneuron pulchelluniKunth) Tateoka.Tridenspulchellum(Kunth)
Hitchcock]

Fluff-grass;zacate borregueroFigure 24.

Dwarf, tufted perennials 5-14 cm tall, sometimes flowermghe first season, with arching
stolons of one internode, the longer ones 7-11 cm, bearing aenldsira tightly fascicled cluster of
short leaves and inflorescences, often arching and bendihg ground and sometimes taking root
and rarely producing a short, second stolon. Leaf blades tr8—¥ less than 0.5 mm, minutely
scabrous, the margins firm, in-rolled, and often white #mdkened. Panicles densely white-
pubescent, compact and densely flowered, on peduncles sharehe longer leaves. Spikelets 6—
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10 mm long, with (4) 6-8 florets, tardily breaking off abovedghenes. Glumes and lemmas papery,
sometimes purple-tinged, the glumes with a green midvein. masn8-5 mm long, densely pilose
with long hairs on each of the 3 green veins, the lempndeteply 2-lobed with an awn 1-2 mm long
from between the lobes. Flowering with warm weather sufficient soil moisture; recruitment
seems to generally occur with summer rains.
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Figure 24. Dasyochloa pulchella(A) Adult plant, Why, Pima Co., 15 Apr 2013; (B) Youreges with bluish
gray indumentum of hair-like crystals, between Bouldet Bstes Canyons, Ajo Mts, 2 Aug 2013.
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An impressively large pulse of recruitment occurred in @riggpe during summer 2012, a
year with exceptionally high summer rainfall. Young pdaand sometimes young leaves appear
bluish gray or whitish: seedlings “are shaggy-white-villou$he indumentum is composed of
myriads of hair-like, water-soluble crystals that wash in water. They are the product of
transpiration and evaporation” (Valdés-Reyna 2003: 47; Figure. 24Riring the driest times the
drought-killed aerial part of the plants persist, a@rctio shelter emerging shoots in subsequent
favorable seasons, or the entire plant may die and appaitemition as a nurse plant for seedlings at
a later time. This grass is one of the most aridbithmy perennial grasses in the Sonoran Desert.

Widespread across the flora area in dry, open hamtsling bajadas, hills, and mountains.
It has been widespread across the region for more thabQlyears.

Arid and semi-arid southwestern USA and northwestern Mexicbthe Chihuahuan Desert
Region.

OP: N border of Monument, 11 Sep 1943ark 10982(ORPI). Ajo Mt Drive 6.7 mi NE of Visitor
Center, 5 Sep 197Bowers 921. Quitobaquito, 10 Nov 198 Felger 87-290 Residence area, 30 Mar 1988,
Felger 88-142 1.5 mi W of State Route 85 and 0.15 mi S of Armenta R&uwoad, 30 Sep 200&Rutman
20060930-11. Between Boulder and Estes Canyons, along Ajo Mve)r2 Aug 2013Rutman 20130802-2
tPuerto Blanco Mts, 30 to 9070 ybp (13 samples, Van Devehderl®90: 339).

CP: Charlie Bell Pass, 3 Apr 199%/hipple 3931{CAB). Childs Mountain, 18 Aug 199F¢lger 92-
641 Scarface Mt, S-facing slope, 1750 Atjtenreith 20 Mar 199ZASC). Agua Dulce Pass, Heart Tank,
Senita Tank, 13 & 14 Jun 19%Iger (observations).

TA: Camino del Diablo SE of Raven Butte, 26 Nov 20&lger 04-11 Tinajas Altas, above upper
tinajas, 26 Nov 2004Felger 04-92 tButler Mts, 220 to 11,250 ybp (9 samples, Van Devender &é990:
342). tTinajas Altas Mts, 4010 to 10,300 ybp (5 samples, Varrider et al. 1990: 340).

Digitaria californica (Bentham) Henrard vacalifornica
[Trichachne californicgBentham) Chase]
Arizona cottontopzacate punta blancaFigure 25.

Tufted perennials 50-90 cm tall, winter or dry-season darrfiam a hard, knotty base.
Culms firm, with felt-like hairs. Blades of larger V@s 12—-17 cm x 4-6.5 mm. Panicles narrow,
with 5-10 erect and densely-flowered branches. Spikelets pgni@aidd, one long-pedicelled, the
other much shorter, or the second spikelet on portions ofaachrsometimes not developing.
Spikelets 2.5-5 mm long (excluding the hairs). Lower glume mirtbee upper glume slightly
narrower and shorter than the sterile lemma. Uppeneguand sterile lemmas each with 3 major
veins in addition to the marginal and obscure veins, and depgbfscent with silky-cottony white
to pale purplish marginal hairs overtopping and mostly covehiagspikelet. Fertile lemmas with
thin flat margins, the margins not inrolled (unlike matiyeo panicoid grasses).

Arroyos, canyons, and rocky slopes, and along washes and onlesandy Widespread in
Organ Pipe and especially common in the north-central plris favored by cattle and likely
declined in much of the flora area during the cattle-grazergpd. Also widespread in Cabeza Prieta
and rare at Tinajas Altas. It has been in the Ajo Rudrto Blanco Mountains for at least 20,500
years. A spikelet from the oldest packrat midden is amazingbepred, complete with dense, silky
white hairs and a reduced lower glume.

Colorado to Texas and Arizona, rare in California, sodthward to Puebla, the Caribbean,
and South America. An additional variety, vaitlosissimaHenrard, occurs in South America and
the Caribbean.
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Figure 25. Digitaria californica. (A) Plant, culm with panicle, spikelet, and fertile &8gr(B & C) panicles and
spikelets, Why, Pima Co., 15 Sep 2013; (D) Diablo Mts, €t Z)13.
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OP: Alamo CanyonNichol 4 May 1939 Ajo Mt Drive 6.7 mi by road NE of Visitor Center, 5i
1977,Bowers 923 Quitobaquito, 24 Oct 1996¢lger 90-484 About 1.5 mi W of State Route 85 and 0.15 mi
S of Armenta Ranch Road, 30 Sep 20RG6tman 20060930-2.1Alamo Canyon, florets, 8590 & 9570 ybp.
tMontezuma’s Head, spikelet, 13,500 & 20,490 ybp. tPuerto Bit&07560 to 7970 ybp (3 samples, Van
Devender et al. 1990: 339).

CP: 6 mi E of Papago Well, 15 Nov 193Bpodding 924G Pinacate Lava, E of Namer’s Grave, 15
Sep 1992Felger 92-771 Agua Dulce Tank, Buckhorn Tank, 13 & 14 Jun 193lger (observations). Childs
Mt, 9 Apr 1993 Felger 93-278

TA: Tinajas Altas, among rocks at base of tinaja sld2fesjar 2010Felger 10-185

Dinebra

Annuals/ephemerals (sometimes stout and appearing peretireadjems erect or geniculate-
ascending. Ligule membranous. Inflorescences paniclesaoly racemose, unilateral branches
bearing few to many spikelets. Spikelets packed broadsite tachis, appressed, with 1-4 fertile
florets and reduced florets above, laterally compresaerd, breaking apart at maturity. Glumes
persistent and exceeding the florets. Fertile lemmargdeunawned or with a mucro (short bristle).

Dinebraincludes 23 species widely distributed in the New and Oldld&¢Peterson et al.
2012; Snow & Peterson 2012).

1. Lemmas AWNIESS ......oooiiiiiiii et ene e e e e Dinebra panicea
1. Lemmas SHOIM-aWNEQ ...........uuuuiuiiiieiiimememem e s e seeeeeeeeee e eeneeeneeeesemennneeeaeeas Dinebra viscida

Dinebra panicea(Retzius) P.M. Peterson & N. Snow sulisachiata (Steudel) P.M. Peterson & N.
Snow

[Leptochloa brachiaté&teudel. L. filiformis (Persoon) P. Beauvoid.. panicea(Retzius) Ohwi
subspbrachiata(Steudel) N.W. Snow]

Red sprangletogeparramo rojo Figure 26.

Summer ephemerals, usually delicate and filmy; sometiggshing 50+ cm tall but usually
much smaller; green or sometimes reddish maroon. Rdets wkakly developed. Glabrous or the
leaf sheaths sparsely hispid with bulbous-based hairs. &gikeP—-3.2 mm long, with (1) 2 or 3
florets, the mature (grain-bearing) spikelets sometimpgaring to have 1 floret. Glumes generally
shorter than the rest of the spikelet; lemmas awnliessydins, especially the midrib, often sparsely
pubescent with small soft hairs, or sometimes glabroessentially so.

Often common along watercourses or floodplains, washes andrcéogtoms, margins of
dirt tanks, playas, and depressions in silty-sandy soitkespread in lowland areas.

Subspeciebrachiataoccurs in southern half of the USA to South Ameridas often weedy
and is introduced and spreading elsewhere in the world.

This grass was long known heptochloa filiformisthenL. mucronataMichaux) Kunth,
and then ak. paniceasubspmucronata(Michaux) Nowack, and most recently @sebra panicea
subspbrachiata Subspeciesmucronatais restricted to southeastern and central USA, angsubs
paniceais native to the Old World (Peterson et al. 2012).

OP: Alamo Canyon,Van Devender 31 Aug 1978Ajo Mt Drive, 12 Sep 1978Bowers 1518
Aguajita Wash, 14 Sep 198Belger 88-402 1.5 mi W of State Route 85 and 0.15 mi S of ArmentacRan
Road, 30 Sep 2008utman 20060930-8.

CP: Monreal Well,Simmons 21 Oct 196ZAB). Jose Juan Represo, 12 Jun 19@Xjer 92-564 E
of Namer’s Grave, 15 Sep 19%2lger 92-773 San Cristobal Wash, 14 Sep 198@lger 92-691 Las Playas,
28 Nov 2001 Felger 01-562
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Figure 26. Dinebra panicea Alamo Canyon: (A) 9 Sep 2013; (B) 15 Sep 2013. (C) &ro@anyon, Bates
Mts, 8 Sep 2006.

Dinebra viscida (Scribner) P.M. Peterson & N. Snow
[Leptochloa viscidgScribner) Beal]
Sticky sprangletop. Figure 27.

Scruffy little summer-fall ephemerals often 10-30 cm talt, stunted plants can reproduce as
small as 1.5 cm tall. The viscid-sticky feature ismftieed as a key character, but the plants are often
only scarcely viscid. You can usually find a few sparklingpt#ts on the flowering axes and
branches, and this exudate is sometimes thick on the lemiR@ss often poorly developed. Culms
often forming short, geniculate (“bent-knee”) and spreatnagches, these sometimes forming roots
at the nodes. Panicles at first often partially enclasethe leaf sheath, later expanding and
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spreading. Spikelets with several florets. Glumes amhkes thin; glumes with a prominent green
midvein. Lemmas 2—-2.8 mm long, with a rounded, notched apéx3 anrominent green veins with
the midrib extending into a slender awn to 1 mm.

Seasonally abundant in the large playas in Cabeza Ruetasimilar habitats in nearby
northwestern Sonora.

Southern California to western Texas, both Baja Califostédes, Chihuahua, Sonora, and
Sinaloa.

CP: Las Playas: 10 Oct 1958lonson 728 Nov 2001Felger 01-561

Figure 27.Dinebra viscida (A) Plant, culm with panicles, and spikelet and caryoBisspikelet, photo by
Elizabeth Makings, from SEINet.

Diplachne fusca(Linnaeus) P. Beauvois ex Roemer & Schultz subsimervia (J. Presl) P.M.
Peterson & N. Snow

[Diplachne uninervigJ. Presl) ParodiLeptochloa uninervigJ. Presl) Hitchcock & Chasé.. fusca
(Linnaeus) Kunth subspninervia(J. Presl) N. Snow]

Mexican sprangletop. Figure 28.
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Figure 28. Diplachne fuscaubspuninervia (A) Plant, panicle, and spikelet; (B) panicles, Glger Canal at
Buckeye, Maricopa Co., 31 Mar 2013.

Robust annuals, often appearing perennial, often formirge lalumps 0.5+ m tall, non-
seasonal but responding best to hot weather. Herbage aarksofinces glabrous or minutely
scabrous. Inflorescences panicles with many narrowmasse branches. Spikelets generally dark
grayish green (“lead-colored,” or sometimes pale wmsered when immature), 4.2-6.4 mm long
with 4-8 florets. Lemmas obtuse to truncate, awnlesstbranininute awn in the terminal notch.

Infrequent in alkaline/saline, wet soils in the vicinitfy Quitobaquito and the sandy-loam
grassy flats along the Armenta Road.

Often in wetland habitats in the Sonoran Desert Region. Stibspeinerviaranges from
southern USA to Argentina, Chile, Peru, and the Caribb&&eDiplachne fuscaomplex includes 3
subspecies in addition to subsipinervia D. fuscasubspfascicularis(Lamarck) P.M. Peterson & N.
Snow is widespread in the Americas, and the other twoaiee to the Old World

OP: Sonoyta River near Quitovaquito, 30 Jan 188darns 2743US). Rincon Spring, 13 Apr 1941,
McDougall 89 Williams Spring,Van Devender 30 Aug 194®RPIl). Armenta RdRutman 16 Aug 2001
(ORPI). Below Cement Tank, Santa Rosa Mts, 2 Apr 2RQ8nan 2003-442
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Disakisperma dubium (Kunth) P.M. Peterson & N. Snow

[Diplachne dubigKunth) Scribner.Leptochloa dubigKunth) Nees]
Green sprangletop. Figure 29.

Tufted perennials, 40-100 cm tall, often purple-tinged and witlought knotty base;
sometimes reproductive in the first season or year. Liguleembrane fringed with white hairs.
Larger leaf blades 25-36 cm long, often somewhat bluish greelargeéd, cleistogamous spikelets
often at culm bases. Panicles 18-24 cm long, with severabre unbranched, racemose primary
branches, the branches triangular in cross sectionet&lof young spikelets crowded but at maturity
become well separated and the rachis becomes readilleviSipikelets with 5-12 florets. Spikelets
breaking apart above the glumes and between the florets,fleasthfalling with its segment of

rachis. Lemmas 2.1-5 mm long, 3-veined, broadly truncatet{bhded), with 2 broad lobes and the
midrib extending into a slender bristle within the notch.

In the flora area known from the Ajo Mountain, at middlénigher elevations, and in 2013
seen along Kuakatch Wash about 1 mile west of Highway 85.

Arizona to Oklahoma and Texas, Florida, Mexico includingjaBCalifornia to Central
America, and South America.

OP: Main canyon N of Alamo Canyon, 3600 ft, 31 Mar 19@8uld & Darrow 4690 Bull Pasture
Trail, 2800 ft,Henry 26 Sep 197@RPI). Arch Canyon, 900 m, 2 Dec 19%@]ger 90-534 ORPI). Kuakatch
Wash near E boundary of the Monument, 10 Sep ZRdBnan(observation).
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Figure 29. Disakisperma dubium(A) Plant, panicle, and spikelet; (B) panicles, Ala@amyon, 15 Sep 2013.
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Distichlis spicata(Linnaeus) Greene
[D. stricta(Torrey) Rydberg]
Saltgrasszacatesaladq 'onk, vasai. Figure 30.

Perennials with creeping rhizomes, forming extensive colorieswves 2-ranked, with salt-
excreting bicellular hairs sunken in leaf tissue; ligutesute and membranous; leaf blades mostly 4—
8 cm long, mostly firm and sharp-pointed (softer and hatpointed when growing in shade with
ample water). Inflorescence a slender, few-branched Ipaaicraceme; staminate and pistillate
flowers on separate plants; staminate inflorescences lysoartopping the leaves, pistillate
inflorescences about as tall as the leaves. Spikeletdyn®s<d5 mm long, soon becoming straw-
colored, laterally compressed, awnless, with few to nféorgts. Winter dormant; growing and
reproductive during the warmer months.

In the flora area only known from the Quitobaquito region wiiei® locally abundant on
moist to wet, hypersaline soils where perennial watet isr near the surface. When cattle were
being grazed at Aguajita the wash near the spring wasaspkthere was a perennial flow. After the
cattle were removed in the late 1970s the local flora charg@dly in response to the changing
habitat:Distichlis increased and crowded out other plants, and subsequeniistiahlis declined as
it was crowded out by arrow-weed@gssariasericeg and mesquite trees. A significant flood in the
summer of 2012 once again opened the Aguajita wash bed allamgngpse in theDistichlis.
Extensive local populations occur at Quitobaquito Spring andiavis Spring, and a small
population is at Burro Spring.

Coasts and interior basins; Canada to Mexico, the Wedgs, and southern South America.

OP: Quitobaquito,Nichol 28 Apr 1939 Williams Spring, 13 Sep 1986glger 86-274 Aguajita
Wash, 14 Sep 198&elger 88-442 Quitobaquito Spring, saline, crusty, sandy €8lenn 26 May 1990 On
berm that creates Quitobaquito Pond and common on hyipersalls seasonally wetted by springs, soil pH
exceeding 10, witlschoenoplectus americand$ Jun 2013Rutman 20130615-1

Echinochloa- Barnyard grass

Annuals (in the flora area). Ligules absent (those irfltina area, this being the only grass
genus in the flora area without ligules). Leaf blades wignominent midrib. Panicles terminal, with
few to many spike-like branches. Spikelets panicoid, dewselyded in 2 or 4 crowded rows on one
side of a flattened rachis, breaking off below the glumeth % florets, the lower one sterile and
reduced or staminate, the upper one bisexual. Lower glhorg she upper glume similar to the
sterile lemma. Fertile lemma smooth, shiny, and flgth margins covering a flat palea of similar
texture.

1. Leaf blades with transverse purple bars or blotches balristles (spines) on spikelets, panicle
axes, and branches not bulbous-based; spikelets 2.2—-2.6 (3) mavoiess; panicle branches
1-2 (3) cmlong, SIMPIE ..o Echinochloa colona

1. Leaves uniformly green, without purple markings; hairstaigfles on spikelets and panicle axis
and branches often bulbous-based; spikelets 2.8—4 mm long (exchwins and projections),
often but not always long-awned; panicle branches usually 2rbd46ng, usually with at least
some short secondary branches .........ccooooo v Echinochloa crus-galli

*Echinochloa colona(Linnaeus) Link
Jungle rice, leopard grasscate pinto, zacate tigre, zacate rayadiogure 31.

Summer ephemerals and sometimes occurring with warm weattlether seasons. Leaf
blades with transverse purple bars or blotches—no otherigrasgzona and the Sonoran Desert has
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Figure 30. Distichlis spicata (A) Plant with panicles, spikelet, and pistillatedp (B) pistillate panicles,
Quitobaquito Pond, 16 Jun 2005; (C) Williams Spring, 4 Feb.2005
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these markings. Panicle branches simple, 1-2 (3) cm long;lpdmanches and spikelet hairs not
bulbous-based. Spikelets in 4 rows, awnless, 2.2-2.6 (3) mm lawger florets sterile, or perhaps
sometimes staminate.

Mostly in wet soil at waterholes including margins oft danks and temporary wetland
habitats such as arroyo bottoms; sometimes in wet sotatlobd habitats. Also observed in 2012
below a chronically dripping faucet at the maintenanciitfaim Organ Pipe.

