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ABSTRACT

A floristic account is provided for Solanaceae, Talewe, Tamaricaceae, Urticaceae,
Verbenaceae, and Zygophyllaceae as part of the vascularflplantf the contiguous protected areas of
Organ Pipe Cactus National Monument, Cabeza Prietaiddfiildlife Refuge, and the Tinajas Altas
Region in southwestern Arizona—the heart of the Sonoraere This account includes 40 taxa, of
which about 10 taxa are represented by fossil specimenspiachkrat middens. This is the twentieth
contribution for this flora, published in Phytoneuron and alssted open access on the website of the
University of Arizona Herbarium:ittp//cals.arizona.edu/herbarium/content/flora-swesmiz

Six eudicot families are included in this contribution (Tabje Solanaceae (9 genera, 21
species), Talinaceae (1 species), Tamaricaceae (1,despscies), Urticaceae (2 genera, 2 species),
Verbenaceae (4 genera, 7 species), and Zygophyllaceae (4,gérspecies). The flora area covers
5141 knd (1985 mf) of contiguous protected areas in the heart of the Someaert (Figure 1).

The first article in this series includes maps and liescriptions of the physical, biological,
ecological, floristic, and deep history of the flora afeelger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil recoras frackrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et2@ll3b). These contributions are also posted
open access on the website of the University of Arizoeeb&tium (ARIZ). Family designations
follow APG 1l and 1V (Angiosperm Phylogeny Group 2009, 2016; atso Stevens 2012). Non-
native taxa established in the flora area are marked anthasterisk (*) and non-natives not
established in the flora area are marked with doubleisistdr*). Present-day taxa also represented
by fossil specimens are indicated with a dagger symbar{d)the one species no longer present in
the flora is marked with two dagger symbols (11).

All specimens cited are at the University of Arizona bdeium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Ptaianal Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the starmEddabbreviations for herbaria (Index
Herbariorum, Thiers 2016). All photos and scans are byRauman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamil(1908-1986). Descriptions and keys
pertain to taxa and populations as they occur in the diea.
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Figure 1. Flora area in southwestern Arizona. OP ga®iPipe Cactus National Monument; CP = Cabeza

of federally designated wilderness. Map by Jim Malusa.

Prieta National Wildlife Refuge; TA = Tinajas Altasd®en. Green shading indicates approximate boundaries

Table 1.

Local distributions and growth forms of SolamaceTalinaceae, Tamaricaceae, Urticaceae,

Verbenaceae, and Zygophyllacege= Modern species also represented by a fossil; 1 = fossil taxon no longer
present; * = non-natives taxa; ** = non-native species established in the flora area. OP = Organ Pipe
Cactus National Monument; CP = Cabeza Prieta NatMfilglife Refuge; TA = Tinajas Altas Region. SU
perennials; PR = perennials.

Summer/warm-season ephemerals; WI = winter-springseaton ephemerals; AP = facultative annuals or

Region Growth Form
L Ephemerals Facultative
Taxon (?Dr_gan (IZDa_beze TArlla]as P _ Non— | annual or Perennial
Ipe rieta tas Summer| Winter seasona perennia|

SOLANACEAE

Calibrachoa parviflora OoP NS

Capsicum annuum OoP PR
Chamaesaracha arida CP TA PR
Datura discolor OP CP TA NS

t1Datura wrightii (OP) (PR)
Lycium andersonii OoP CP TA PR
Lycium berlandieri OoP CP PR
tLyciumcf. berlandieri (OP) PR
Lycium californicum OoP CP PR
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Lycium exsertum OoP PR
Lycium fremontii OoP CP TA PR
tLycium macrodon OoP CP TA PR
Lycium parishii OoP CP TA PR
tLyciumsp./spp. (OP) (TA) PR
Nicotiana clevelandii OP CP TA WI

** Nicotiana glauca (OP) PR
tNicotiana obtusifolia OoP CP TA PR
*Physalis acutifolia OoP CP? SuU

Physalis crassifolia OoP CP TA PR
tPhysalissp./spp. (OP) (TA)

Quincula lobata OP PR
*Solanum americanum OP AP

tSolanum hindsianum OoP (TTA) PR
Solanummigrescens OoP PR
Solanum umbelliferum OP PR
TALINACEAE

Talinum paniculatum | OP | | | PR
TAMARICACEAE

** Tamarix aphylla (OP) | (CP) PR
*Tamarix chinensis OP CP PR
URTICACEAE

tParietaria hespera OP CP TA Wi

Urtica gracilenta OoP SuU

VERBENACEAE

Aloysia wrightii OoP CP PR
Glandularia gooddingii OoP CP AP
Glandularia latilobata OP AP
tGlandulariasp./spp. (OP) (TA) ?