Native to the Old World, now widespread and mostly weedyrapical and subtropical
regions worldwide.

OP: Williams Springsyan Devender 31 Aug 197T8RPI). Ajo Loop Rd 2 mi NE of Visitor Center,
9 Sep 1984Van Devender 84-4510.5 mi E of Lukeville, 11 Nov 198Felger 87-323 Maintenance area,
NPS headquarter€asper 24 Mar 2003

CP: Redtail Tank, 12 Jun 199Felger 92-549 Jose Juan Tank, 14 Sep 19B8|ger 717 San
Cristobal Wash, deep shade unBassopis 26 Sep 201Rutman 20130926-8
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Figure 31. Echinochloa colona (A & B) San Cristobal Wash at Camino del Diablo, 2§ 2013; (C) Alamo
Canyon near Alamo Well, 21 Oct 2007.
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*Echinochloa crus-galli(Linnaeus) P. Beauvois
Barnyard grassgacate de agua, zacate de corréligure 32.

Coarse, warm-weather annuals, the plants often moretrttarsthose oE. colona Leaf
blades uniformly green, the larger ones mostly 1-1.5 cm wdaicle branches mostly 1-4 cm long
(to 9 cm elsewhere in better watered places), the ldngarches sometimes with short secondary
branches; branches and main axis of panicles with stown @ftilbous-based bristle-like hairs.
Spikelets 2.8—4 mm long, awned or awnless, even on the samepthwithin the same panicle, the
awns highly variable in length, often purplish, the longersa#u6-5.8 cm. Lower florets sterile, with
a well-developed palea. (Description based on the onedpealmen and ones from adjacent desert
areas.)

Known from the flora area by a single record. Locally comnmonearby Sonora in the
vicinity of Sonoyta in seasonally wet mud along the riverbetbgation ditches, and at water
impoundments.

Native to the Old World, now weedy and adventive nearly waddw

CP: Jose Juan Represo, 12 Jun1%®dger 92-558

Figure 32. Echinochloa crus-galli.(A) Plant with panicles; open spikelet showing the sfoaler glume
(bottom), upper glume (right), sterile lemma with smadterile palea (left), and fertile lemma and palea
enclosing the caryopsis (center); fertile floreintee); two views of awned spikelet (above); (B) spikelghsito
by Elizabeth Makings, from SEINet.
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Elymus elymoides(Rafinesque) Swezey vaevifolius (J.G. Smith) Dorn

[Sitanion hystrixNuttall) J.G. Smittvar. brevifolium(J.G. Smith) C.L. HitchcockElymus
longifolius (J.G. Smith) Gould]

Bottlebrush squirrel-taitriguillo desértico Figure 33.

Tufted perennials, without rhizomes. Leaf sheaths bemaireof slender, fang-like auricles
(like manyHordeumspecies); ligules minute. Inflorescence a spike 8-15armm (not including
awns), densely flowered, and bristly with stout, scabrous amostly 2.5-12 cm long on glumes and
lemmas. Spikelets usually paired at nodes, usually with rétsl per spikelet, the lower floret
fertile; glumes bristle-like. At maturity the inflorestces break apart in segments that roll away like
miniature tumbleweeds. Grain linear-oblong, furrowed in badkering to the palea.

Ajo Mountains, mostly on rocky slopes at higher elevatieit extends no farther west into
the desert. This or a similar grass has been in thé/auntains for more than 29,000 years.

Widespread in Arizona, generally at elevations above thertdesThis species, with 4
subspecies, occurs in western North America from Catmalexico. In the flora is vabrevifolius
which ranges farther south than the other subspecies and édarrnorthwestern Mexico to Canada
(Barkworth et al. 2007c). Taxonomy of the squirrel-tail geasis complicated (see Allred & lvey
2012).

OP: Alamo CanyonNichol 4 May 1939.Arch Canyon, 3 May 197&8owers 1302 Trail from The
Cones to Mount Ajo, 3940 ft, 10 Apr 200=elger 05-262 tE. cf. elymoidesAlamo Canyon, florets, 9570 to
29,110 ybp (3 samples); Montezuma'’s Head, 13,500 to 21,840 ybp flesam

G 5 SN
anyon, west of Sedona, Yavapai Co.,

-

May 20@o ph

5 . o o A
Figure 33. Elymus elymoidegar.brevifolius Fay C
by Max Licher.
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Enneapogon -Pappus grass

Tufted annuals or perennials, generally with soft, glandulias.h®anicles slender and spike-
like, overtopping the leaves, feathery, and with soft ha8pikelets with 2 or 3 florets, usually only
the lower one bisexual. Lemmas rounded on the back, promi®enéined, the veins extending into
9 feathery awns, usually dark-colored—making this grassstakable Enneapogorns derived from
the Greek words for nine beards).

1. Robust annuals (may appear perennial); culms 2 mm widigrmang cleistogenes; panicles 1-3

CIMEWIDE ittt ettt ekttt ettt e e et e e e e e emnnn e e Enneapogon cenchroides
1. Small perennials; culms to 1 mm wide, with well-forrotgistogenes at their bases; panicles
USUAIY 0 1 CM WIE ...t e Enneapogondesvauxii

*Enneapogon cenchroidegLichtenstein ex Roemer & Schultes) C.E. Hubbard
Soft-feather pappus grass. Figure 34.

(O .
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Figure 34. Enneapogon cenchroidegA) King Canyon, Tucson Mts, Saguaro National Parkc©2D11,
photo by Anthony Mendoza, from SEINet; (B) panicle, &sestadway Blvd., Tucson, 17 Oct 2007.

Robust annuals (often appearing perennial; probably non-s¢asmnels), (20) 35—-70+ cm
tall; roots strong and with conspicuous root hairs ambsheaths. The lower culms finely pilose.
Panicles (5) 9-24+ cm long, 1-2 (3) cm wide, densely flowered afteh dark-colored.
Reproductive September to December or January.
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Found at Alamo Canyon in the 1990s and later at an isolated ésit of the Diablo
Mountains. It will probably spread and could become sdsidasasive at higher elevation in the
Ajo Mountains.

Introduced in the Tucson region and well established in theliGatslountains in Pima
County at least since 1976 and documented since the 1980s inscétiered Arizona localities.
Since the 1990s populations in the Tucson Basin have rapidly expande®utman observed it in
2012 along Highway 86 on the eastern part of the Tohono O’odham Reserdaocally established
in desert, grassland, and oak woodland, sometimes wigmsaxe populations in Cochise, Graham,
and Pima Counties. Native to the Old World, in Adremd Madagascar to India.

This Old World grass might be confused for the naBappophorum Enneapogorhas
feathery (plumose) awns, whiltappophorumhas scabrous (rough) but not plumose awns and
narrower leavesEnneapogon cenchroid@snicles tend to be narrower and darker colored than those
of Pappophorum

OP: On a small, inconspicuous hill about 4-4.5 mi by road ftbhe Visitor Center on the Ajo
Mountain Drive, hill is SE of road: 24 Sep 208&tman 20060924:P2 Oct 2006Rutman 2006-1022-1

Enneapogon desvauxiP. Beauvois
Spike pappus grass, nine-awn pappus geassite lobero Figure 35.

Small, tufted perennials or sometimes functionally annuaten 15-20 (30) cm tall, with
hard, knotty bases containing cleistogamous, awnless spikdleaf sheaths and lower parts of the
culms finely pilose. Ligules a row of hairs, these abauihilong. Leaf blades wiry, less than 10 cm
x 0.5 (1) mm, the margins in-rolled during drier times, #atdand reaching 1.5 mm wide during
moist times (e.g., with summer—fall rains). Panictgske-like, terminal, slender, and densely
flowered. Spikelets 4.5—7 mm long including awns, lead-gragray-green, mostly 3-flowered, only
the lower one bisexual. Glumes subequal, sparsely and finegspert, with well-marked green
veins plus 1 or 2 faint ones, the lower glume 5-7-veined, the ghpae 3—4-veined. Lemmas with
dark-colored feathery awns, the longer awns 3—4.5 mm. @r&#il.2 mm long with an abruptly
narrowed tip 0.1 mm long, golden- to tan-colored, plump anddawooval. Cleistogamous spikelets
buried in the lower part of the leaf sheaths at the stesashbdhe stems breaking off “at the lower
nodes, carrying the cleistogenes with them” (Hitchcock 1951: 2ZJlgistogamous florets lack
glumes and awns, the grain resembling the chasmogafimrsn@l’) grain but larger (1.8-1.9 mm
long) and at maturity splitting the sheath in which it depglo

The plants sometimes produce short culms with reduced lgmrbearing spikelets with
short-awned florets that are intermediate between thistajamous and chasmogamous florets.
Sometimes the plants perish in drought but remain indact in subsequent rainy seasons new plants
germinate from cleistogenes at the base of the dry, dedtemuiant, which functions as a nurse
plant—the plants thus being functionally annual. AlsoGettea pappophoroides

Arid rocky and rocky-gravelly soils in hills and mountaing/idely scattered in Organ Pipe
and on the eastern side of Cabeza Prieta.

Southwestern USA to Oaxaca, South America, and the @kbw

OP: Near Pozo Nuevo, 12 Feb 19Bjwers 1053.Near mouth of Arch Canyon, 2 Dec 19%@|ger
90-524(ORPI). Eagle Paswyirt 16 Sep 199Q00RPI). Saddle between Arch and Boulder CanyBusman 24
Sep 1998ORPI). Gunsight Hills, 3557286N, 342604E, biotite granite digdior thin soil, 27 Sep 2006,
Rutman 2006-0927-1

CP: Charlie Bell Well Monson 24 May 195(CAB). Childs Mt, 18 Aug 199Z%elger 92-643B
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Figure 35. Enneapogon desvauxi(A) Little Ajo Mts, Pima Co., 21 Sep 2008; (B) spikelgt) panicles,
Alamo Canyon, 9 Sep 2013; (D) base of plant with clgestes, Little Ajo Mts, Pima Co., 21 Sep 2008.

Eragrostis — Lovegrass

Annuals/ephemerals or perennials, actively growing and repiedudtiring the warmer
months, although some such as the MediterraBedoarrelieri can be non-seasonal. Ligules ciliate
with a line or band of hairs. Panicles with rebranghiranches and usually overtopping the leaves,
the branches and pedicels usually slender. Spikelets hateomhpressed, with few—many florets,

and awnless. Glumes thin; glumes and lemmas decidlemsnas 3-veined, the paleas often
persistent. Anthers 3 (those in the flora area, elsemdngthers 2 or 3).

1. Ephemerals, with prominent shining yellow, pink, or purplisimgular areas or rings at or below
nodes, especially prominent on lower nodes of the panicles....................] Eragrostis barrelieri
1. Ephemerals or perennials, without large shining glandwdasar rings.

2. Hot weather ephemerals; anthers small, 0.3-0.4 mm long.
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3. Panicles usually dense, the spikelets close togetherg|sedsuially shorter than mature
spikelets; tiny, warty, glandular pits on culms, leaf masgkeels of glumes, lemmas, and
lower leaf surfaces; spikelets 2—4 mm wide; grain 0.5-0.6 mm.lon&ragrostis cilianensis
3. Panicles usually open, spikelets usually widely spacei;gde longer or shorter than
spikelets; without glandular pits; spikelets less than 2 maeyvgrain 0.6—0.8 mm

o) o o PP Eragrostis pectinacea

2. Perennials; anthers relatively large, 0.6—1.1 mm long.

4. Pedicels longer than the spikelets; spikelets 1.6—1.8 mm avitieers 0.6-0.8 mm long;

grain conspicuously grooved on one side..............cceceeeceieeerereenneee. Eragrostis intermedia
4. Pedicels mostly shorter than the spikelets; spikel@tsl0L mm wide; anthers 1 mm long;
grain Without @ groOVe............ouiiiieiiiiiiiiee e Eragrostis lehmanniana

** Eragrostis barrelieri Daveau
Mediterranean love grass

Small summer-fall ephemerals, often persisting throtlighwtinter or perhaps non-seasonal.
The plants resemble those Bf pectinacedut are readily distinguished by shining yellow, pink, or
purplish glandular areas or rings at or below the nodesféenl especially prominent on lower nodes
of inflorescences. These colored, glandular rings ohpatare unique among Arizona grasses.

Known from the flora region from a single specimen at Lukewlhe also observed in
Sonoyta.

A weedy species native to southern Europe. The earliégb@ record is from Tucson in
1918 and it was common in Tucson by the 1930.

Pima County: Lukeville, weed at U.S. Customs Station, 23 Oct 188ier 87-276

*Eragrostis cilianensis(Allioni) Vignolo Lutati ex Janchen
Stink grass, stinking lovegrasscate apestosoFigure 36.

Summer-fall ephemerals, highly variable in size, to 45lang but mostly much smaller.

Plants with small crater-like glands, these turgid, wisc@nd glistening when fresh. These glands
are often used as a key character although they are someatanes £specially on small plants, but if
you look hard enough you will eventually find at least a fesvich are small scale-like warts on
margins and/or keels (midribs) of glumes, lemmas, aatl b&ades and sheaths. Mouth of leaf
sheaths bearded, the ligules ciliate. Spikelets 3.5-21 (26% @3 (3.6) mm. Lemmas 2—-2.5 mm
long. Anthers 3 per floret, mostly 0.3—0.4 mm long. Gfak-0.6 mm long, red-brown, broadly
ovoid to subglobose and somewhat compressed laterally.pldhis are usually recognizable in the
field by the pale green (when fresh) or straw colom@iurity) of the relatively broad spikelets.

Common and widespread across the flora area in lowlandatgbihostly where water
temporarily accumulates, wetland soils of dirt tarfiksydplains, swales, sandy washes, and adjacent
desert flats during years of favorable summer rains.

Native to the Old World, now worldwide, often weedy; weditablished in the Sonoran
Desert in disturbed as well as natural habitats. Thermmmame refers to the strong odor of fresh
plants growing in non-desert regions, such as moist temparateétropical regions where this grass
is often relatively large and abundant. The plants loseotloe on drying. In the flora area and
elsewhere in the Sonoran Desert it does not seem tagite its common name, at least sometimes
and according to some botanists.
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OP: Sandy arroyos, N border of Monument, 11 Sep 1848k 10976(ORPI [E of Armenta Ranch]).
Ajo Loop Rd 2 mi NE of Visitor Center, 9 Sep 198%&n Devender 84-4470.5 km E of Lukeville, 11 Nov
1987,Felger 87-324 Aguajita Wash, 14 Sep 1988lger 88-436 1.5 mi W of State Route 85 and 0.15 mi S
of Armenta Ranch Road, 30 Sep 20RG6tman 20060930-6.

CP: Dan Dirift's Mine near Tule WellSimmons 3 Oct 196&€AB). Jose Juan Represo, 12 Jun 1992,
Felger92-567 3.6 mi N of Christmas Pass, 27 Nov 20B&lger 01-535 Tule Well, 27 Nov 2001Felger
(observation).

TA: Coyote Water, 25 Oct 2008elger 04-21
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Figure 36. Eragrostis cilianensis (A) Plant, portion of leaf sheath with glands, and dptkéB & C) panicles
and spikelets, Why, Pima Co., 15 Sep 2013.
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Eragrostis intermedia Hitchcock
Plains love grass. Figure 37.

Tufted perennials. Leaf blades mostly glabrous except dehsély behind the ligule.
Panicles 17-45 cm long, 10-30 cm wide, diffuse, and arching, wittenaws slender, spreading
branches. Pedicels very slender, slightly longer than thelsfs; spikelets 3—7 mm long, 1.6-1.8
mm wide, with 5-11 florets. Lemmas 1.8-2.2 mm long. Antheeef 0.5-0.8 mm long. Grain 0.8—
0.9 mm long, with a prominent groove.

Ajo Mountains, especially luxuriant at higher elevationsl aometimes rooted in bedrock
crevices, and locally in the Diablo Mountains.

Southern USA to South America.

Distinctions betweerkragrostis intermediscand E. lugensNees seem subjective and often
become especially blurred in parts of Mexico. These involelapping sizes for spikelet width,
lemma length, and supposed differences in the prominenbe chtyopsis groovek: intermediais
supposed to have a deeper groove (Gould & Moran 1981: 57; McVaugh 1883t67; also see
Peterson 2003: 97). John Reeder (pers. comm. to R. Felger, 2d08glger were not able to apply
these features to separate these grasSesgrostis lugensvas described in 1829 and has priority
overE. intermediadescribed in 1933.

OP: Ajo Mts, 31 Oct 11938500dding 3720 Alamo CanyonNichol 4 May 1939 Arch Canyon, 900
m, 2 Dec 1990Felger 90-561 Bench Canyon, Ajo Mts, 3700 fdenry 6 Nov 1978 Bull Pasture Trail, 2800
ft, 20 Oct 1978 Bowers 1544 Diablo Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2Bi8man
20030922-11

*Eragrostis lehmannianaNees
Lehmann love grasgacate africano.Figure 38.

Tufted perennials (also flowering in the first year cissm), sometimes with short stolons.
Culms and panicles 50-60+ cm long, the culms usually bent awiee hodes. Leaf blades 4-15 cm
long. Panicles often 15-21 cm long, openly branched, the bsaraie pedicels ascending to
spreading; pedicels usually less thamas long as the spikelets (or longer than spikelets on some
terminal spikelets). Spikelets slightly compressed, ofi@k gray-green or straw colored, often 4—
5.8 x 0.8-1.1 mm, with several-12 florets. Lemmas 1.7-1.8 mm langhers 3 per floret, 1 mm
long, conspicuously exserted and readily deciduous. Grain 8.63.long, ellipsoid with one side
flattened.

This invasive grass is widespread and well established abamigides and even natural areas
to the north and east of the flora area and at the formigary site and its access road on Childs
Mountain. Highway 85 is the documented invasion route ira@fgipe. In the late 1980s it was
common at Why, north of Organ Pipe, but had not spreadvamssstor southward into the drier and
more natural desert areas. However, by the mid- to1B@8s it had spread southward along
Highway 85 and became established on Bureau of Land Managementnieaadshe northern
boundary of the Monument. Since the mid-1990s occasionadideadlants have been found farther
south along Hwy 85 within Organ Pipe and, since 2001, elsewhethe Monument. In 2001 a
population 10 meters long appeared along Hwy 85 at two milgk 06 the Visitor Center and
scattered plants were found to the north. During this Rutman actively removed these plants from
the Monument. Suitable habitat exists in the Ajo Mountaihere it could become a serious threat to
the native ecosystem.
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Felger, Rutman,

Mts, 12

Ajo

Ajo Mts, 14 Sep 2013,

Arch Canyon,

icles,

Figure 37.Eragrostis intermedia (A) Plant, panicle, and spikel€B) spikelets, Alamo Canyon,

Sep 2008; (C) young pan
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Figure 38. Eragrostis lehmanniana(A) Plant with panicleswWhy, Pima Co.: (B) 15 Sep 2013; (C) 11 Sep
2008.

Native to South Africa, introduced into Arizona by the US®8il Conservation Service in the
1930s, and now well established in southern Arizona and mudiortfiern Sonora as well as
elsewhere in southwestern USA and northern Mexico.

OP: Gravel roadside, Hwy 85, 1 mi S of Visitor Centerghnplant (removed), first ORPI record,
Rutman 9 May 19960RPI). Planter at Visitor CentdRutman 14 Aug 200ORPI). 7.9 mi W of Hwy 85 on
S Puerto Blanco Drive, one plant (removegijitman 27 Nov 200(DRPI).

CP: Childs Mt, 2300 ft, 18 Aug 199Felger 92-647
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Eragrostis pectinaceaMichaux) Nees vaipectinacea

[E. aridaHitchcock. E. diffusaBuckley. E.pectinaceavar. miserrima(E. Fournier) ReederE.
tephrosantheSchultes]

Carolina lovegrass. Figure 39.

ASU

240316

TN

ASU0068660

Figure 39. Eragrostis pectinacea(A) Las Playas, Cabeza Prieta, 28 Nov 2G@lger 01-56QASU, from
SEINet); (B) spikelet, photo by Elizabeth Makings, froEiiget.

Delicate, filmy summer-fall ephemerals, and rarelpvgng with winter-spring rains or
germinating in fall and persisting through the win{g),12—60 cm tall. Panicles 7—20+ cm long, the
branches and pedicels slender. Spikelets 2.6-5.5 x 1.2-1.4 mm; deinfel.8 mm long;
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disarticulation begins with the glumes and then the lowerftwsts (except the paleas) in sequence.
Paleas translucent and tardily deciduous to persiafemtlemmas and glumes have fallen. Anthers 3
per floret, 0.35 mm long, not exserted or barely so. Qraingrooved (immature grain sometimes

folding inward upon drying).

Seasonally abundant in the large playas of Cabeza Plibtxe are no other modern records
for this grass from the flora area although it is commmoadjacent regions both north and south of
the flora area (Felger 2000, 2007a). The fossil record shus/®it a similar grass in two pinyon-
juniper samples from the Ajo Mountains during the Poeishe.

Eragrostis pectinaceaar. pectinaceas one of the most widespread, hot-weather ephemeral
grasses in southern Arizona and Sonora. It ranges framdaato South America and the West
Indies.

Three varieties are listed for the Americas. Mgrieaceyioccurs only in Florida. The other
two, var.miserrimaand var.pectinaceaare widespread including the Sonoran Desert Region and
western North America (e.g., Felger 2000; Reeder 1986, 20b25edsSEINet). The distinctions are
pedicels mostly appressed (vpectinace@or mostly spreading (vamiserrimg—the distinctions do
not seem to be biologically significant. Plants ideriiato both varieties often grow intermixed in
western North America, especially in the Southwest ansingle handful can give you plants
identifiable to both varieties, or a single specimeny sfzow features of both varieties (Figure 39A).

OP: fE. cf. pectinaceaMontezuma’s Head, inflorescences fragments witichéid paleas, 20,490 &
21,840 ybp.
CP: Las Playas, 28 Nov 200&elger 01-56(QARIZ, ASU, TEX, UC).

Eriochloa — Cup grasgacate taza

The Sonoran Desert species are annuals growing during hpsumemer weather as weeds
in well-watered places and in natural areas, espgdratemporarily wet soils. They are among the
first summer-fall grasses to shed their spikelets afiurity. The plants wither quickly with drying
conditions at the end of summer and only a few weeks after dirergatures and falls there may be
no sign of the plants. Culms relatively soft and sometisegsi-succulent. Ligules a line of soft
hairs; leaf blades flat. Inflorescences panicles wiikeslike branches. Spikelets panicoid, usually
in pairs in two rows on one side of a slender rachis; sp&ke&ardrop shaped, quickly falling away
when mature. The lower glume reduced and fused to a roeatled derived from a segment of the
rachilla to form a unique bulbous disk at the spikelet baSertile lemma firm and shiny, with
conspicuous inrolled margins tightly gripping the paleagrath.

1. Spikelets 4-5 mm long from base of cup to awn tip ... eeeeeonn.oeoeo. EFioChloa acuminata
1. Spikelets 6.5-8 mm long from base of cup to awn tip ..............................Eriochloa aristata

*Eriochloa acuminata (J. Presl) Kunth vaacuminata
[E. lemmoniVasey & Scribner vagracilis (E. Fournier) Gould]
Southwestern cupgrasscate tazaFigure 40.

Summer annuals often 30-50+ cm tall, the culms often weakf blades thin, flat, bright
green, glabrous or sparsely hairy. Spikelets usually ehaey, 4-5 mm long (including the cup
and mucro). The glume awnless or extending into a smactonate tip. Fertile lemmas awnless or
with a mucronate tip to 0.1 (0.3) mm long.

Organ Pipe in temporarily moist soil in natural anduttséd habitats including areas adjacent
to urban and agricultural areas in Sonoyta. The moderndscuicate it has often spread in Organ
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Pipe as a weed. It was, however, common in the Ajo aerdd’Blanco Mountains from about 1000
to 20,500 years ago. The florets are especially commtreiMontezuma’s Head middens, many of
them complete with the basal cup and measuring to 5 mm laeclgding the awn).

Widespread in southwestern USA, both Baja Californiaestatmainland Mexico and
southwestern USA, from deserts to pine-oak woodland, andysadekentive elsewhere.

OP: 0.5 km W of Lukeville, 10 Nov 198 Felger 87-281 0.5 mi E of Lukeville, 11 Nov 1987,
Felger 87-314 Residential area, common weed in lawrCghodondactylon 13 Sep 1986F-elger 86-266
Near N boundary 0.2-02 mi E of Hwy 85, artificial catchnueeaited in 1940s, abundant, 21 Sep 28&man
20130921-21 tMontezuma’'s Head, florets, 13,500 & 20,490 ybp. tPuerto 8lafs, 980 ybp (Van
Devender et al. 1990: 339).
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Figure 40. Eriochloa acuminata (A) Tributary of Cuerda de Lena, N boundary of Organ Ripesep 2013;
(B) spikelets, Silver City, NM, 21 Oct 2007, Russell Khaan, from Gilaflora.com.
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Eriochloa aristata Vasey vararistata
Bearded cupgraszacate taza

Similar to E. acuminatabut generally more robust and with larger spikelets. Ibéades
glabrous or sparsely hairy. Spikelets 5.5-8 mm long from basepoto the awn tip. The glume
tapering to an awn 1.5-3 mm long. Fertile lemma with a stublezyanate tip or awn point 0.15-0.4
mm long. Several early collections from Tucson have excefiifidoag, slender spikelets (11-12
mm long).

Temporarily wet, muddy or sandy soils of dirt tankashes, and swales in the eastern part of
Cabeza Prieta and at least the northern and west-centraf @agan Pipe. Perhaps more widespread
with favorable summer-fall rains.

Eastward from Organ Pipe in southern Arizona. Southwe&i8A to Central America and
Columbia.

OP: Growler Canyon, 1.5 mi E of Bates Well Ran¢tist 13 Oct 1988 W of Hwy 85 on road to
Armenta Ranch, 1 Feb 2002elger 02-73a Grower Valley, 8 Oct 200&Rutman 20061008-4

CP: Monreal Well,Simmonsprobably 20-21 Oct 1962CAB). Jose Juan Represo, 14 Sep 1992,
Felger 92-719 Las Playas, 23 Sep 19%%rlan 411(CAB).

Festuca— Fescue, ryegrasses
[Vulpia]

Small, winter-spring ephemerals (those in the flora;asks®ewhere often perennials). Leaf
sheaths usually open; ligules membranous; auricles non#oreltences usually of panicles,
sometimes reduced, unbranched and racemose in drougbedtrptants. Spikelets laterally
compressed, with multiple florets, the uppermost ones eeducGlumes shorter than the lower
lemmas, the lower glume shorter than the upper glume.masnawned (those in the flora area).

About two dozen annual species worldwide have been ségdeftam Festucaas Vulpia.
They tend to be small grasses with mostly cleistogarflousers, usually with 1(2) stamen(s) and
small stigmas.Vulpia, however, is not monophyletic and is nested witfestuca(e.g., Catalan et al.
2004). Festucaand Poa each with about 500 species, are the largest genera okgasd are
worldwide in distribution. Except for the four ephemeral gggem the flora area, these genera are
essentially absent from the Sonoran Desert and therelatieely few species in deserts elsewhere.

1. Spikelets with 6 or more florets; awns mostly 5 (8) onrfess in length .......... Festuca octoflora
1. Spikelets with 5 or fewer florets; awns mostly 8-12 mngl..................... Festuca microstachys

Festuca microstachyNuttall

[F. grayi (Abrams) Piper.F. microstachywar.ciliata A. Gray ex Beal.F. microstachysubspgrayi
Abrams. F. microstachywar. paucifloraScribner ex BealVulpia microstachygNuttall) Munro]
Small fescue

Small, slender ephemerals. Inflorescences of panicles 4nll0ny, especially the lower
branches spreading and often 1-3.5 cm long (excluding awns)flamescences unbranched and
racemose. Axils of panicle branches and pedicels withllasc(seen with magnification and not
visible on young plants where the branches and pedicels hagenead apart). Spikelets often 6—7
mm long (excluding awns), with 5 (rarely more) or fewerdts. Lower glumes much narrower and
more than half as long as the upper glumes. Awns 9-12 mm long.

Ajo Mountains at least in Alamo Canyon and perhaps moremmmnat higher elevations. It
grew in the Tinajas Altas Mountains about 11,000 years ago.
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Southern and central Arizona, mostly at elevations aabmve the limits of the desert.
Western North America from British Columbia to Baja ifdahia Sur. Not known for Sonora but
expected in mountains in the northern part of the state.

Four varieties are sometimes recognized; ggiata occurs in the flora area. The varieties,
however, are not geographically well marked—for example glahtvar. ciliata with pubescent
spikelets and varpauciflora with glabrous or scabrous spikelets grow side by side in theofucs
Mountains.

OP: Slopes of Ajo MtsAlbee Apr 1937 Alamo Canyon, uncommon, among dense growth of spring
annuals on N-facing bank of canyon bottom, intermixed Witloctoflorg Poa bigelovij etc., 29 Mar 2003,
Felger 03-426

TA: fTTinajas Altas Mts, 10,950 ybp (Van Devender et al. 1980).

Festuca octofloraWalter

[Festuca octofloravar. glauca(Nuttall) Fernald. F. octofloravar. hirtella (Piper) Henrard.F.
octofloravar.tenella(Willdenow) Fernald.Vulpia octoflora(Walter) Rydberg.Vulpia octofloravar.
glauca(Nuttall) Fernald.V. octofloravar. hirtella Piper. V. octofloravar.tenella(Willdenow)
Fernald]

Six-weeks fescue, eight-flowered fescue. Figure 41.

Plants highly variable in size, 4-15 (29) cm tall, or aalkas 2.5 cm with a single spikelet
when severely drought-stressed. Culms mostly single ver dad with few small leaves above.
Inflorescences of spike-like panicles, mostly 2—10 cm lond) mibstly short and tightly appressed
branches, or unbranched and racemose. Pedicels and sanalds flattened below. Spikelets 8-13
mm long. Florets crowded, 613 (15) per spikelet. Lower gdumare than half as long as the upper
glumes. Lemmas 4-8 mm long, tapering to a slender awn 1-8 rmgnthenength generally uniform
within a local population.

Widespread and seasonally common across the flora aats;wWashes, disturbed habitats,
and rocky slopes including highest elevations in the Ajo Mans. Substantially larger plants and
higher densities occur in shaded as compared to unshagked Kihas been in the region for at least
22,000 years.

One of the most common winter-spring ephemerals grasses Botiwan Desert. Across
North America from Canada to northern Mexico, antbuiced in Eurasia and South America.

Three varieties are often recognized, but IRestuca microstachyshey seem to be of
doubtful biological significance (e.g., Arnow 1987; Lonard & Gould 1Hdimgren & Holmgren
1977). Varietyhirtella occurs in the flora area, characterized in part byrecs or pubescent
spikelets (lemmas). Plants in the flora area with gladror merely scabrous lemmas are probably
immature plants of vanhirtella rather than vaoctoflora

OP: Alamo CanyonNichol 14 Mar 1939 5 mi SW of Bates Wells Ranch, 12 Mar 19B&eder
7583 Quitobaquito, 29 Mar 198&elger 88-116 tMontezuma’s Head, many florets with awns, 21,840 ybp.

CP: Charlie Bell Pass, 3 Apr 199®%/hipple 3929CAB). San Cristobal Wash, 20 Mar 19%&rlan
31 (CAB). Agua Dulce Spring, 26 Feb 199%3lger 93-89 Bassarisc Tank, 26 Feb 19%zxlger 93-125
Papago Well, 26 Feb 199%3elger 93-134

TA: Tinajas Altas, 1450 ftyan Devender 10 Mar 1980 Coyote Water, 18 Mar 199&elger
(observation). tButler Mts, 11,250 ybp (Van Devender et90: 342).V. cf. octoflaa: TTinajas Altas Mts,
8970 to 10,950 ybp (4 samples, Van Devender et al. 1990: 340).
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tFestuca(Vulpia) sp.

The small festucas/(lpia) were important Ice Age grasses in the Ajo Mountagspecially
about 20,000 years ago at Montezuma’s Head. These fossilbarone or both species that occur in
the region today.

OP: fAlamo Canyon, florets, 1150 to 32,000 ybp (3 samples). f@donta’s Head, florets,
13,500 & 20,490 ybp.
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Figure 41. Festuca octoflora (A) Red Cone Campground, Pinacate Reserve, Sat®idar 2010;
(B) spikelets, photo by Elizabeth Makings, from SEINet.

Heteropogon contortus(Linnaeus) P. Beauvois ex Roemer & Schultes
[AndropogorcontortusLinnaeus]
Tangleheadzacate coloradoFigure 42.

Robust tufted perennials often 60—70 cm tall; culms erectyd®d. Dry leaves copper or
rust-colored and persistent. Reproductive primadilying warmer months. Inflorescences of
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Figure 42. Heteropogon contortus(A) Plant and fertile floret with its large awn; (Byrtion of young rame
with exserted anthers, Diablo Mts, 12 Sep 2013; (C) threesaChuckwalla Hills, Organ Pipe, 6 Oct 2013;
(D) copper-colored dormant plants, Arch Canyon, Ajo %&Dec 2007; (E) roadside, Hwy 85 south of Why,
Pima Co., 25 Sep 2004.

unilateral rames (note that the awns are all on one side)per culm or branch, breaking apart at
maturity. Spikelets andropogonoid, in pairs very differeoimfreach other (a few spikelet pairs at
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lower nodes of inflorescences may be staminate andejes¢l) Pedicelled spikelets awnless and
sterile, the lower glume 7—10 mm long (not including the gbedicel), green when fresh (the larger
of the two glumes, and generally the only one you can see witligngcting the spikelet), glabrous

or with a few bulbous-based large hairs; pedicelled spgeéteger than the body of the sessile
spikelets. (2) Sessile spikelets bisexual, bearing a stoutéb—7+ cm long, twisted and twice bent
when mature, tawny brown with a needle-sharp base that Ifrepelnetrates clothing and is a

ferociously efficient dispersal mechanism” (ClaytorR&nvoize 1986: 359).

Arroyos, larger washes, canyon bottoms, near waterholeshitidand mountain slopes
sometimes to their peaks; widely scattered and usuabyized across the flora area. It has been at
Tinajas Altas for at least 8000 years. East of Orgpa,Rin the Tohono O’odham Reservation, this
native grass has been observed out-competing and graduallgicifigpthe invasiveEragrostis
lehmanniana

Southwestern USA to South America and warm regions of tdeéA@irld. Although some
authors have claimed it is “adventive in America sifeetime of Columbus” (Correll & Johnston
1970: 201, also Barkworth 2003), it has been in southwesterh Rorerica at least since the last Ice
Age (e.g., Felger 2000; Felger et al. 2012; Van Devender et al..1990)

OP: Quitobaquito, 30 Jan 18%learns 2752 Alamo CanyonNichol 4 May 1939 Bull Pasture trail,
20 Oct 1978Bowers 1545 Mouth of Estes Canyon, 17 Sep 1982eder 8911 Diablo Mts, wash, along Ajo
Mt Drive, 12 Sep 201Rutman 20130912-6

CP: Tule Mts, 11 Feb 1894Jearns 2803US). S end of Cabeza Prieta Mountains, 1200 ft, 29 Feb
1976,Fugate 694 Little Tule Well, 18 Aug 199Zelger 92-651 3.4 mi N of Tule Tank, 2 Feb 19%¢lger
92-71 Sierra Pinta, summi€ain 15 Nov 2003 Observations: Cabeza Prieta Tanks, Heart TankhNrinta
Tank, 14 & 15 Jun 199Felger, Daniels Arroyo at Charlie Bell Rd, 25 Feb 1988|ger.

TA: Tinajas Altas Mts, 1200 fiyan Devender 25 Mar 1983fTinajas Altas Mts, 5860 to 7860 ybp
(Van Devender et al. 1990: 341).

Hilaria — Galleta

Perennials, growth and flowering response primarily duringvithemer months. Leaves
usually relatively short. Inflorescences slender and diikgaanicles with very reduced branches,
the main axis zigzag and remaining after the spikelets &likelets in clusters of 3 at each node of
the zigzag rachis, the clusters falling as a unit; cespilelet with 1 floret and bisexual or female,
differing in form from the two lateral spikelets, the talespikelets each with 2 male or sterile
flowers. All glumes together forming a false involuctemmas 3-veined, awned or awnless.

Among the ten species Hiilaria, three sister species are sometimes segregafdwasaphis
or else treated as subgeiilsuraphis

1. Plants mostly less than 30 cm tall, with slendeostglculms glabrous .......... Hilaria belangeri
1. Plants mostly more than 40 cm tall, with strong, tstiizomes and lacking stolons; culms with
felt-like or fine woolly hairs, at least near the bakthe plant (older stems and leaf sheaths may
become glabrous With @ge) ............oooiiii i e Hilaria rigida

Hilaria belangeri (Steudel) Nash
[H. belangerivar.longifolia (Vasey) Hitchcock]
Curly mesquitezacate chino

Small, tufted perennials, mostly less than 15 cm tall,eston28 cm; with long, slender,
stolons (above-ground stems); culms slender, glabrous ohaiithat nodes. Leaf blades relatively
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short, often curling, and with bulbous-based hairs. Grgwind reproductive during warmer months.
Inflorescences slender, 2-5.5 cm long with 4—-10 (14) spikeleecdushe spikelet clusters 4.5—7 mm
long with sparse pubescence basally of hairs 0.1-0.4 mm longneSiconspicuously fused basally
and with slender awns 2.5-5 mm long.

Ajo and Diablo Mountains; forming scattered, small t@dapatches, often on slopes, and
covering an extensive area in Bull Pasture in the Ajoimos.

Widespread in Arizona, mostly above and at the upper margithe afeserts. Also Texas,
Baja California Sur, and Sonora to Tamaulipas and soeritral Mexico.

OP: Ajo Mt Drive 6.7 mi by road N [NE] of Visitor Center [Bblo Mts], 5 Nov 1977Bowers 924
(ORPI). Bull Pasture: 9 Apr 200%elger 05-179 Shallow sediments in bedrock pockets, 18 Mar 2005,
Rutman 20050318-1@RPI).