** | antana camara (OP) PR
Verbena bracteata CP WI

Verbena menthifolia OP CP AP

Verbena xylopoda OoP PR
ZYGOPHYLLACEAE

Fagonia laevis CP TA PR
Fagonia longipes OoP CP PR
Fagonia pachyacantha CP TA PR
Kallstroemia californica OP CP TA SuU

Kallstroemia grandiflora OoP CP SuU

tKallstroemiasp./spp. (OP) SU

tLarrea tridentata OoP CP TA PR
*Tribulus terrestris CP SU

SOLANACEAE - Nightshade or Potato Family
Herbs and shrubs in the flora area (some vines and tessghere). Leaves alternate (often
fascicled on short shoots) or sometimes subopposite; stipofes Flowers bisexual or sometimes
unisexual, 4- or 5-merous, and often showy. Calyx 4- or Hlobed persistent. Corollas 4- or 5-
lobed, mostly radially symmetrical (those in the flar@a), mostly plicate in bud. Stamens 4 or 5,
the filament bases fused to the corolla. Ovary supdtierstyle 1, the stigma 2-lobed or capitate.
Fruit a berry (becoming induratelilycium macrodonor a capsule; seeds few to many.

Worldwide, mostly tropical and temperate, greatestrdityein Central and South America;
94 genera, 2950 species.



Felger & Rutman, Flora of SW Arizona, Solanaceae to Zygophyllaceae 4

1. Herbage glabrous, or with simple or stellate ham)es opening with a terminal pore
(longitudinal slit inS. umbelliferupand longer than the filaments; fruits of berries...... Solanum
1. Hairs, if present, not stellate; anthers opening longiglig and shorter than the filaments (or
nearly as long as the filamentsGapsicuny; fruits of berries or capsules.

2. Woody shrubs or if not especially woody then more thamitzil.

3. Widespread hardwood shrubs, the twigs thorn-tipped or bespines; leaves less than 5 cm

long, sessile or short-petioled... e : ..Lycium
3. Scarce in the flora area, roadS|des unarmed ancbgcaroody, Ieaves more than 7 cmlong,
the petiole morethan 3 cmlong..........oo oo Nicotiana glauca

2. Plants herbaceous, mostly less than 1-1.5 m tall, arorua¢sbaceous perennials, or sometimes
scarcely woody at the base.

4. Plants prostrate and rooting at nodes; leaves 0.5-1.8(®hg, nearly sessile to short
petioled (petiole much shorter than the blade)... S .Calibrachoa
4. Plants not both prostrate and rooting at nodes Iea5e$&cm Iong, or |f Iess than 2.5 cmin
length then the petiole about as long as or longer than ttie. bla

5. Corollas more than 10 cm long; fruits prickly-spinescent..................o.oooeel. Datura
5. Corollas less than 4 cm long; fruits not prickly-spinasce

6. Corollas tubular; fruit a capsule (dry)... ..o e, Nicotiana
6. Corollas as broad as or broader than long or deepulmdr); fruit a berry (fleshy).

7. Fruiting calyx not inflated, not growing around fruit; feubright red when ripe.
................................................................................................. Capsicum
7. Fruiting calyx enlarging to partially or fully surroundifr fruits green.

8. Fruiting calyx partially growing around and tightly enadgsthe berry; corollas
greenish yellow with a woolly pad at center................c..oii i Chamaesaracha
8. Fruiting calyx completely and loosely growing around theyldéee a bag; corollas
various colors, without a woolly pad.

9. Roots not thickened; stems or branches held aloft; asrgdllow or white; herbage
with short, straight, glandular hairs about the same esldhe herbage...... Physalis
9. Perennials from a thickened root; stems spreading to decuncorollas lavender;
herbage scurfy with rounded white “hairs” (vesicular trichgnespecially on young
growth and young CalyCesS..........oe it e Quincula

Calibrachoa

Annual and perennial herbs. South America and one alsortih merica; 25 species. A
genus segregated froRetunia Horticultural selections ofalibrachoaand Calibrachoa-Petunia
hybrids, known aPetchoa with brightly-colored flowers, are grown as garden {gan