Hilaria rigida (Thurber) Bentham ex Scribner
[Pleuraphis rigidaThurber]
Big galleta;tobosa. Figure 43.

Large tufted or bushy perennials forming dense clumpsn @.5-1.2 m tall, the bases tough
and knotty with short, almost woody rhizomes; roots touggh \&iry. Culms rigid and stout, with
felt-like white hairs, these readily rubbing off. Leaf sheaglabrous; blades spreading, (4) 7-23 cm
long, the length apparently depending upon soil moisture, theeshmades commonly firm and
sharp-tipped. Growth and flowering response especiallyngluhe warmer months, but some
flowering may occur at least from February to November; pldy@coming dormant or with
considerable dieback during extended drought. Inflorescencsslgdlowered, (4.5) 5-13 cm long,
the zigzag main axis remaining long after the spikelet ersistall, sometimes forming a large,
swollen gall structure 5—6 x 2—3 cm in place of an infloreseerspikelet clusters overlapping, each
with a dense basal tuft of white hair. Spikelets (excludingsa¥d—10 mm long, fringed on their
blunt tips. Glumes not obviously fused below, slender, [Eate to narrowly oblong. Glumes,
lemmas, and paleas more or less equal in length. Nuamgesize of awns varying with position of
spikelets and from one cluster to the next; glumes and lemaudswith (3 or 4) 5-7 veins, all, some,
or none extending into awns 0.7—7 mm long. Lemma marginselgendiate with silky hairs.
Stigmas lavender to bluish purple. Spikelets often tinged mnButple-brown during cool, dry
seasons; usually drying straw-colored with prominent veins.

Common and widespread in Organ Pipe and increasingly abundatwane in Cabeza
Prieta and the Tinajas Altas Region. Mostly on validgins, sand flats, and dunes, although
sometimes locally common on rocky slopes. Big galleta, bushly (Muhlenbergia ported, and
bamboo muhly NI. porteri) are the only shrubby grasses in the region. Big galletagalvith
creosotebushL@rrea), is one of the most persistent and drought resigtargnnials in the region.
However, Rutman observed that the severe drought of the 2008edcaxtensive dieback &f.
rigida in the flora area, and a significant percentage of plaid. Rhizomes can survive and
resprout after a low-temperature fire. This grassbleas in the western margin of the flora area for
more than 10,000 years.

Western Arizona, southwestern Utah, southern Nevaddyesamtern California, northwestern
Sonora, and northeastern Baja California.

OP: Bates WellNichol 26 Apr 1939 2 mi NW of Visitor Center, 8 Mar 198¥an Devender 87-8E
of Armenta,Wirt 8 Aug 198§ ORPI). Quitobaquito, 14 Sep 19%&lger 88-466

CP: Charlie Bell Pass, 3 Apr 199®%/hipple 3931(CAB). San Cristobal Wash, 20 Mar 19%&rlan
24 (CAB). Pinta Sands, 11 Apr 19%3Iger 93-405
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TA: Coyote Water, 25 Oct 200B¢lger 04-46 Tinajas Altas, above the tinajas, 19 Mar 1998ger
(observation). Surveyors Canyon, 29 Mar 2(€lger 10-201 tButler Mts, 3820 to 10,400 ybp (3 samples,

Van Devender et al. 1990: 342).
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Figure 43. Hilaria rigida. (A) Plant and inflorescence, and spikelets: bisexuletkgh lower left, staminate
spikelets lower right, and spikelet cluster upper right;,di8)es SW of Las Playas, Gran Desierto Biosphere
Reserve, Sonora, 28 Mar 2013; (C) panicles, Why, Pima3l Mar 2013; (D) N of Pozo Nuevo, Organ Pipe,

16 Aug 2012.
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Hopia obtusa(Kunth) Zuloaga & Morrone
[Panicum obtusurKunth]
Vine mesquitezacate de guiaFigure 44.

<+

Figure 44.Hopia obtusa (A) Plant and spikelet, with fertile lemma and paipeead open. Bull Pasture: (B &
C) 25 Sep 2013; (D) 24 Sep 2006; (E) stolons and young shootepZH £3.
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Perennials to about 50 cm tall, with hard, knotty basedcmgyl slender stolons sometimes to
1 m or more in length with swollen and conspicuouslyyh@éiillous) nodes. Culms tough, slender,
mostly erect and with swollen nodes. Inflorescencedenfdsr panicles with appressed unilateral
branches. Spikelets panicoid, usually crowded, paired, 2.8—bngnfirm, blunt-tipped, bead-like,
and brown when mature; with a staminate lower floretabgexual upper floret. Glumes about ¥
as long as the spikelet. Lower floret staminate witenanha similar to the upper glume and a well-
developed palea. Fertile lemma firm, smooth and shiny withlled margins tightly clasping the
palea and enclosed grain. Stigmas maroon; anthers bluiste.puR#productive during warmer
months.

Ajo Mountains at least at Bull Pasture and one reabtte north end of the Monument.

Generally above the desert in Arizona and Sonora. Southeasid midwestern USA to
central Mexico.

OP: Bull Pasture, moist soil near streambed, 9 Aug 1B@%ers 1796 Armenta Ranch, ditch along
road,Rutman 4 Oct 19960RPI). Ajo Mountains, 3100 ft, common, growing wRhppophorum vaginaturat
junction of Bull Pasture Trail and seasonally wetastien Bull Pasture, 24 Sep 2008)tman 20060924-3

Hordeum — Barley,cebadilla

Winter-spring ephemerals (those in the flora area). redlcences terminal, unbranched,
breaking apart at maturity and often called a “spicateme.” Spikelets in triplets per node,
relatively large, bearing long, scabrous awns, with ondralersessile spikelet and two, lateral
pedicelled spikelets; spikelets, with 1 floret, glumesrovaed into firm bristles or awns. Central
spikelet fertile (bisexual), the rachilla extended into atleribehind the palea, the glumes side by
side, bristle-like or somewhat flat in the basal part anfitant of and often partially obscuring the
fertile spikelet, the lemmas ovate, sharp-pointed, asengiglly awnless or awned with a long, stout
bristle. Lateral spikelets usually short-stalked, statair@ sterile (or fertile in most cultivated
barleys), usually smaller than the central spikeletnafepresented only by 3 awns or bristles. The
triplet clusters alternate in cavities of the rachis ilorgjitudinal rows in wild and weedy species
(often in 4 or 6 rows in cultivated barleys). In wadd weedy barleys the triplet clusters fall as a unit
with the stalk-like rachis joint; in cultivated barley® rachis is continuous and non-shattering.

1. Auricles present (ear-like or tongue-like flaps on eadé of summit of leaf sheath); spikes 10+
mm wide (excluding awns); glumes of central spikelet lafigte on both margins; larger awns more
142 I 0 01 8 (0] T R Hordeum murinum

1. Auricles absent; spikes 4-8 mm wide (excluding awns); glmwiesiliate; awns 7-12 mm long
...................................................................................................................... Hordeum pusillum

*Hordeum murinum Linnaeus subsmlaucum (Steudel) Tzvelev
[H. leporinumLink subspglaucum(Steudel) T.A. Booth & A.J. Richard$d. stebbinsiiCovas]
Wild barley;cebadillasilvestre. Figure 45.

Plants variable, to 60 cm tall. Leaf auricles to 8 rangl Inflorescences linear-oblong, 5.5—
9.5 cm long (including awns), sometimes maturing partially seddy the uppermost leaf sheaths.
Lateral spikelets with one of the glumes bearing long, sprgadlia on the margins, the other glume
scabrous. Both glumes of the central spikelet are cimaggined, slightly flattened at their bases,
and extend into a bristle. Stamens included withinltrets, persistent and not exserted (enclosed or
hidden by the lemmas and paleas); anthers of the centkalet.5 mm or less in length and purple-
spotted, those of lateral spikelets often 1+ mm long.
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Well established along major washes in the eastern pdinedCabeza Prieta and scattered
populations in Organ Pipe along roadsides, washes, and carggiending into southeastern Organ
Pipe from adjacent Sonora, where it is a common weed in losturabitats. It can form extensive
stands in favorable habitats. It was at Quitobaquitt®80 but has not been found there since.

Native to the Mediterranean and Middle East, now widespagatl weedy in temperate
regions of the world including western North America.

The mature inflorescences “may cause mechanical injingn ripe, to nose and mouth
membranes of grazing animals. The sharp-pointedgaohd rachilla joints and stiff awns of the

mature spikelets are capable of penetrating both skirflesiu’ (Gould 1951: 105-106). Dogs are
also susceptible to this form of injury.

OP: QuitobaquitoNichol 28 Apr 1939 Growler Canyon, 30 Mar 197Bpwers 1606 Gachado Line
Camp, 11 Nov 198Felger 87-327 Alamo Canyon, corrals at abandoned ranch, 29 Mar Fadger 03-398

CP: San Cristobal Wash, 20 Mar 19%2arlan 33 (CAB). Daniels Arroyo at Charlie Bell Road, 25
Feb 1993Felger 93-72

Figure 45. Hordeum murinum (A) Plant, spikelet triplet, and floret with long brist{8) spikelet,
Tucson, 2 Apr 2008
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ttHordeum pusillum Nuttall
Little barley

The plants including the inflorescences are generallyllamgoan those oH. murinum
without leaf auricles, and the inflorescences more slesmticompact.

It was in the Ajo and Puerto Blanco Mountains at Iéash 8000 to 20,500 years ago. The
nearest known, present-day population occurs at higher elevatiadghe Sand Tank Mountains. It
should be sought at higher elevation in the Ajo Mountains.

Widespread in Arizona, but not in the lowland desert of thehsvestern part of the state,
and one record in north-central Sonora. Canada therorMexico.

OP: ftMontezuma’s Head, florets, 20,490 ybp. tPuerto Blamisp 7970 ybp (Van Devender et al.
1990: 339).

Leptochloa— Sprangletop

As previously constituted, this familiar genus has been showa polyphyletic (Peterson et
al. 2012), and those in the flora area distributed among geeera, witf richloris crinita
transferred td.eptochloa

Leptochloa dubiaseeDisakisperma dubia
Leptochloafuscasubspuninervig seeDiplachne fuscasubspuninervia
Leptochloa paniceaubspbrachiata,seeDinebra paniceasubspbrachiata
Leptochloa viscidaseeDinebra viscida

Leptochloa crinita (Lagasca) P.M. Peterson & N. Snow
[Chloris crinita Lagasca.Trichloris crinita (Lagasca) ParodiT. mendocingPhilippe) Kurtz]
Feather fingergrasgacate escobakigure 46.

Robust tufted perennials; tallest ones along the southern wr@egan Pipe often reach 1—
1.2+ m tall, some growing through desert shrubs, elsewhedegan Pipe generally less than 0.5 m
tall, sometimes flowering in first season or year. Grmgwvand reproductive primarily during the
warmer months. Plants sometimes producing rhizomesmsCupright and firm. Inflorescences
panicles of mostly 6—-20 erect, bristly white spicate bran®h&§ cm long clustered at the top of the
culm. Spikelets crowded, with 1 fertile and 1 sterile figoecasionally 2 in other regions), each with
3-veined lemmas, the veins extending into 3 slender awns a&fter? cm long; sterile floret
cylindrical, similar to the fertile floret but much srel

Localized on alkaline soils among low hills in the southmargin of Organ Pipe west and
east of Lukeville and locally in the Ajo and Puerto BlahMmuntains.

Arizona to western Texas, south to Durango, Coahuilapi® and Baja California Sur and
in South America.

OP: W side of Alamo Canyon, 13 Sep 1943podding 307-41 Boulder Canyon, 3 May 1978,
Bowers 129QORPI). 0.5 km W of Lukeville [Dowling Ranch area], 10M\I®87,Felger 87-28(ca. 90 cm
tall]. 4.5 km E of Lukeville, 15—20 m N of border fenceslvestablished colony, but much more common on
the Sonoran side of the fence, 11 Nov 1983ger 87-330 Puerto Blanco Drive, 9.3 mi W of Hwy 85, 14 Sep
1988, Felger 88-400 Puerto Blanco Mts, small tributary to Cherioni Wasgar Red Tanks trailhead, 21 Sep
2013,Rutman 20130921-8
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Figure 46. Leptochloa crinita (A) Plant, panicle, and spikelet with glumes separ@dtech Hitchcock 1951);
(B) panicle, near Red Tanks parking area, North Puerto Blarige, Puerto Blanco Mts, 20 Sep 2013.
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Melica frutescensScribner
Bushy melic, woody melic

Coarse, tufted perennials to 90 cm tall (to more thantalinelsewhere), with brittle stems
and purple dye at culm bases and sometimes in leaf shedthgues. Leaf sheaths closed nearly to
the top; ligules thin and membranous; leaf blades 10-17.5 cm lafigrescences panicles 6-12 cm
long, robust and slender, with slender, appressed branchesresmidappressed spikelets. Spikelets
silvery-papery, 9-18 mm long, awnless, breaking apart below the glantereadily falling entire,
with 3-5 bisexual florets and terminal vestigial florets (mehts) 2—6 mm long resembling the
bisexual florets in shape; glumes 7-15 mm long, lower lem@@aad0 mm long. Grain shiny, free
from the lemma and palea, and longitudinally furrowedprBductive at least March to early May.

Ajo Mountains, mostly at higher elevations, and sometideexending into larger canyons.
This isolated population is poorly known.

In Arizona otherwise known from the Tonto National ForestthecEstrella and Superstition
Mountains in Maricopa County. Widespread, especiallnam-desert areas, of California, Baja
California, and northern Baja California Sur.

OP: Alamo Canyon, 13 Sep 194Goodding 302-41 Arch Canyon, 2600-3200 ft, 3 May 1978,
Bowers 1300

Muhlenbergia — Muhly grass

Annuals/ephemerals and perennials of diverse growth formsiaesl Ligules membranous
and not ciliate. Inflorescences of highly diverse pasicl8pikelets small, with 1 floret, breaking off
above the glumes. Lemmas firm, slender, 3-veined, l-awneavoless. Grain usually slender,
fusiform, not readily falling from the floret; pericarposkly covering the seed. Key characters
include membranous ligules, spikelets with 1 floret, 2+wv@ined lemmas.

This is the most taxonomically diverse genus of grass ifilahe region and includes nine
species. Muhlenbergia microspermis the only member of the genus ranging across the entiee flo
area, including the more arid regionsuhlenbergiaporteri occurs in some lowland desert areas,
while the remaining muhly grasses are essentially non{dgseries and in the flora area are known
only from the Ajo and Diablo Mountains.

Muhlenbergiais one of the most taxonomically diverse genera in southwedderth
America. This genus includes more than 160 species,ymodtie Western Hemisphere.

1. Delicate ephemerals; root systems often weakly deedl(excepM. tenuifolig).

2. SPIKEIELS @WNIESS ... Muhlenbergia fragilis
2. Spikelets awned.

3. Plants not forming cleistogenes; glumes acute to aeten........ Muhlenbergia tenuifolia
3. Lower leaf axils bearing cleistogenes, these narroarical, awnless and without glumes,
4-10 (12) mm long; glumes of awned florets obtuse to somewis. ac

4. Panicles conspicuously contracted (branches close togeflaenes 1-2 mm long, the
body of the lemma 4-6.2+ mm long .. .. ..Muhlenbergia appressa
4. Panicles loose, open and feathery; glumes 0 5 1 3 mmﬂmigody of the lemma 1.8—
2.5 (3) MM IONG .o s Muhlenbergia microsperma
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1. Perennials; root systems well developed from a haadi\kbase.

5. Plants resembling a miniature bamboo, often more thatel, the culms woody below,
branched above ... e Muhlenbergia dumosa
5. Plants not bamboo-like, generally not more than 1 mdalins not woody and not branched
above (excep¥l. porteri).

6. Plants bushy, not tufted, the stems slender, and pipfurseching above; panicles often as
wide as long, and open with spreading branchlets .......................] Muhlenbergia porteri

6. Plants tufted, not bushy, not profusely branched above]gatoager than wide,
contracted or at least the branches ascending, appressetl egident.

7. Spikelets in pairs, one usually staminate or sterildl@ndther bisexual; lower glume
with (1) 2 or 3 awns 0.5-4+ mmIong ........cevevviieccecieeeneennnn. Muhlenbergia phleoides
7. Spikelets alike and not in pairs; glumes unawnedaasionally with 1 awn to 0.5 mm.

8. Plants delicate, 25-55 cm tall (or long), the culms slepdaicles 8—12 (20?) cm

JONG. e Muhlenbergia tenuifolia
8. Plants robust, mostly 50—100 cm tall, the culm not espesielhger; panicles (9) 20—
40 cm long.

9. Panicles more than 3 cm wide (often contracted whengypapikelets awned, the

lemmas awns to 15+ mmlong ..........eevviiiiicmececcennene. Muhlenbergia emersleyi
9. Panicles less than 1 cm wide; spikelets awnless atsoes with a thick awn to
1.2MMIONG coiiiiiiieee e Muhlenbergia rigens

Muhlenbergia appressaC.O. Goodding
Devil's Canyon muhly. Figure 47.

Small, delicate ephemerals, apparently non-seasonal althouglly dmsimented during the
cooler seasons, sometimes reaching 40 cm tall but usually maiters Cleistogenes form in the
lower leaf nodes. Panicles markedly contracted. Spikeletsrr-dong (not including the awn);
glumes 1-2 mm long, the lemma slender, terete, with an awn 10m3my. Reproductive with
spring and summer-fall rains.

Ajo Mountains, recorded along Alamo Canyon and common in simchpsites, especially
in upper elevations.

Central and southern Arizona, generally above the desert. sélgbern California and both
states of Baja California; not known but predicted forhmm Sonora.

The plants oMuhlenbergiaappressagenerally resemble those Bf. microsperman habit
and their similar-looking cleistogenes. Although they ararbtedistinct, they are apparently closely
related and are the only members of the genus in the flaanarmally to have cleistogenes (Clayton
& Renvoize 1986; Peterson & Annable 1991).

OP: Alamo CanyonNichol 4 May 1939 Sail in bed of canyon, 17 Dec 194Gpodding 472-45
Middle fork Alamo Canyon near crestline of Ajo Mts, Ii#ar 2003,Rutman 2003-339
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Figure 47. Muhlenbergia appressaDevil's Canyon, Pinal Co., 28 Mar 1928arrison & Kearney 1493
(holotype, US).
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Muhlenbergia dumosaScribner ex Vasey
Bamboo muhlycarricillo, otatillo. Figure 48.

Perennials, the larger plants often 1-1.5 (2+) m tall wehdsgr, bamboo-like culms, woody
at the base, the much-branched above, and with short, theckmés, often forming clonal colonies.
Upper branches filmy with numerous slender leaves. Ramténder and densely flowered, usually
held above the leaves, about 3 cm or less in length, the etgil2eb—3 mm long with awns to 8 mm
long but mostly much shorter, or some spikelets awnlesproductive late February to early April.

Ajo and Diablo Mountains, locally common in canyons, &t blases, and on north-facing
slopes and ledges to the crestline, often in shadedsplace

Widespread in southern Arizona, mostly at elevations neaupber limits of the desert.
Also Baja California Sur, Sonora to Jalisco, and thin@ahuan Desert Region.

The fruits are often infected with a smut fungustilago muhlenbergiaélenning (identified
by Robert L. Gilbertson, 2001). The only other smut repdidethis grass i4J. sonorianaZundel,
on plants from near Bavispe, Sonora (Fischer 1983%tilago muhlenbergiags also known in
southern Arizona fronMuhlenbergia paucifloraM. porteri, andM. texana(Rhodes & Gilbertson
1972).

OP: Alamo Canyon, 2500 ft\ichol 14 Mar 1939 Arch Canyon: 17 Sep 198Rgeder 8909%fruits
with smut); 3300 ft;Tinkham 19 Apr 194%fruits with smut). Bull Pasture TralBezy 25 Oct 196#ruits with
smut). W slope of Montezuma’s Head, above Pitahaya Cadgodan 1976yan Devender 76-8ruits with
smut). Diablo Mts, 807 m, shaded base of N-facing céifgé clone/plant at shaded base of N-facing cliff, 22
Sep 2013Rutman 20130922-18

Figure 48. Muhlenbergia dumosa(A) Arch Canyon, Ajo Mts, 31 Mar 2008; (B) trail to Bul
Pasture, 24 Sep 2006.
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Muhlenbergia emersleyiVasey
[M. gooddingiiSoderstrom]
Bullgrass, bull muhlyzacate de toroFigure 49.
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Figure 49. Muhlenbergia emersleyi(A) Plant and a panicle; (B &C) portion of panicleaBoon Mts, East
Cochise Stronghold, 13 Oct 2013; (D) saddle between ArBodder canyons, Ajo Mts, 21 Sep 2008.
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Robust tufted perennials, often 0.5-1 m tall. Leaf sheaths essgm and conspicuously
keeled (in cross section) near the base. Panicles dmdjdeathery, 20—40 cm long, the branches
ascending and densely flowered. Spikelets 2—3 mm long notlinglthe awn; glumes about as long
as, or slightly exceeding, the florets; lemma midrib edileg in an awn to 1.5+ cm long and mostly
deciduous, or sometimes awnless.

Ajo Mountains, common at upper elevationMuhlenbergia emersleyas a 22,000-year
history in the Ajo Mountains.

Widespread in Arizona above the desert. Also Nevada tosTexd well represented in non-
desert regions of northern Mexico and southward to Duramg@axaca.

OP: Ajo Mountains, 1 Nov 1938Goodding M-373 Bench Canyon, 3600 fHenry 6 Nov 1977
(ORPI). Bull Pasture Trail, 3000 ft, wiNMauquelinia californicaandQuercus ajoensj20 Oct 1978Bowers
1547 Side canyon immediately below the arch in Arch Canganyon bottom, with lowermostauquelinia
Rhamnus betulifoliaand Juniperus 2 Dec 1990Felger 90-535 tMontezuma’s Head, floret, 21,840 ybp
(identified by Charlotte Reeder).

Muhlenbergia fragilis Swallen
Delicate muhly Figure 50.

Small, delicate summer-fall ephemerals, often 10-25 dm lt&dules hyaline, ragged with a
relatively large tooth (*auricles” or lateral extensipos each side. Leaf blades 2—6 cm long with
white, cartilaginous margins and midrib. Panicles o&eh8 cm long, 3-10 cm wide, with numerous
very slender, diffuse and spreading to partially reflexeadires, freely branching at lower nodes;
panicles fragile, often breaking away at maturity. P¢sli2&—8 mm long, straight and very slender.
Spikelets slender, 1-1.2 mm long, glabrous, and awnless.

Locally common at middle to higher elevations in the Ajo Mains; on thin soils in open
areas.

Arizona mostly in the central and southeastern part of dfade above the desert.
Southeastern California to western Texas and southw&dxtaca and both states of Baja California.

OP: Ajo Mt crestline,Rutman 8 Oct 199@0RPI). NE slope above trail to Bull Pasture, 975 m, 22
Oct 2006 Rutman 20061022-2

Muhlenbergia microsperma (de Candolle) Kunth
Little-seed muhlyjiendrilla. Figure 51.

Non-seasonal ephemerals, mostly encountered during weiotielgy seasons but also
germinating and growing with summer-fall rains, (7) 10-40 aln $oft and delicate, often growing
through other plants or decumbent-spreading in shade@spla&koots often weakly developed.
Panicles terminal, longer than wide, filmy, open andégoBowered. Upper (larger) glumes 0.5-1.3
mm long; lemmas, tapering to a slender awn 14-28 mm long. Ueaktlaxils bearing single or
clustered cleistogamous spikelets (cleistogenes), thesmuhaconical, awnless and without glumes,
4-10 (12) mm long, resembling a miniature cornucopia. KSempressa

Widespread across the flora area at all elevationsnramany habitats but not on dunes. Most
abundant in better watered, protected microhabitatecedly among rocks, under trees, along
arroyos, canyons, north- and east-facing slopes, sasddlad playas. It has been widespread across
the flora area for at least 22,000 years.
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Common across the Sonoran Desert. Southwestern USA terflalat and South America.

OP: Quitobaquito,Nichol 10 Mar 1939 Cipriano Well, Nichol 27 Apr 1939. Bates Well, 5 Mar
1940,Benson 9913 Walls Well,McDougall 26 Mar 1941 Alamo Canyon, 10 Dec 194600dding 480-45
Aguajita, 13 Sep 1986elger 86-281 1.5 mi W of State Route 85 and 0.15 mi S of Armenta R&wetd, 30
Sep 2006Rutman 20060930-5FAlamo Canyon, cleistogenes and florets, 9570 & 14,500 yhfontezuma’s
Head, florets, some with awns, 13,500 to 21,840 ybp (4 sampté&d)erto Blanco Mts, 2340 to 9720 ybp (3
samples, Van Devender et al. 1990: 339).

CP: Charlie Bell Pass, 3 Apr 199®%/hipple 392§ CAB). Jose Juan Represo, 2 Jun 1%@®ger 92-
569

TA: Tinajas Altas, 19 Mar 199&elger (observation). Coyote Water, 25 Oct 2084|ger 04-51
tButler Mts, 750 ybp (Van Devender et al. 1990: 342). tTinajesMts, 8700 to 15,680 ybp (3 samples,
Van Devender et al. 1990: 341).
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Figure 50. Muhlenbergia fragilis Bull Pasture, 21 Sep 2008.



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae =~ Q7

gy
P

gk oy

él[IIIII'z’kllHlll'&lI|||H]b‘é‘||ll|["}i

|
=
]
=

|||||'g‘é||lllllv‘l:l|lllll':‘

Figure 51. Muhlenbergia microspermaChuckwalla Hills, Organ Pipe, 6 Oct 2013.

Muhlenbergia phleoides(Kunth) Columbus

[LycurusphleoidesKunth. L. setosugNuttall) C. ReederLycurusalopecuroidessrisebach.
Muhlenbergia alopecuroidg$risebach) P.M. Peterson & Columbus]
Wolftail, Texas timothy. Figure 52.

Densely tufted, coarse perennials 20-60 cm tall; growing gmadective mostly during
warmer months. Leaves mostly basal, grayish greenskamdier; leaf tips ending in a bristle or
fragile awn-like projection. Panicles spike-like and slend®stly 3—10 cm long. Spikelets in pairs,
one usually staminate or sterile and the other bisexual, tre fpling together with the pedicels;
spikelets bristly with glume and lemma awns 0.5-4 (5) mm lo@wmes 1-2 mm long, the lower

glume with (1) 2 (3) awns, the upper glume with 1 awn.miras 3—4 mm long, with a short,
scabrous awn.
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Ajo Mountains from middle to upper elevations; documentechfBull Pasture and scattered
sites along the trail to Mt. Ajo.

Across most of Arizona except the lowland deserts ofdhesduthwestern part of the state.
Utah and Colorado to Oklahoma, Texas, Mexico, and Guateamndldisjunct in South America.

Muhlenbergia phleoidefycurus phleoide&unth, described in 1815) amd. alopecuroides
(Lycurus alopecuroidesGrisebach, described in 1874) are distinguished on seemmgigr
vegetative features, which appear to be influenced by environnocamditions. Their geographic
and ecologic ranges broadly overlap and the two taxa appearctmspecific.

OP: Bull Pasture, Ajo MountaindVirt 29 Oct 1989ORPI). Bull Pasture are&8185 ft,Dry, east-
facing slope with shallow soilsssociated speciearistida ternipes, Bouteloua curtipendula, Cottea
gracilis, Disakisperma dubium Heteropogon contortus, Hilaria belangew, Tridens muticusetc.,

25 Sep 2013Rutman 20130925-8

Figure 52. Muhlenbergia phleoides(A) Plant and spikelet with glumes and floret separdi&ddetail of
panicle, Fillmore Canyon, Organ Mts, NM, 21 Sep 2008, pbgptBatrick Alexander; (C) panicles, Bull
Pasture, 25 Sep 2013.
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ttMuhlenbergia polycaulis Scribner
Cliff muhly

Tufted perennials with short rhizomes. It was in the Mmuntains more than 29,000 years
ago. The nearest known present-day population is in thegBalari Mountains.

Southern Arizona in non-desert areas to Texas and canttalestern Mexico. This species
is often mistaken foMuhlenbergiaenuifolia (M. monticolg or M. pauciflora(Gould 1951: 211).

OP: tAlamo Canyon, florets, 29,110 ybp (identification vedfby Charlotte Reeder).

Muhlenbergia porteri Scribner ex Beal
Bush muhly;zacate aparejoku:kpadag. Figure 53.

Bushy perennials often 30—80 cm tall, from a hard, knotty, seody base. Culms slender,
brittle, profusely branched throughout, and often interweavingaf blades 1.9-6 (8) cm long and
readily drought deciduous. Panicles often 6—-10 cm long and aboidgsopen and rather sparsely
flowered; the panicles become purplish with the advent ofweather. Mature panicles often break
off as a unit and scatter in the wind like miniature tumvekds. Pedicels slender, 2-9 (17) mm long.
Body of lemma 3.2-3.9 mm long, with an awn (2.5) 4-9 mm long. Flowerarious seasons
including spring and summer.

Widespread on mountain slopes to bajadas and valleysfle@sh banks, and floodplains
across much of Organ Pipe and the east side of Caheta. Pr

Widespread in the Sonoran Desert except the most arid segl®outheastern California to
Colorado and Texas, Baja California, and Sonora to Hieudhuan Desert Region in San Luis Potosi
and Zacatecas.

Bush muhly, a preferred forage of livestock, was extirpated laoge areas of Organ Pipe by
cattle grazing. After the cattle were removed in tite 1970s the density and cover of this grass
increased substantially along the southern border of the MamufwWarren & Anderson 1987). By
the mid-1980s it was common on the Arizona side of the bordemgeasfrom 10 km east of
Aguajita Spring), sometimes within a few meters of theleofence, but rare on the Sonora side of
the fence due to livestock grazing. Desert tortoisesngiark under bush muhly plants and graze on
the overhead canopy.

OP: Alamo CanyonMulroy 6 Oct 1969 5 mi W of Visitor Center along Puerto Blanco Dri¢® Oct
1977,Bowers 8830RPI). Puerto Blanco Drive 1 mi W of Ariz Hwy 85, 28 1986,Felger 86-227(ORPI).
W of Hwy 85 at N boundary of Monument, 23 May 19B&lger (observation).

CP: Childs Mountain, 25 Feb 199Belger 93-45 Scarface Mt, steep, coarse limestone slope, 1650
ft, Autenreith 20 Mar 1992ASC). Felger (observations): Sheep Peak, N side, mid-elevatiopsd&, 31 Jan
1992; 1.5 mi N of Lower Well, washes in valley plain, 25 Feb 1993.

Muhlenbergia rigens (Bentham) Hitchcock
Deer grasszacate del venaddrigure 54.

Large, robust, tufted perennials to about 1 m tall. Paniclertopping the leaves, long,
slender, and spike-like, (9) 25-40 cm by usually 0.5 to lesslttan wide, and densely flowered.
Spikelets appressed, obscuring the short, tightly appressedhbsarspikelets 2.5-4 mm long,
awnless or sometimes with a thick awn to 1.2 mm longim@$ almost as long as the florets.
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Figure 53. Muhlenbergia porteri (A) Plant and spikelet with glumes and floret separd&@; C) portions of
panicles, Hwy 85 at N boundary of Organ Pipe, 15 Sep 2013ufd)ner monsoon appearance, Why, Pima
Co., 8 Aug 2013; (E) winter coloration, Hwy 85 near N bound&@rgan Pipe, 6 Oct 2013.
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Figure 54. Muhlenbergia rigens (A) Plant and panicle. Alamo Canyon: (B) portiorpahicle, 17 Oct 2013;
(C) plant, 9 Sep 2013.

Ajo Mountains, recorded from Alamo Canyon along the canydtoimowhere it was locally
common in the scour zone near Alamo Well. Tough roots arblkgplants in subsurface bedrock,
allowing them to survive most scouring floods. Most of pkents were removed by the scouring
500-year flood of 10 September 2012, but some survived.

Widespread in Arizona, mostly above the desert. Southed3adifarnia to Texas, both Baja
California states, and Sonora to Coahuila, Durango,Jalmto.

OP: Alamo Canyon: 2500 ftNichol 14 Mar 1939 Sandy canyon bottom, 18 Dec 1945odding
479-45 Alamo Canyon where N & S forks me&utman 5 Mar 199%0RPI); Canyon bottom near ruins of
ranch house, 29 Mar 2008Bglger (observation); Canyon bottom near Alamo Well, 21 Sep22Butman
observation.



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae 1(0QZ

Muhlenbergia tenuifolia (Kunth) Kunth
[M. monticolaBuckley]
Slender muhly, mesa muhlyigure 55.

Figure 55. Muhlenbergia tenuifolia Trail to Mt Ajo, above Bull Pasture, 16 Sep 2006.
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Delicate tufted perennials, reported to be short-lieegherhaps annuals, 25-55 cm tall. Leaf
blades slender and mostly to about 10 cm long. Growing and tepredwith summer-fall rains.
Panicles 8-12 (to 20?) cm long, mostly 0.5-1 (2) cm wide not imguthie awns, and densely
flowered to somewhat open, and with short branches. $tsk2l5-4 mm long (excluding the awn),
the lemmas conspicuously hairy towards the base withuawsrawn to about 2.5 cm long.

Ajo Mountains, recorded from 2500 ft and common in grassgsaabove 3600 ft.

Eastern and northern Arizona generally above the deserthwaod to southwestern
Colorado, eastward to Texas, and Mexico to northerrhSaunerica.

OP: Arch Canyon, a few clumps in partial shade of ovegirancliff, 800 m, 17 Sep 199Reeder
8910(ARIZ, ASU). Saddle between Arch and Boulder cany@690ct 2003Rutman 20031026-2RPI)

Panicum— Panic grass

Annuals/ephemerals or perennials of diverse habit. Ligutesmbranous-ciliate.
Inflorescences panicles usually open with spikelets on pedicels. Spikelets panicoid; awnless,
with 2 florets, the lower one reduced to a sterile lemmstaminate, the upper one bisexual. Lower
glume short, or at least shorter than the upper glume; ugpere and sterile lemma similar in
texture. Lemma of fertile floret firm, smooth (papillogeP. alatun) and shiny, with inrolled
margins tightly clasping the palea and enclosed grai® sptkelet may appear to have a single floret
until you open it to see the characteristic sterile leammaddition to the glumes and hard, shiny
fertile lemma characteristic of panicoid grasses.

1. Summer ephemerals, usually less than 0.5 m tall, the atien weakly developed.

2. Upper (fertile) floret short-stipitate (stalked), theike lemma with two fleshy expansions (like
little @ars) @t itS DASE ... ..o Panicum alatum
2. Upper (fertile) floret not stipitate, the fertile lemmithout fleshy expansions
................................................................................................................. Panicum hirticaule

1. Perennials with well-developed roots.

3. Plants usually 1-2+ m tall; panicles open with conspisuspreading branches drooping with
weight of the grain; spikelets 2.5-3 mm long.........cccococoooviiiiiiinn. Panicum antidotale

3. Plants less than 1 m tall; panicles contracted, treches appressed or the inflorescence open
and the branches spreading but not drooping; spikelets 2.8—4 mm long

4. Plants tufted, without stolons; inflorescences open rgiyenore than 3 cm wide, the

branches spreading; glumes unequal ...........coocooiiiiii Panicum hallii
4. Plants with long stolons; inflorescences slender angamtad, less than 1.3 cm wide, the
branches closely appressed; glumes subequal .....eeeeeeerernnen...S€EHOpPIA Obtusa

Panicum alatum Zuloaga & Morrone varalatum
Winged panic grass

Hot-weather annuals, highly variable in size. Spikelets22mm long; upper (fertile)
florets short-stalked (stipitate), strongly papillose ba entire surface and with 2 ear-like fleshy
expansions at the base of the lemmas (elaiosomes); |@nerr dterile.
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Found in the large playas in Cabeza Prieta in clayish, sdilsre large populations grow
during years of favorable hot-weather rains. Also in ne&dmyora and elsewhere in western Sonora
in similar habitats with temporary standing water alagish soils, especially inland playas where it
is often locally abundant.

Variety alatumoccurs in southwestern USA (southeastern California antiexourizona)
and northern Mexico to Michoacan. It has also beandalong arroyos and canyon bottoms and is
widespread across a wide variety of habitats in Bajgof@rda Sur. Panicum alatunranges from
southwestern USA to South America; Zuloaga and Morr@988) recognized three varieties Rf
alatum

Panicum alatumresemblesP. hirticaule except for features of the spikelets: the upper
(fertile) floret short-stipitate (stalked) and most oe#ibly the fertile lemma has a pair of elaiosomes
at its base. Elaiosomes are oil-rich structures addptednt dispersal. The two species occupy
distinct habitats and have not been found intermixed in kb farea or in western Sonora.
Elsewhere they are sometimes sympatric and do not show obvibererttes in geographic
distribution. While the distinctions between alatumandP. hirticaule and their varieties are easy
enough to discern with magnification, some authors fPeatlatumas a synonym oP. hirticaule
subsphirticaule (e.g., Freckmann & Lelong 2003).

CP: Pinta PlayaEdwards 9 Oct 1977Las Playas, 28 Nov 200&Ee¢lger 01-555.

*Panicum antidotale Retzius
Giant panic grass, blue panic grgssnizo azul Figure 56.

Robust perennials mostly 1-2+ m tall, with hard knotty bas®srt rhizomes, tough roots,
and woody-based culms. Branching and leafy from near thetba$e upper part of the plant.
Leaves often bluish glaucous. The above-ground part of thé miay die back to the rhizomes
during the winter. Panicles mostly terminal, openhvabnspicuous, spreading branches drooping
with weight of the grain; spikelets 2.5-3 mm long, the lowerflstaminate. Reproductive during
warm weather.

Common in drainages along the international border eadtukéville, spreading from
adjacent agricultural areas in Sonora. It was rativerin Organ Pipe in 1987, but by the late 1990s it
had become common northward at least 1 km from the borderlynbgitoms and swales of sandy
loams. Giant panic grass also was established in dmdgches at Why at least from the 1980s to
1992, but it was no longer present in 2012.