Calibrachoa parviflora (de Jussieu) D'Arcy
[Petunia parviflorade Jussieu]
Small-flowered petunia. Figure 2.
Ephemerals, probably non-seasonal, and glandular-viscainsSipreading-prostrate, rooting
at nodes, reaching 50 cm long. Leaves alternate, 5-20 mm losgjy rfwoear to spatulate or
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oblanceolate, often semi-succulent; margins entireearly so. Calyx lobed halfway or more, the
lobes much longer than the tube, and about as long as ticatorollas funnelform to cup-shaped,

8 mm wide, the tube white or yellowish, the corolla limb &ixks purple. Fertile stamens 4, plus a
sterile filament. Fruit a capsule opening apically; sesgimerous, minute, 0.5 mm long, chunky,
brown, conspicuously reticulate with minute iridescemintiows” or facets.

In the flora area known only from Quitobaquito where abduladozen plants were found
in 1988 on moist soil of the alkaline flat just west of pload, but these plants were not present the
following year. The nearest records are along the bankseo€Cblorado River at Yuma and the
Buenos Aires National Wildlife Refuge.

Southern United States to South America, and intratlacel weedy elsewhere; perhaps not
native outside of South America.

OP: Quitobaquito, rare on barren ground on alkaline @atpr 1988 Felger88-317

Figure 2. Calibrachoa parviflora Salero Ranch, Santa Cruz Co., photos by Sue Carn@jadattle tank near
ranch headquarters, 26 Mar 2014; (B) Cattle tank in unid /&y 2013.

Capsicum
Annual and perennial herbs and small shrubs. Americaslynwagiical and subtropical; 25
species. Includes the diverse cultivated chiles.

Capsicum annuumLinnaeus varglabriusculum (Dunal) Heiser & Pickersgill
[C. indicumDierbach formaviculareDierbach. C. annuumvar. aviculare (Dierbach) D'Arcy &
Eshbaugh (nom. illegit.)]
Chiltepin, bird-pepperchiltepin a'al ko'okol. Figure 3.

Slender-stemmed, much-branched bushes, perennial and seesodly at the base; glabrate
to sparsely puberulent. Leaves with slender petioles, dltedlthin and ovate to lanceolate-ovate, 2—
6 cm long, the tip acute, the margins entire. Flowerslender pedicels elongating in fruit; calyx
minutely 5-toothed; corollas white, 7-10 mm wide, nearly ragaie broadly 5-toothed with a very
short tube. Anthers opening by longitudinal, full-length slhs, filaments as long as or longer than
the anthers. Berries rounded to ellipsoid, 8 mm in diametdrwhen ripe, ripening at least in late
summer and fall, and often persisting through winter antyespring; multiple-seeded with pale
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yellowish brown seeds 2.5 mm wide.
Scattered and locally in canyons and steep slopes injoh&a@untains.

This is the famous, fiery-hot wild chile ranging fromuthern Arizona and Texas to South
America. The westernmost limit is in the Ajo Mountiand it is more common eastward in the
Tohono O'odham region and to the southeast in Sonora.

OP: Alamo Canyon, 14 Sep 194Gpodding 310-41ASU). Boulder Canyon: Side drainage to the S,
on steep N-facing shaded slope, 4 ft high, growing up thr8igmondsial5 Jan 1989Vilson 207 N-facing,
growing along W wall of very steeside drainage wittiRhamnuslicifolia and Prosopisveluting one plant,
Tewksbury 11 Sep 2004

Figure 3. Capsicum annuunvar. glabriusculum Plant grown from seed from Native Seed/Search, from
Tumacacori Chiltepine Preserve, Santa Cruz Co., 25 ALg, 2hotos by Jim Verrier.

Chamaesaracha
Herbaceous perennials. Mexico and southwestern UniteesS8aspecies.

Chamaesaracha aridaHenrickson
[C. felgeriB.L. Turner, Phytologia 97(3): 232-233, Fig. 1, Map 7, 2015.]
False nightshade. Figure 4.