Native to India, grown as a forage grass and adventiveuthwestern USA and tropics
worldwide.

OP: 2 mi E of Lukeville, 15-20 m N of border fence, about oreed@lants witlCynodon Setaria
macrostachyaandSalsola 11 Nov 1987 Felger 87-329 E of Lukeville, 1.6 mi E of Border Monument 166,
Rutman 29 Aug 200(DRPI). Near the U.S./Mexico boundary, NW of Gachau® ¢amp, fine sandy loam, in
a shallow depression where water settles, @ghchrus ciliarisRutman 8 Aug 2005
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Figure 56. Panicum antidotale Plant, panicle, fertile floret (below), and spikebdidve)
spread open showing the smaller lower glume, upper gltg), and sterile lemma.

Panicum bulbosupseeZuloagaea bulbosa

Panicum hallii Vasey varhallii
[P. lepidulumHitchcock & Chase]
Hall's witchgrass

Tufted perennials, sparsely hairy, the basal leaves ottdn like slender wood shavings.
Plants glaucous bluish-green. Spikelets often 3—-4.2 mm lomger Iglumes %2—%2 as long as the
spikelets; lower floret sterile. Growing and reproductivardy warm weather.

Documented in the flora area by a single specimen fromAjth&lountains in 1938. This or
a similar panic grass grew in the Puerto Blanco Monstaibout 1000 years ago and in the Ajo
Mountains 20,500 years ago. The nearest records are feora & Humo, WSW of Sasabe, Sonora
(Van Devender 2005-8%4and Table Top Mountain in Pinal Counie(ger 02-58.
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Eastern and southern Arizona, mostly at elevations attevdesert. Southwestern USA to
central Mexico. Another variety occurs in Texas andheastern Mexico and has been found in

California, almost certainly as a weed (Riverside ZIbmi W of Blythe, 11 Sep 201Rink 11695
ASC).

OP: Ajo Mts, Goodding 31 Oct 19381P. cf. hallii: TPuerto Blanco Mts, 980 ybp (Van Devender et
al. 1990: 339). tMontezuma’s Head, florets, 20,490 ybp.

Panicum hirticaule J. Presl| subsgirticaule
[P. capillareLinnaeus varhirticaule (J. Presl) Gould]
Mexican panicgrass. Figure 57.
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Figure 57. Panicum hirticaule (A & B) Young flowering plants, Alamo Canyon, 15 Sep 20(C) spikelet

spread apart showing glumes and sterile lemma (beladvieatile floret (above); (D) portion of plant showing
pubescence, Alamo Canyon 12 Sep 2008.
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Summer ephemerals, highly variable in size, (5) 20-60 cm(dathetimes much taller
elsewhere), often with a single main axis; roots oftezakly developed. Plants usually with
prominent, spreading, coarse and usually bulbous-based hpesiadly on stems, leaf sheaths, lower
leaf-blade surfaces, or rarely glabrate or glabrous; fimgebranches and spikelets glabrous.
Panicles erect, the branches mostly straight, or droopitigweight of the grain on large, robust
plants with especially large panicles. Spikelets 2—4 mm ldogver glumes 1.5-2 mm long, ¥2—% as
long as the spikelets; glumes and lemmas with conspicuous udmagit (parallel) green veins.
Lower floret sterile. Fertile lemmas smooth and shihg—2 x 0.7-1 mm, shiny cream-white,
becoming dark brown with age.

Often common along major drainageways and also on rocky skepedy plains, and many
other habitats. Widespread and seasonally common nearlygiimauOrgan Pipe and at least the
eastern part of Cabeza Prieta. Documented in the Ajonkdins for 20,500 years, these fossils
clearly are subsghirticaule.

Widespread in the Sonoran Desert; southwestern USA to 8owthica and the West Indies.

OP: Washes N of Customs House, 27 Aug 1%2iayk 10904(ORPI). Alamo Canyon, 18 Dec 1945,
Goodding 475-45 Estes Canyon, 20 Aug 1958 pernaugh 448Aguajita Wash, 14 Sep 1988:zIger 88-428.
Growler WashWirt 2 Aug 199QORPI). E of Armenta RancRutman 30 Sep 2006 Alamo Canyon, florets,
1150 to 9570 ybp (3 samples). tTMontezuma’s Head, florets, 18 20490 ybp.

CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%2&lger 92-657 San Cristobal Wash, 14 Sep
1992,Felger 92-690.

Panicum obtusunseeHopia obtusa.

Pappophorum vaginatumBuckley
[P. apertumMunro ex Scribner.P. subbulbosumrechavaleta. Nd®. vaginatunPhilippi]
Pappus-gras@untiagudo barbdnFigure 58.

Robust, tufted perennials, often about 50-70 cm tall, esdgrgiabrous. Inflorescences of
panicles overtopping the leaves, often whitish, slender argkbjethowered, often 15-18 x (0.8) 1—
1.5 cm. Spikelets with 3 florets, the lower ones bisexual, uflyger ones reduced. Glumes
translucent, 1-veined, awnless or rarely with an awd tom long. Fertile lemmas plump, with
multiple veins and lobes extending into 10 or more stifipsous (not plumose) unequal awns often
5-6.5 (7) mm long, the awns mostly spreading at right anglesrity and longer than the lemma
body.

Locally in Bull Pasture and probably elsewhere in the Mpuntains.

The nearest records are from the vicinity of Why and eadtasad the Vekol Valley in the
Sonoran Desert National Monument, usually in low-lyinge ftextured soils of valley bottoms.
Eastward in southern Arizona to Texas and northern Megisfunct in Argentina.

OP: Ajo Mts, Albee Apr 1937 Bull Pasture, 3100 ft, small patch wifanicum obtusum?4 Sep
2006,Rutman 20060924-2
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Figure 58. Pappophorum vaginatum(A) Plant and panicle; (B & C) Bull Pasture, 25 Sep322QD) Hwy 86
roadside east of Why, Pima Co., 21 Sep 2012.
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Pappostipa specioséTrinius & Ruprecht) Romaschenko
[Achnatherum speciosuffirinius & Ruprecht) BarkworthJarava speciosérrinius & Ruprecht)
Pefailillo. Stipa speciosdrinius & Ruprecht]

Desert needle-grass. Figure 60.

Tufted perennials often 65—75 cm tall with a dense basal chinipaves. Leaf sheaths
reddish brown; ligules densely ciliate with a tuft of Bain each side of the collar (ligules in this
species reported to be variable among different leawese perhaps less hairy or glabrous, e.g.,
Arriaga 2007); leaf blades tough and inrolled, the longer one @e60 cm, and less than 1 mm
wide when dry. Dormant during the cooler months as wellhashotter months; growing and
reproductive March—May and in fall. Inflorescences of pagidlo—26 cm long, contracted, densely
flowered and spike-like; young, emerging panicles and lower darhaure panicles partially
enclosed by a broad leaf sheath. Spikelets readily sgppedbove the glumes, and with 1 floret.
Glumes 13-20 mm long, longer than the lemma body, elongated anddgapeapery, and persistent.
Lemmas firm at maturity with overlapping margins, tighthclesing the palea, and bearing a stout,
persistent terminal awn 3.3—4.5 cm long, with 1 bend (once \date}, the awn column strongly
twisted and bearded (plumose) below the bend with slevidies hairs (3) 5-6 (8) mm long, awn and

body of lemma of different textures and colors, the jamcébrupt.
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Figure 60. Pappostipa speciosaAlamo Canyon: (A) 16 Sep 2006; (C) 17 Oct 2013. (B) Ne&gél of
Kuakatch, Organ Pipe, 24 Mar 2013.
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Canyons and mostly north-facing slopes in the TinajaasAWountains and common at
middle to upper elevations in the Ajo Mountains, especaltiyg the crestline, often growing out of
rock crevices on north- and east-facing slopes.

Southern California to Colorado and Arizona, both Bajiféaia states, and northwestern
Sonora, and disjunct in Chile and Argentina. The typality is in Chile. “Several varieties are
recognized in South America. It is not clear to which o$éhearieties, if any, the North American
plants belong” (Arriaga 2007: 181).

Desert needle-grass has grown in mountains acros®theaflea for at least 11,000 years. Its
maximum distribution seems to have been in the early Hodoc& his grass, like the Joshua tree, is
now widespread in the Mohave Desert and seems to have expanttedandrinto Nevada in the
early Holocene.

OP: Sierra de Alamod\ichol 16 May 1937 Alamo CanyonNichol 4 May 1939 Arch Canyon, 3
May 1978,Bowers 1301 Bull Pasture, 3215 ft, 9 Apr 2006elger 05-183 Trail from The Cones to Mount
Ajo, 4090 ft, 10 Apr 2005Felger (observation). tAlamo Canyon, florets, 8130 to 9570 ybpa(Bptes).
tPuerto Blanco Mts, 7970 ybp (Van Devender et al. 1990: 339).

TA: Tinajas Altas,Van Devender 26 Mar 1983Borrego Canyon, 16 Jun 199%¢lger 92-616
tButler Mts, 3820 & 10,615 ybp (Van Devender et al. 1990: 341-342hajasi Altas Mts, 5860 to 10,950 ybp
(7 samples, Van Devender et al. 1990: 341).

ttPaspalumsp.

A single, well-preserved floret 2.2 mm long, from an Ajouvitain midden 22,000 years old,
was identified by John Reeder. It is perh&pssetaceunMichaux var.stramineum(Nash) D.J.
Banks. No member of this genus is known to occur in th@ ffegion today. This large and
widespread genus generally occurs in wetland places indher& Desert Region. The nearest
modern populations are along the lower Gila and Coloradafive

OP: tMontezuma’s Head, 21,840 ybp.

*Phalaris — Canary Grass

Winter-spring ephemerals in the Sonoran Desert RegioniclBs ovoid to cylindrical and
densely flowered. Spikelets breaking off above the glumesallgteompressed, and awnless, with 1
bisexual (fertile) floret and 1 or 2 (those in the floreadrsmall, scale-like sterile florets below, these
falling with the fertile floret. Fertile lemma tidiitenclosing the palea and grain.

1. Keel of glumes scarcely winged and neither notched otned; sterile florets 2
............................................................................................... Phalaris caroliniana
1. Keel of glumes conspicuously winged and often notchédothed; sterile florets 1
......................................................................................................... Phalaris minor

*Phalaris caroliniana Walter
Carolina canary grasalpistillo. Figure 61A.

Known in the flora area from a single record at Las Playasperhaps locally established.
The nearest known record is from a heavily grazed plaifzeiRinacate Region (Rancho los Vidrios)
in nearby Sonora (Felger 2000).

Native in eastern USA and naturalized in many parteefvorld.

CP: Las Playas, under mesquite, in channels, not commidar 1998 Harlan 494
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*Phalaris minor Retzius
Little-seed canary grasalpistillo silvestre ba:bkam. Figure 61.

Plants highly variable in size. Panicles spike-like, mostly salvecentimeters long,
sometimes 8-10 cm long. Glumes 4.5-5.5 mm long, the keel expanoedwitig often notched or
with small irregular teeth. Fertile lemmas 3—-3.5 mm Jdmwgadly ovate-lanceolate, and hairy.

Figure 61. Phalaris (A) P. minor plant, panicle, glumes and fertile floret with reducedjls sterile floret
(below) andP. carolinianaspikelet (above); (BP. minor, below Gillespie Dam, Maricopa Co., 31 Mar 2013;
(C) P. minor Hwy 85 near Organ Pipe visitor center, 7 Apr 2008.
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Often in locally dense stands at waterholes and dirstaankd major washes on the east side
of Cabeza Prieta, where large stands of this grass gftemin drying mud above stagnant water of
dirt tanks ¢harcog. It is apparently not eaten by deer, javelina, okr@bbits. In years of favorable
rains it is abundant in Organ Pipe, mostly in xeroigraareas.

Native to the Mediterranean region; widely naturalizedhi@ Sonoran Desert region and
elsewhere in the world.

OP: Growler Canyon, 30 Mar 1978owers 1603.2-way section Puerto Blanco Drive, 2 mi W of
Hwy 85, roadside, 10 May 197Bpwers 1722 Gachado Line Camp, 11 Nov 19%&lger 87-328 Cuerda de
Lefia at N boundanRutman 16 Mar 199%0RPI). Ruin of ranch building near mouth of Alamo Gamy29
Mar 2003,Felger 03-397 Cherioni Wash 100 ft W of Rte 86asper 10 Apr 20080RPI). Hwy 85, roadside,
imported by ADOT in straw used as mulch, N of park headexsard Apr 2005Felger 05-160

CP: San Cristobal Wash, 20 Mar 1992arlan 55 (CAB). Agua Dulce Mts, localized colony in
sandy-gravel soil in canyon bottom near the tank, B31.992,Felger 92-579A Felger, observationsRkedtail
Tank, 12 Jun 1992; Antelope Tank, 13 Jun 1992; Charlie Bell Rdratls Arroyo, 10 Apr 1993.

Phragmites australis(Cavanilles) Trinius ex Steudel sub$erlandieri (E. Fournier) Saltonstall &
Hauber

[P. communigrinius]

Common reed, reedgrassirrizo; va:pk. Figure 62.
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Figure 62. Phragmites australis Growing amond essaria sericeaWilliams Spring, 31 Jan 2013.
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Bamboo-like perennials reeds reaching about 3 m in height swithg rhizomes and tough
roots. Major culms stout, reaching 10—-15 mm diameter, Bodofien producing numerous smaller
branched culms as slender as 1.7 mm diameter. Leaf blgcd$40 cm long. Reproductive at least
July to October. Inflorescences of terminal, plurkesliand densely flowered panicles Spikelets
with several florets, the glumes unequal, the upper floeetsced; spikelets usually break off below
the long-bearded rachillas, which aid in wind dispersalchRas with long silky white hairs, the
lemmas glabrous; glumes unequal. Birds flying between wetland waterholes are likely dispersal
agents.

Small but well-established colonies occur in wet soil at Boero and nearby Williams
Springs, northwest of Quitobaquito, growing witessaria sericeandProsopis glandulosaSeveral
large, local populations occur nearby along the Rio Sonoytaniar& (Felger 2000).

Phragmites australi@ccurs on every vegetated continent on earth and is ome efdrld’s
most widespread species of flowering plants. Three subspamerecognized; subdperlandieri
known as the Gulf Coast lineage, ranges across southernm@samiSthrough Mexico to South
America.

OP: Burro Spring: 4 May 1978owers 1316ORPI); 23 Jul 1986Felger 86-214 24 Oct 1987,
Warren 87-110 Williams Spring, hypersaline, wet through most & year, withPluchea sericeaTlibbitts 13
Feb 2013

Poa-— Bluegrasszacate azul

The two species found within the Sonoran Desert are @asles) ephemerals (elsewhere this
large genus of about 500 species includes annuals and mostly plenhigules membranous; leaf
blades with a boat-shaped tip (sometimes described as ‘graped’ or “navicular”). Inflorescences
of terminal panicles. Spikelets 2—8 florets, awnlesterally compressed, breaking apart above the
glumes and between the florets. Uppermost florets reducadlimentary. Lemmas 5-veined, often
with a cottony, cobwebby tuft of hair.

PoaandFestuca each with about 500 species, are the largest genera ségji@sd worldwide in
distribution. Except for the four ephemeral species ligtethis flora, these genera are essentially
absent from the Sonoran Desert and there are relativelgdegies in deserts elsewhere.

1. Spikelets mostly 3.6—-4.6 mm long; lemmas 2.1-2.7 mm long, glatralightly hairy on veins
but without a cottony web; well-watered disturbed habitatdgbly extirpated from the flora area

................................................................................................................................... Poa annua
1. Spikelets mostly 4.5-6.5 mm long; lemmas 3.2—4 mm long witttany web at base; desert
habitats and rOAdSIAES ............euiiiiiiit e et e e e e eeeeaeeeeeaaaeeens Poa bigelovii

** Poa annuaLinnaeus
Annual bluegrass, winter-gragsstito de invierno

Winter-spring annuals; plants small, soft, glabrous, armghtogreen.

Collected at Quitobaquito in 1945 when the site was inhahiednot recorded there since.
It grew in the marsh around the pond willyosurusandVeronica The local demise of this water-
loving weedy little grass is probably due to the increasgegetation cover since the domestic
livestock were removed. It occurs as a winter lawn amdemn weed in nearby Sonoyta.

Native to the Old World and weedy and naturalized worldwide.

OP: Quitobaquito, marsh around reservoir, 17 Mar 1®&row 2405
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Poa bigeloviiVasey & Scribner
Bigelow bluegrasszacate azul precozigure 63.

Winter spring ephemerals, (8) 12-55 cm tall, with delicd¢eder and erect culms and
panicles, the roots often weakly developed. Spikelets paeng4.5-8 mm long, with 3-8 florets,
the young spikelets spear-shaped, the spikelet base wéhse cottony tuft or web. Florets at first
overlapping and compressed (flattened) against each otheadspy apart at maturity with the floret
margins becoming visible. Lemmas 3.2—4.4 mm long, the mamggnsbranous and with white hairs.

Figure 63. Poa bigelovii (A) Kuakatch Wash near Organ Pipe east boundary, 22044; (B) Alamo Well, 6
Feb 2005.

Washes, floodplains, and rocky slopes to higher elevatfaiy common and widespread
during years of favorable winter-spring rains across Orgge but scarce in the more arid
southwestern corner, and also seasonally common in ttegrepart of Cabeza Prieta. It has been in
Organ Pipe for at least 20,500 years.
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Widespread in Arizona. This is the only natiRea in the Sonoran Desert. Southwestern
USA, Baja California and Sur, and Sonora to ChihuaBaahuila, and Nuevo Ledn.

OP: Dripping Springs, 17 Mar 194Barrow 2444. Alamo Canyon, 12 Apr 197&owers 1250 0.6
mi E of Lukeville, 20 Feb 198&elger 88-04 Aguajita, 3 Mar 199Z-elger 92-111 Trail from The Cones to
Mount Ajo, 4100 ft, 10 Apr 2005;elger (observation). tMontezuma’s Head, 20,490 ybp.

CP: Agua Dulce Pass (plants dry and dead), 13 Jun Fe®g@er 92-574 Charlie Bell Rd just W of E
boundary of Refuge, 25 Feb 1993. Childs Mt, 9 Apr 1¢@8jer 93-291

t1Poa fendleriana(Steudel) Vasey
Mutton bluegrass

Tufted perennials. Male and female flowers usually on sepplants.

Mutton bluegrass grew in the Ajo Mountains during the lag Age (Soreng & Van
Devender 1989). Today this species in Arizona occurs in woodlashdorested areas, mostly above
5000 ft but occasionally descending to 3500 ft. The nearest pdEergopulation is in the
Baboquivari Mountains. Gould (1951: 70) reported that ibdpces relatively small amounts of
viable seed.” Western North American from Canada ¢xibb.

OP: Alamo Canyon, 14,500 ybp. Montezuma’s Head, 20,490 & 21,840 y

*Polypogon

Ephemeral/annuals and potentially perennials. Leaf bl#ldes thin, and bright green.
Inflorescences of panicles densely flowered and contramtesith short branches and densely to
loosely flowered. Spikelets small, with 1 floret, breakawgay below the glumes; spikelets with a
pedicel-like stipe. Glumes longer than the florets. Lasimembranous, 5-veined.

1. Ephemerals; spikelets awned ... Polypogon monspeliensis
1. Ephemeral/annuals (and potentially perennials); spikaetéess ................... Polypogon viridis

*Polypogon monspeliensi¢Linnaeus) Desfontaines
Rabbitfoot grasszacate cola deorra. Figure 64.

Non-seasonal ephemerals. Highly variable in size dependorgsgl moisture. Leaf blades
3.5-22 x 0.5-1 cm. Panicles densely flowered, appearing fuealirabbit’s foot, (1.5) 3-15 cm
long, with white to tawny-brown awns. Glumes 1.5-2.2 mm leagh with a slender awn 4—7 mm
long. Lemmas and paleas thin, translucent, slightleeding the grain, the lemmas with a delicate,
deciduous awn 1 mm long. Reproductive at least April tolizrt

Common in moist to wet, often alkaline soil near springd s®@eps in the Quitobaquito
region and near water in Alamo Canyon, and one record from Céloeza. Normally a wetland
plant, P. monspeliensigrew along Highway 85 in 2005, the seed being present in #réfied
weed-free” straw originating from California and usedrafch in construction zones by the Arizona
Department of Transportation; these plants did not persis

Native to Europe, widely naturalized in the Sonoran Desailtelsewhere in western North
America, mostly in wetland habitats.
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Figure 64. Polypogon monspeliensigA) Below Gillespie Dam, Gila River, 31 Mar 2013; (&p Mountains
Wayside, Hwy 85, 29 Apr 2009; (C) seasonally wet swale,oRaduito, 5 Apr 2008.

OP: QuitobaquitoNichol 28 Apr 19390ORPI). Rincon Spring, 13 Apr 194¥cDougall 91 Alamo
Canyon,Tinkham Apr 1942 Burro Spring (withP. viridis), 23 Jul 1986Felger 86-215b State Route 85, N of
park headquarters, area of roadside construction as seed witk the “weed-free” straw used as mulch, 9 Apr
2005,Felger 05-162ASU).

CP: Near Agua Dulce seep, Agua Dulce Mignry 05/08/1996 (CAB).

*Polypogon viridis (Gouan) Breistroffer
[Agrostis semiverticillatgForsskal) C. ChristenseRolypogon semiverticillatéForsskal) Hylander]
Water bentgrass. Figure 65.

Ephemeral/annuals and sometimes perennials with creeping gszamnstolons, the culms
often reaching 30—40 cm long, decumbent to erect, rootifgedotver nodes. Leaf blades flat, 5.5—
14 cm x 3.5-13 mm. Panicles 5-8 (12) cm long, compact or sometitegsipted and with a few
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branches, or sometimes rather loosely and much branchekkelegpiawnless. Glumes 1.4-2.1 mm
long, minutely scabrous and appearing speckled, membranousanslucent with a broad green

midstripe or sometimes partially or all purplish. Lemsn@8-1 mm long. Growing and flowering
March through the warmer months.

Localized, dense colonies in wet mud at periphery oPtimagmitescolony at Burro Spring
and at Quitobaquito in wet mud and shallow running wateapenhgs and ditches leading into the
pond. In the 1980s and 1990s it was well established at Quitohagtieve it seemed to be
competing successfully with the similar-looki@ynodon dactylorandDistichlis spicatain ditches
with running water. The nearest known population is at Qaitav northwestern Sonora.

Native to the Old World and widely naturalized in westiorth America.

OP: Burro Spring: Moist soil, wittPluchea sericea& Prosopis glandulosa4 May 1978,Bowers
1311 Common perennial, wed mud at periphery of Phragmitesngpl13 Jul 1986Felger 86-215
Quitobaquito: Moist soil of marsh, 17 Mar 194%rrow 2409 Emergent from shallow water and very wet soil
along water ditchScirpus americany®istichlis spicata 6 Apr 1988,Felger 88-318 Common along shaded

channel N of pond, witPolypogon monspeliensi€ynodon dactylonand Eleocharis rostellatashaded by
Prosopis velutinandZiziphus obtusifolia5 Apr 2013 Rutman 20130405-2
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Figure 65. Polypogon viridis. Quitobaquito: (A & B) 11 Sep 2008; (C) 5 Apr 2013.
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*Schismus— Mediterranean and Arabian grasses

Small winter-spring ephemerals. Culms erect to offgregling or semi-prostrate. Leaves
mostly basal, the blades bright green and narrow. Infleregs of compact panicles. Spikelets with
several florets, awnless, breaking apart above glumebetacen florets. Glumes longer than the
lemmas, with membranous white margins. Native to tlieV@drid.

Figure 66.Schismus(A) S. arabicusspikelet and lemma, and (B) barbatuslemma; (C)S. barbatus

Armenta Ranch area, 4 Apr 2002; (®)barbatusupright form, Estes Canyon, 3 Apr 2010; (E) prostfare,
Armenta Ranch area, 13 Feb 2005; (F) plants turn reddishyesahesce, (creosotebush in foreground), NW of
Bates Mts, 20 Mar 2005.
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The two species, distinguished by subtle differencéisarspikelets, are widely established in
arid and semi-arid regions of the world. These litteesges are ubiquitous across the Sonoran Desert
and can become abundant, sometimes to the near exclusiativef ephemerals (Felger 1990, 2000;
Felger et al. 2003)Schismusgyerminates and grows rapidly with cool-weather rains. ctiv@s and
leaves often spread close to the ground, especially m apie sites and during cooler weather early
in the season, effectively excluding or preventing other rephals from sprouting (Felger 2000).
The spreading-prostrate habit may also function much [ies rbsette, first leaves of many
dicotyledonous winter-spring ephemerals. Upright growth foames also common, especially in
shaded places and later in the season in warmer spraigexe

Both species adbchismugre seasonally common across much of the flora atbaugh they
seem to replace each other with respect to the Lowenr&tddv/alley—Arizona Upland boundaries
(Felger 2000). Similar eco-geographic segregation also ®atuheir native habitat as well as the
Middle East (Conert & Turpe 1974; Feinbrun-Dothan 1986).

Seasonally dense growth $€hismugrasses can fuel fires. The Tule Fire of 2005 in Cabeza
Prieta National Wildlife Refuge was carried by heavy wiadd ample fuel loads & arabicusaand
the native woolly plantainRlantago ovati (Felger et al. 2007b; Curtis McCasland, pers. comm. to
R. Felger 2005). During years of favorable rain, high-dentityds of taller than usu&kchismugan
interfere with the movement of lizards. Sue Rutman obséizaeds near Gachado Ranch during the
1997 winter season “swimming” over the top of deSsismusabout 15 cm tall rather than
attempting ground navigation.

1. Lemmas hairy on back and margin; palea shorterttimalemma, usually not reaching the lemma

10 (o o PP P TP PSPPI Schismus arabicus
1. Lemmas glabrous over back (occasionally with few hags the base) or with some hairs on
margins; palea about as long as the lemma .....cccccceeeieiiiiiii e, Schismus barbatus

*Schismusarabicus Nees
[S. barbatusubsparabicus(Nees) Marie & Weiller]
Arabian grass. Figure 66.

Culms and panicles (4) 10-20 (22) cm long. Lemmas 1.5-2.4 mmgdohgscent, the tip
notched, the lobes often pointed (acute).

Most abundant on sandy soils of sand flats, arroyos asbesainterdune troughs, and bases
of larger dunes, but also common on rocky soils and hills. L&@e&rrado Valley region, from the
western part of Organ Pipe westward through CabezePRuel Tinajas Altas.

Native from southwestern Africa to the western and nanth@ahara and the western
Mediterranean Region.

OP: N of Pozo Nuevo, 30 Mar 197Bpwers 1109 Growler Canyon, 1.5 mi E of Bates WéNjrt 24
Apr 1989.

CP: W of Namer’s grave site, 14 Mar 1983eder 7590 Growler Mts above Charlie Bell Wash, 3
Apr 1992, Whipple3927 Charlie Bell Rd at Daniels Arroyo, 9 Apr 19%zIger 93-358 E Pinta Sands, 11
Apr 1993,Felger 93-411 Childs Mt, 5 Mar 1994kelger 94-15

TA: Tinajas AltasVan Devender 5 Mar 1983Coyote Water, 21 Feb 200=gIger 05-154
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*Schismus barbatus(Linnaeus) Thellung
Mediterranean grass. Figure 66.

ResemblingSchismusarabicus but the glumes tending to be slightly shorter, the lemma
usually glabrous on the back or with hairs on the margirscoasionally near the base, the apical
notch of the lemma often shallow or minute and the lobe®suwsly obtuse or not, and the palea about
as long as the lemma.

Widespread across Organ Pipe in the Arizona Upland includiegntains to higher
elevations, and occasionally found in Cabeza Prieta.

Native from Greece to Kashmir and southern Russia.

OP: N of Headquarters, 26 Mar 19@%anzoni 31JORPI). Alamo Canyon, near old corral, 16 Feb
1979,Bowers 1558 Aguajita, 6 Apr 1988-elger 88-301 3.5 mi S of N boundary of Monument, Hwy 85, 20
Feb 1988Felger 88-02 Bates Well, 11 Mar 200Felger 03-297 Trail from The Cones to Mount Ajo, 4090
ft, 10 Apr 2005Felger 05-295

CP: Kino Peak Quad., UTM 3564500N 318050E 12,1650 ft, base of Seaffaoff dirt road, by S-
running arroyo, in coarse samdjtenreith 20 Mar 1992ASC).

Setaria— Bristlegrass

Ephemerals or perennials. Inflorescences of contractediganiSpikelets subtended by one
or more persistent, scabrous bristles (the bristles sepreeduced panicle branches or branchlets).
Spikelets panicoid, detaching below the glumes, awnless, witbrets, the lower one sterile and
reduced to a lemma similar to the upper glume, theddeihma firm and tightly grasping the fertile
palea and grain (the spikelet thus appearing to have a #orgip.

Setarias reach their desert limits in the flora areay-tleenot extend into the western areas
of Cabeza Prieta or into the adjacent Gran Desidrtmhwestern Sonora. Their absence in these
drier regions is probably due to the lack of dependable snmams.

1. Perennials, roots Stout aNd COAISE ... ... occecee e ee e aneens Setaria macrostachya
1. Summer fall ephemerals, roots weakly developed.

2. Spikelets more or less oval in outline, widest at middi¢je lemmas very finely rugulose
(evenly textured with a fine, bead-like textured surfaoe bieads in rows)...Setaria grisebachii

2. Spikelets diamond-shaped, widest below middle; fertile |lesvanarsely rugose with transverse
WIINKIES .o e e e Setaria liebmannii

Setaria grisebachiiE. Fournier
Grisebach’s bristlegrassacate cola de zorra

Summer-fall ephemerals, highly variable in size, supgetfjcresemblingS. liebmannii Leaf
blades scabrous or sparsely pubescent on both surfacescle®aylindrical, loosely flowered,
usually held well above the few leaves on relatively long, slendkns. Bristles 1 below each
spikelet, with forward-pointing barbs. Spikelets 1.7-1.9 mm longse or less oval in outline,
widest at the middle; sterile paleas often present, ngryi size from much less than to more than
half as long as the spikelets (best seen at 30x magrafigatir sterile paleas absent (both conditions
may be found on the same plant); fertile lemmas veryyfingjulose, with a granular or bead-like
pattern.
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Canyons and slopes in the Ajo and Diablo Mountains. Muaaa & half dozen beautifully
preserved florets as old as 20,500 years were recoveredfdssih packrat middens in the Ajo
Mountains.

This grass occurs in an arc around the northern andredshits of the Sonoran Desert,
mostly at slightly higher elevations than the deserutt&eestern USA to Central America.

The texture of the fertile lemma needs to be inspediefbre being confident of
distinguishingSetariagrisebachiifrom S. liebmannii This is easily done by putting a drop of water
on the spikelet and lifting the second glume and looking atetttare of the fertile lemma, using a
10x lens. The overall geographic ranges of the two spa@esnailar except in the north where they
tend to diverge.

OP: Mid-Alamo Canyon, bed of wash, 18 Dec 19&nodding 474-45 Arch Canyon, W of the arch,
2 Dec 1990Felger 90-551 Trail to Mount Ajo, 3800 ft, 22 Oct 200Rutman 2006-1022-®iablo Mts, 807
m, shaded base of N-facing cliff, 22 Sep 2(R8tman 20130922-10tMontezuma’s Head, florets, 13,500 &
20,490 ybp.

Setaria liebmannii E. Fournier
Summer bristlegrass, Liebmann’s bristlegrassate cola de zorraFigure 67.

Summer-fall ephemerals, highly variable in size, culms umdbred or with several or more
slender branches. Leaf blades relatively broad, thin, yeltogieen, and scabrous on both surfaces.
Panicles cylindrical, loosely flowered, usually held watlove the few leaves on relatively long,
slender culms. Bristles 1 below each spikelet, with &mdapointing barbs. Spikelets 2.1-2.5 mm
long, diamond-shaped, widest below the middle; sterile palesant; fertile lemmas coarsely rugose
with transverse wrinkles.

Known in the flora area only from the Ajo Mountains.

This grass is mostly a tropical species and is theamhyal bristlegrass in the lowland desert
in Arizona and lowland desert and thornscrub in western Sa@maanorthwestern Sinaloa. Organ
Pipe to central Arizona near the Mexican border, angiddeto Central America.

Van Devender et al. (1990) reported this species from Momt&s Head, 20,490 ybp, but
the specimens apparently &egrisebachiand notS. liebmannii

OP: Alamo Canyon, on rocky slope§oodding 25 Sep 1943Arch Canyon, shaded microsite
below the arch, 2880 ft, 12 Sep 20R&itman 20130912-19

Setaria macrostachyaKunth complex
Plains bristlegrasgacate tempraneroigure 68.

Tufted, often robust, perennial clumping grasses, with delkloped, strong, fibrous roots.
(Sometimes flowering in the first season farther eassaathern Arizona.) Panicles strongly
contracted and spike-like, cylindrical, and densely flowerBdstles solitary, with forward-pointing
barbs. Spikelets 1-3 mm long, globose, the fertile lemmasealpaugose with transverse wrinkles.
Flowering with sufficient soil moisture at various seasespgecially with summer-fall rains.
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Figure 67. Setaria liebmannii Arch Canyon: (A & B) 13 Sep 2013; (C) 22 Sep 2013.
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Figure 68. Setaria macrostachya(A) Plant, panicle and leaf blade, and spikelets (opentbdghimes and
sterile lemma, below; fertile lemma with palea sprgaehg middle; spikelet and bristle); (B & C) Alamo
Canyon, 9 Sep 2013.

Locally common in scattered places in Organ Pipe exbeptibre arid areas. Small arroyos
and washes, canyons, and sandy loam to rocky slopes to haggvations including the Ajo
Mountains. Also canyons and mountain slopes in thereagtet of Cabeza Prieta westward to the
Cabeza Prieta Mountains, especially at higher elevatidinbas been in the Ajo Mountains for at
least 32,000 years and was in Tinajas Altas more than 11,808 ggo. The specimens from
Montezuma’s Head, 13,500 ybp, are represented by severés foonem long.
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The Setaria macrostachy@omplex ranges from Colorado southward through much of
Mexico. Part of this complex, including populations southwestern Arizona and adjacent
northwestern Mexico, has been segregatesl dsucopilaScribner & Merrill) Schumann. McVaugh
(1983: 361) noted that “after a little practice one can seédiffegence between the very plump fruit
of the one and the less plump fruit of the other; the convexkitgck of it in the fertile palea, and the
length of the sterile palea, can be diagnostic in the ersebut not very useful in intermediate
forms.” In S leucopilathe fertile lemma is gibbous and $ macrostachyaensu stricto it is not.
Rominger (1962, 2003) distinguish&l leucopilaalso on the bases of leaf widtB; leucopilais
supposed to have a narrower leaf. This distinction, howdees not hold up; leaf width seems to be
a function of duration of rainfall and temperature ¢eel& Wilder 2012; Felger et al. 2011).

OP: Alamo CanyonNichol 4 May 1939 Boulder Canyon, 2600 ft, 3 May 19 pwers 1294 Walls
Well Rd, Van Devender 30 Aug 1978).5 mi E of Lukeville, 11 Nov 198 Felger 87-313 Mouth of Arch
Canyon, 2 Dec 199@;elger 90-565 About 1.5 mi W of State Route 85 and 0.15 mi S of ArmeatecR Road,
30 Sep 2006Rutman 20060930-4FAlamo Canyon, florets, 1150 to 32,000 ybp (7 samples). Tzlamiz's
Head, florets, florets, 13,500 to 21,840 ybp (3 samples). tPBlmco Mts, florets, 2340 to 14,120 ybp (11
samples, Van Devender et al. 1990: 339).

CP: Agua Dulce Spring, 1400 f§immons 24 Jan 1965Canyon slopes at Agua Dulce Tank, 13 Jun
1992,Felger 92-570 Cabeza Prieta Tanks, 15 Jun 1993ger (observation).

TA: tTinajas Altas Mts, florets, 10,950 ybp (Van Devendal.et990: 341).

*Sorghum halepensgLinnaeus) Persoon
Johnson grasgacate JohnsonFigure 69.

Figure 69. Sorghum halepens&A) Plant, panicle, terminal spikelet cluster with pdipedicellate spikelets
and the larger sessile, fertile spikelet, and an awifdetile floret with a pair of pedicels; (B) Sedona, ¥puai
Co., 25 Sep 2013, photo by Max Licher, from SEINet.
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Perennials, potentially robust and to 1+ m tall, but probablyhnsataller in the flora area,
with strong rhizomes in better-watered habitats, or fatué annuals without rhizomes. Growing
and flowering with warm weather. Leaf blades 0.8-2+ cm wildé,with a prominent midvein.
Inflorescences of panicles, usually open, and breaking apanaturity; branches not floriferous to
the base. Spikelets andropogonoid. Sessile maturity bredhgexual spikelets relatively slender,
awnless or with once bent (geniculate), twisted, andilyedeciduous awns often 7-13 mm long;
awned and awnless spikelets sometimes on the same pdhadeellate spikelets staminate smaller,
elliptic, awnless, and deciduous at maturity.

Washes and drainageways in Organ Pipe near the interabthorder east of Lukeville,
spreading from the adjacent agricultural fields in Mexiaa] ane record from Childs Mountain.
Occasionally found along roadsides.

Native to the Mediterranean, now in the warmer parts ofmbréd. Grown as a forage and
fodder crop but also considered a noxious weed.

OP: 1 mi E of Lukeville, 11 Nov 198Felger 87-325
CP: Childs Mt, 2000 ftSimmons 30 Oct 196ZAB).