Herbaceous perennials from deeply buried roots, rhizomatodgharstems often partially
buried. The above-ground portion is frost sensitive. Sw&suending to spreading, 5-55 cm long.
Herbage with branched and forked hairs with thick, shdtite cells; new growth densely pubescent,
older herbage often less densely to sparsely pubescentesLakliernate and opposite (even on the
same stem), (2.5) 4-9 cm long, mostly narrowly elliptissse to petioled, the margins mostly
pinnately lobed or sometimes wavy. Flowers 1 or 2 insaxih slender pedicels (1) 2-6 cm long.
Calyx 5-lobed, moderately enlarging and partially or nyostivering the berry (not inflated as in
Physalig. Corollas 1.5-2.5 cm wide, rotate or circular in outliméth very short lobes), cream-
yellow to white, with darker, thicker, plicae (pleats)rfimg a star-shaped pattern and woolly pads
alternating with the filament bases. Anthers yellow,nopg longitudinally. Berries globose, 6-8
mm wide, usually whitish and becoming rather dry, few-seadedbearing seeds only near the base.
Growing and flowering during warmer times of the year dependn soil moisture.
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Locally common in low-lying silty soils of playas, sandt§, valleys, and low dunes along
the southern part of Cabeza Prieta and the Lechuguillayva

Arizona to Utah, Colorado, New Mexico and west Teras, northern Mexico from Sonora
eastward and southward in the Chihuahuan Desert Region.
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Figure 4. Chamaesaracha aridaSalero Ranch, 8 miles
Sue Carnahan. [ID corrected 10 Aug 2016]

Three botanists have each provided different taxonomie€Hiamaesaracha The most
conservative is by Averett (1973, 2010), in which he recognizeddaspreadC. coronopus
Henrickson (2009) segregated western populatiortS. aforonopusasC. arida, and noted that the
type material of C coronopusis glabrous. Turner (2015) opted for narrower interpioeis,
restrictingC. coronopudo southern Texas and adjacent northeastern MexicanagpedC. aridain
Arizona, including Yuma County, to Utah, Colorado, damekas and much of northern Mexico.
Turner (2015: 232-233) namé& felgerias a narrow endemic that is “apparently adapted to deep
sandy soils and appears restricted to southern Yumaa@a.perhaps closely adjacent Mexico)” and
“resemblesC. arida but differs in having larger mid-stem leaves (ca. 7-12 amg hs. 3-5 cm),
longer hairs on both stems and calyx (ca. 2-3 mm vs. 0.5+4h)) amd larger, more expanded,
corollas (2—3 cm across vs. 1-2 cm).” Turner cited the faligwpecimens fo€. felgeri Felger 92-
26, 92-626 01-548 and04-63(holotype). Some plants on the dunes benefit from theieptvater
in the sands below and indeed are larger with larger lema&arger flowers than other populations.
Other plants from Yuma County and elsewhere have smeliees and flowers and some on the
dunes produced in years of scant rainfall also haveivela small leaves and flowers (James
Henrickson, pers. comm. 2016).

Chamaesaracha felgejoins the ranks of other endemic or quasi-endemic taxptediand
restricted to dune and windblown sand habitats of southimmeAtezona and adjacent or nearby areas
in northwestern Sonora, southeastern California, antieestern Baja California. These plants show
varying morphological distinctions that may or may not beiafitly or genetically differentiated to
warrant taxonomic recognitionDalea mollissima, Euphorbia platysperma, Heterotheca thinijcola
and Stephanomeria schottére clearly endemic at the species level. Others, aséngythamnia
serratasensu strictoChamaesaracha felgerCroton wigginsiisensu strictolarrea tridentatavar.
arenaria, Palafoxia aridavar. gigantea and Sphaeralcea orcuttiipffer fertile ground for further
investigation(e.g., Felger 2000; Felger et al. 2015a; Felger & Rutman 2015a).
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CP: Pinacate FlatsHardy & Goodding3 Dec 1935 Pinacate Plateau, Camino del Diablo, 28 Oct
1937,Gentry 3507DES). NE edge of Las Playas, Tule Desert, 15 Apr 19bds 355 E edge of Las Playas,
700 ft, Simmons 13 Sep 1964Camino del Diablo, 10.3 mi WSW of Papago Well, creodtat, corolla
yellowish, frequent, 12 Mar 198Raniel 1683(ASU). Dunes N of Camino del Diablo, 6 mi W of O’'Mei
grave, flowers white, 13 Mar 198Bjber 37 Playa west of O’Neil HillsHarlan 20 Mar 1983 W of Pinacate
lava flow, common in silty depressions, sandy plainsM2® 1985,McLaughlin 2989 Pinta Sands along
Camino del Diablo, common on low dunes with extensive ptipakiof spring ephemerals, 780 ft, 1 Feb 1992,
Felger 92-26(ARIZ, TEX). Lava and sand on Pinacate Lava flowl, sindy streambed, white flowers, 21 Mar
1992,Harlan 6Q Tule Tank drainage, 23 Mar 1992arlan 115b(CAB). West Pinta Sands, 780 feet, locally
common on low stabilized dunekarrea divaricata, Hilaria rigida, Palafoxiaarida, Oenothera avita, O.
deltoides 16 Jun 1992Felger 92-626(ARIZ, TEX). E Pinta Sands, sand sdifrrea divaricata Prosopis
velutina-glandulosa, Hilaria rigida, Opuntia kunzei, Ambrosia deltojdieav Ferocactus wislizenil5 Sep
1992,Felger 92-763 W Pinta Sands, sand flats and low, stable duPresopiscf. glandulosavar. torreyana,
Larrea divaricata, Stillingialinearifolia, and ephemerals, 15 Sep 1982|ger 92-782 Pinacate Lava along
Camino del Diablo at 2 mi E of W edge of the lava fl@& Nov 2001 Felger 01-548ASU, TEX).