Sporobolus— Dropseed

Ephemerals or perennials of diverse sizes and growth hdbgales a line of hairs (ciliate),
sometimes also with large hairs at the collar and llee&th “behind the collar.” Inflorescences of
strongly contracted to open panicles. Spikelets small, Wiltbret, glabrous, awnless, and separating
above the glumes. Glumes different in size, or sometsnégqual. Lemmas 1l-veined. Grain
readily falling from spikelets at maturity (hence the narmdepseed”); pericarp usually thin and
closely enclosing the seed but free from it, readily smpkp water, becoming mucilaginous when
wet and forcibly ejecting the seed, the “naked” seed dlieging to the tip of the palea and lemma
especially after a rain. Among the Sonoran Desert epegrowth and flowering occur during the
warmer times of the year. Key characters includeiateiligule, spikelets with 1 floret, and 1-veined
lemmas.

Among the dropseed grasses in the flora area, the young panitén are strongly
contracted and partially to even fully enclosed in anrgath leaf sheath, at least at first in
Sporoboluscryptandrus S. flexuosusandS. pyramidatusand the lower portion of the panicles are
also often contracted iB. airoides As the panicles mature the branches usually spread: thrastont
is striking and can be confusing for identification. 68k species @porobolusn which some or all
of the inflorescences remain enclosed in the subtending Ikahtls tend to reproduce
cleistogamously, that is, pollen cannot be dispersed hlightely pollinates the stigma of the same
floret. The percentage of seed set in these inbred pRnsually quite high” (Yatskievych 1999:
727).

Sporobolus cryptandruis part of a complex including. contractudditchcock,S. flexuosus,
andS. giganteufNash. These species have conspicuous tufts of h&ie autmmit of the leaf sheath.
Sporobolus cryptandrusyhich often produces the smallest-sized plants, is th& swmmon and
widespread member of this complex in the Sonoran Desert re@ome specimens from Arizona
(Tinajas Altas and Tule Well) and northwestern Sonora apipéarmediate withS. flexuosusn
having swollen pulvini with hairs but with relatively small amdostly contracted panicles
characteristic ofS. cryptandrugFelger 2000). Patrick Alexander (pers. comm. to R. F&lgén)
points out thatS. cryptandrusand S. flexuosusn New Mexico produce mostly or completely
cleistogamous inflorescences in dry years, and the panr@main enclosed in the leaf sheath,
probably a means of ensuring seed set when conditions are poavetter seasons or years the
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inflorescences generally extend half way or more ouhefsheath. Similar scenarios seem to hold
for the Sonoran Desert.

1. Ephemerals; branches at lowest node of panicle whorled4yihor more branches (often
concealed by the leaf sheath in younger inflorescences); efgikeb—1.8 mm long
....................................................................................... Sporobolus pyramidatus

1. Perennials; branches at lower nodes mostly solitaryy raith 3 branches (lower nodes of young
inflorescences often concealed by the leaf sheath); stEkiek-2.4 mm long.

2. Large, coarse grasses, often reaching 1-1.5+ m ta#l; dtethe collar region of leaf, if present,
usually straight; larger (lower) branches of panicles 6.®rcmore long; grain (seeds) 0.95-1.2
(48]0 41 (0] o o [T PRSP PRRTROP Sporobolus airoides
2. Medium-sized or slender and relatively delicate grasisesulms slender, if culms and
panicles more than 1 m long then usually tangled and grotinggh shrubs, otherwise usually
less than 1 m; leaf collar with a dense and often ¢éahglat of hairs; grain (seeds) 0.7-0.9 mm
long.

3. Plants erect-ascending and free-standing, usually notthaor®.75 m tall; pulvini not
hardened into hooks, not as below; spikelets generally apgriesdes branches
................................................................................................... Sporobolus cryptandrus

3. Plants often reaching 1-1.6 m, the panicles long, lax, oftered and clambering into
shrubs and sometimes becoming tangled; pulvini at base ofgophranches becoming
hardened into persistent hooks, and with a few, ratbet bairs; spikelets generally spreading
.......................................................................................................... Sporobolusflexuosus

Sporobolus airoides(Torrey) Torrey subspiroides
Alkali sacatonzacaton alcalino.Figure 70.

Coarse perennials often 1-1.5 m tall, forming large clumpgstaiigh, knotty bases and very
well-developed roots. Sometimes forming clonal “fairy sintp 2+ m wide. Leaves mostly basal,
the blades coarse and tough, often (30) 50-85 cm long; leaf slspattsely pilose “inside” the
summit of the leaf sheath, the collar region glabrous; I@edion of leaf sheaths near base of plants
persistent, rather firm, shiny and smooth. Panicleslgg®anched at maturity, (15) 25-53 cm long;
larger panicle branches (6) 7-16 (20) cm long; branches mosthrg@t each node (rarely 3 or 4
branches per node). Spikelets 1.8-2.2 mm long. Anthers 1-1.5 mmGaoan (seeds) 0.95-1.2 mm
long. Mostly growing April-November, dormant during the coahemths.

Locally common on alkaline flats, often in moist, sandy stilQuitobaquito, Burro, and
Williams Springs. Also found in the canyon bottom and wseeps at Cabeza Prieta Tanks.

Western USA and northern Mexico, often on alkaline or safnies soils. Another
subspecies occurs in Coahuila.

OP: Quitobaquito, 9 Aug 1979, Bowers 1803. Williams Spring, 43 886 elger 86-273
CP: Cabeza Prieta Tanks, 15 Jun 1993ger 92-604

Sporobolus cryptandrus(Torrey) A. Gray
Sand dropseedacate arefieroFigure 71.

Tufted perennials, 30—75 (100) cm tall. Leaf sheaths usuadigepivith relatively dense,
long white and often tangled hairs at the summit, these tisurlly extending onto part of the collar.
Base, or sometimes the entire panicle, enclosed byilanged, inflated leaf sheath (often with a
reduced blade), the upper part of the panicle often but naysiwecoming free and the branchlets
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Figure 70. Sporobolus airoides(A) Plant, panicle, glumes, and two views of lemmapeida; (B & C)
Quitobaquito, 13 Sep 2006.

spreading at maturity. Panicles (including enclosed@yrbften 20-30 cm long, erect or arched,;
panicle branches single at nodes of exposed upper branclees3-€ft (6) cm long. Spikelets 1.9-2.4
mm long, tan to dark olive-gray. Anthers 0.15-0.6 mm long.airG¢seeds) 0.7-0.9 mm long.
Growing and reproductive during the warmer months.

Widely scattered in Organ Pipe and apparently scarc€aipeza Prieta. Mostly along
margins of washes, swales, and floodplains on sandy loathe édwer bajadas and valley floors,
and infrequent on rocky slopes. Known from Tinajas #lig single record.

Southern Canada to central Mexico.
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OP: Quitobaquito, 24 Oct 199@elger 90-474 Tributary to Cuerda de Lefa, 11 Sep 2(R3man
20130912-10 Diablo Mts, wash, along Ajo Mt Drive, 12 Sep 20R8tman 20130912-10

CP: Childs Mt, 2750 ft, 18 Aug 199Eelger 92-643d Tule Tanks, 30 Nov 193&oodding A9590

TA: Tinajas Altas, 6 Dec 193%00dding 599

Figure 71. Sporobolus cryptandrus(A) Plant, panicle, and spikelet with glumes separated f
the floret; (B) Hwy 86, east of Why, Pima Co, 17 Sep 20C3Cuerda de Lena, N boundary of
Organ Pipe, 17 Sep 2013; (D) Hwy 86, east of Why, 12 Sep 2008.
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Sporobolus flexuosugThurber ex Vasey) Rydberg
[S. cryptandruwar.flexuosugThurber ex Vasey) Thurber]
Mesa dropseed. Figure 72.

Tufted perennials similar t8poroboluscryptandrus semi-scandent, often reaching 1-1.6 m,
with long, lacey, lax, and often curving panicles, sometis@aewhat prehensile in spiny shrubs.
Panicles to 60 cm long, often drooping and loosely clamgénto shrubs. Exposed panicle branches
(parts not enclosed in the subtending leaf sheathSseg/ptandrusreaching 12—15 cm long, often
spreading and becoming tangled. Pulvini at base of paniaket@s swollen and with several stout
hairs, hardening at maturity, the branches or branchlédisgfaway leaving the pulvini and a short
portion of the branch as persistent hooks becoming tanglednehdrang the panicles onto shrubs.
The distinctive pulvini often are seen only on mature pasicl

In the northern part of Organ Pipe and small scattergullptions elsewhere in the
Monument; sandy and sandy-loam soils of drainage chasmeltes, and floodplains.

Northern Mexico and southwestern USA.
OP: E of Armenta at 2.2 mi W of Hwy 8%Virt 8 Sep 1990 Sonoyta Valley, 0.4 mi E of Boundary

Monument 164Rutman 29 Aug 200(0ORPI). 1.5 mi W of State Route 85 and 0.15 mi S of ArmBiatach
Road, 30 Sep 200Rutman 20060930-12.
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Figure 72. Sporobolus flexuosugA) Why, Pima Co., 21 Sep 2012; (B) sandy wash near Ndzoyrof
Organ Pipe, west of Hwy 85, 15 Sep 2013.
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Sporobolus pyramidatus(Lamarck) Hitchcock
[S. patenSwallen. SpulvinatusSwallen]
Whorled dropseed

Hot-weather ephemerals in the Sonoran Desert (elsewherep¥rennials), highly variable
in size, erect to spreading, often 10-25+ cm tall. Uppegimaf leaf sheaths sparsely pubescent
with long white hairs (not in dense tufts). Panicles st fcontracted and narrow, often partly
enclosed by the leaf sheath, the branchlets ultimatelgdipgeand the panicles somewhat pyramidal.
Lower panicle branchlets whorled, (4) 5-11 per node; upper pamialhlets single at nodes;
branchlets very slender with glandular areas appearinigglater-colored, elliptic depressions or
patches, and may be sticky. (These glands, seen wdhification, may be cryptic and their extent
variable.) Spikelets 1.5-1.8 mm long. Lower glume much sntaber the upper one. Anthers 0.3—
0.4 mm long. Grain (seed) 0.8—0.9 mm long.

Seasonally abundant in the springs of the Quitobaquito, Hiipecially in floodplains of
washes and margins of small watercourses, spring slajpes) irrigation ditches in the old fields and
moist soil of alkaline flats.

Southern and Midwestern USA to Argentina.
OP: Williams Spring,Van Devender 30 Aug 197&guajita, 14 Sep 198&elger 88-420.

Tridentopsis
[Tridens in part]

Tufted perennials with hard, knotty bases. Culms nodes pulbesPamicles slender and
raceme-like or openly branched. Spikelets laterally cosspe breaking apart above the glumes and
between the florets, and with multiple florets (5-12 inftbea area), the uppermost florets reduced
and sterile. Glumes 1-7 veined. Lemmas prominently 3-vetiedtips rounded or minutely
notched. Anthers reddish purpleTridentopsisincludes at least two species in western North
America (Peterson et al. 2014).

1. Ligules glabrous; panicles open and spreading, usuallythmmel 0 cm wide; spikelets 3-5 (7)

01 0T 0T T Tridentopsis eragrostoides
1. Ligules hairy; panicles strongly contracted (narraitgn spike-like, to 1 (1.5) cm wide; spikelets
(S et G o 10 T8 () o PSSP Tridentopsis mutica

Tridentopsis eragrostoidegVasey & Scribner) P.M. Peterson
[Tridens eragrostoidef/asey & Scribner) Nash]
Lovegrass tridens

Tufted perennials to nearly 1 m tall with slender culms gamticle branches. Culm nodes
sparsely pubescent. Ligules glabrous. Panicles oftentimeme20 cm long and nearly as wide, open
and lacey with slender branches. Spikelets often about fonmgrwith 5-10+ florets. Lemmas and
sometimes the glumes with a delicate awn or bristle (o)uess than 0.5 mm long, or awnless.

Poorly known in the flora area; in the Ajo Mountains, geltg at higher elevations,
especially north-facing slopes.

Organ Pipe and eastward in southern Arizona. Southern tdSXenezuela, and the
Caribbean.

OP: W side Alamo Canyon, 13 Sep 1943godding 295-41 Arch Canyon, N-facing slopes, 900 m,
desertscrub with lowermostauquelinia Rhamnus betulifoliaduniperus 2 Dec 1990Felger 90-539



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae 131

Tridentopsis mutica (Torrey) P.M. Peterson vamutica
[Tridens muticugTorrey) Nash vamuticug
Slim tridens. Figure 73.
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Figure 73. Tridentopsis mutica(A) Plant. Diablo Mts, west of Boulder Canyon, 22 36(3: (B & C)
panicles; (D) a dense stand.
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Tufted perennials (22) 28-40 (50) cm tall, with firm, slender sulnheaves often bluish
glaucous. Collar and ligule with a dense tuft of long whégs, the sheaths sparsely to moderately
pubescent with similar hairs; leaf blades slender and lydigfitly inrolled. Growth and flowering
response apparently non-seasonal. Panicles slender andilspiksith closely appressed short
branches, each branch with 1-several spikelets. Spiké&ld}y §.5-13.5 mm long, awnless (or
lemmas sometimes with a minute awn or mucro). Glupersistent, shorter than the spikelets.
Florets strongly overlapping. Lemmas (3) 3.5-5.2 mm long, therlparts (about the lower half)
with densely hairy (pilose) veins. Spikelets greenrduhot and often humid weather of summer and
early fall, and purplish at other seasons.

Common across the region, mostly on rocky slopes, canyonsranys with shallow soils;
hills and mountains often to the peaks. One of the mmspread and drought-tolerant perennial
grasses in the region and often in surprisingly harsh, kefgats such as the hyperarid Sierra del
Rosario in the Gran Desierto of Sonora, south of thajdsmAltas region (Felger 2000). The single
fossil record in the region, from the Ajo Mountains,b®at 1200 years old.

Two varieties are often recognized. Varigtyticaoccurs in southwestern USA and northern
Mexico and typically grows on rocky, or firm substratégariety elongatadoesnot occur in the
Sonoran Desert and ranges into higher elevations, exteratithgrf eastward and northward in the
USA than does vamutica Some authors, however, treat v@nongataas a synonym of vamutica
or recognize it as a distinct species.

OP: Bates Well,Nichol 26 Apr 1939 Alamo Canyon, 2500 ft, 16 Feb 19pwers 1559 Twin
Peaks, above Park Service residence area, 9 Sep \1&84Devender 84-448 Quitobaquito, 29 Mar 1988,
Felger 88-117 tTAlamo Canyon, 1150 ybp.

CP: Charlie Bell Pass, 3 Apr 199%/hipple 3955. Felger, observations: Childs Mt, 18 Aug 1992;
Sheep Mt, N side, mid-elevations to peak, 31 Jan 1992, Eagle Granite Pass Tank, 12 & 13 Jun 1992.
Tule Mts, near crestlin®utman 17 Feb 2002Sierra Pinta, summi€ain 15 Nov 2003

TA: Borrego Canyon, 16 Jun 19%2lger (observation). Tinajas Altas Mts, 26 Oct 20Bé|ger 04-
75.

** Triticum aestivum Linnaeus
Wheat, common wheattigo; pilkaf. Figure 74.

Cool season ephemerals with large spikes bearing stagtty lanvns 7—15+ cm long. Wheat
plants are occasionally seen along highways in nearby Samovéng from grain spilled from
passing trucks, and occasional plants are seen im@ige, especially along roads. Sterile wheat
was used in a roadside seeding in Organ Pipe in 2005.

Native to the Old World. Widely cultivated in Sonora ar@zona.

OP: International boundary just W of Senita Bagtintman 29 May 199@0RPI). Sand along road to
Pozo Nuevo 1 mi N of international boundary, single plRotman 12 Mar 200{ORPI). Hwy 85, roadside
seeding, N of park headquarters, area of roadside congtriistie note foPolypogon monspelien$i® Apr
2005, Felger 05-159.



Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae 13%

Figure 74. Triticum aestivum.Hwy 85 roadside, Organ Pipe: (A) 9 Apr 2003; (B) 18 Jan 2006.

Urochloa arizonica (Scribner & Merrill) Morrone & Zuloaga
[Panicum arizonicungcribner & Merrill. Brachiaria arizonica(Scribner & Merrill) S.T. Blake]
Arizona signal-grassiojillo de Arizona. Figure 75.

Hot-weather ephemerals, slender and single-stemmed tatism®emany branched, light
green and variously soft-pubescent, the hairs often bulboud;aske culms and leaves sometimes
glabrous or essentially so. Roots weakly to well developeaf size and width varying with soil
moisture and warmth. Inflorescences of panicles 9-16 cm lotly spike-like branches, the
branches triangular in cross-section. Panicle branchepetidels conspicuously hairy, the hairs
often bulbous-based. Pedicels shorter than the spikeBgi#kelets panicoid, breaking off below the
glumes. Spikelets generally elliptic, 2.8-3.8 mm long, mosdiyyhbut sometimes glabrous, pale
green or reddish, the upper glumes and sterile lemmadoniftudinal veins and a net-like pattern of
green cross-veins toward the tip, or cross veins sometivgent. Lower glume often to about half as
long as the spikelet. Lower floret sterile or stamipatith a lemma and palea, the lemma similar to
upper glume. Fertile lemma hard, the margins inroed)osing the palea and grain.

Washes, arroyos, sand flats, and canyons; widespread andaBasommon across much of
Organ Pipe except the most arid areas, and Cabeza fRoiatthe Pinta Sands eastward.

Texas to southern California and southward to Oaxaca.
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Figure 75. Urochloa arizonica.(A) Alamo Canyon, 15 Sep 2013; (B) between Armenta Randhsvy 85, 6
Oct 2012; (C & D) Hwy 85, near N boundary of Organ Pipe, 112568.

OP: Sonoyta Hills, sandy flats along arroyo, 27 Aug 192iayk 10891(ORPI). 8 mi by road W of
Visitor Center along Puerto Blanco Drive, 16 Oct 19B@wers894. Armenta Well Ranch, 13 Sep 1978,
Bowers 1532 Estes Canyon, 12 Sep 19Bhwers 1519 1.5 mi W of State Route 85 and 0.15 mi S of
Armenta Ranch Road, 30 Sep 20R6tman 20060930-13.

CP: East Pinta Sands, 15 Sep 19B88lger 92-759 Arroyos along Charlie Bell Rd, 18 Aug 1992,

Felger(observation). Road from Bates Well to Papago Wéellndi. SW of W boundary of Organ Pipe, 14 Sep
1992,Felger 92-698

Vulpia, seeFestuca
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ttZuloagaea bulbosgKunth) Bess
[Panicum bulbosurKunth. P. plenunmHitchcock & Chase]
Bulb panic grass

Perennials often 50+ cm tall, with short, knotty rhizomés ¢tulm bases swollen and
bulbous, forming an ovoid corm—a unique feature among the gratst® region. Spikelets
panicoid, 3.5—-4 mm long. A monotypic genus segregated Ramcum.

Zuloagaea bulbosavas in the Ajo Mountains during the last Ice Age. Theaestaknown
present-day population is in the Baboquivari Mountains.

Widespread in Arizona above the desert, and not in the auitiveestern part of the state
since the last Ice Age. Arizona to Texas and South Asaeri

OP: tAlamo Canyon, florets, 14,500 to 32,000 ybp (3 samples).
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