TA: Lechuguilla Valley, vicinity Coyote Water in Coyote Vasvash banks, broad sandy wash, cut
about 1 m deep, 975 fRrosopis glandulosa, Acacia greggii, Lycium parishii, L. fremontii,macrodon
Encelia farinosa, Ambrosia ambrosioides, Hymenoclea salstdase growth of ephemerals, 25 Oct 2004,
Felger 04-35. Coyote Wash at Camino del Diablo, bottom of LechugMi#iey, SE of Tinajas Atlas, 1010 ft,
lowest point on Camino crossing, there is a sheet fleve in the valley bottom but no wash (erosion) has
formed, perennials from deep-seated roots, corollasshhi#5 Oct 20045elger 04-63(holotype ofC. felgeri
TEX; isotypes, ARIZ, ASU, MO).

Datura — Jimsonweed

Annuals and herbaceous perennials. New World, tropicabaion temperate, especially
Mexico and southwestern United States, adventive in tHaXirld; 13 species. The plants contain
narcotic and poisonous alkaloids.

Datura discolor Bernhardi
Desert daturaploache Figure 5.

Non-seasonal ephemerals, but frost-sensitive and responding foooooler weather; highly
variable in size, 8-60 cm to sometimes more than 100 cmHaitbage stinky, glabrate or variously
pubescent. Leaves broadly ovate, entire or toothed or pigpriabed, larger leaves 7—20 cm long,
the petioles prominent. Flowers large, solitary, er&egrant, nocturnal, and lasting one day.
Flowering calyx tubular, ribbed, 7-9.5 cm long, most of the cHlifing away as the fruit develops,
leaving the calyx base to form a bract-like skirt 1-1.5 ddevaround the base of the fruit. Corollas
8-17 cm long, white with a purple flush in the throat. Anthgoening longitudinally. Fruits
globose, prickly (spinescent) capsules, turning down at ityat{8.5) 4-5 (7) cm wide including
spines. Seeds small, kidney-shaped, and blackish, wittite caruncle.

Widely scattered across the flora area, mostly aloaghes, also waterholes and canyon
bottoms.

Southern Arizona and southeastern California to Bajdo@aa Sur and southern Mexico,
and the Caribbean. The flowers are the largest of anyipl#me Sonoran Desert.

All parts of the plant are poisonous and may cause dezivemiting, dermatitis, permanent
mental disorder, and even death. The common English namspniveed, is derived from
Jamestown, Virginia, where British troops were poisonedeafing the foliage. Some Native
American names refer to its narcotic effect or sdeess, although various indigenous people treat
the plant with considerable respect and caution. Meditise$ have been widespread, including
among the Seris and the Hia-Ced O’odham (Felger & Moser 1@8%erfet al. 1992).
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OP: SE of Walls Well, 30 Aug 194530uld 3216 Dos LomitasWarren 17 Nov 1974.Aguajita
Wash, 13 Sep 1986¢lger86-282

CP: Papago Well, 27 Oct 193@entry 34989DES). West Pinta Sands, 15 Sep 19%2ger 92-778

TA: Tinajas Altas, bajada, 19 Mar 19%&Iger (observation). Coyote Wash at Camino del Diablo, 25
Oct 2004 Felger 04-64

Figure 5. Datura discolor. (A) By Lucretia Breazeale Hamilton. (B) Arch Cany 16 Sep 2006. (C) Seeds,
note the white strophioles, Ajo, 20 Sep 2014. (D) W of/H& at mile 66, 6 Oct 2012.

t1Datura wrightii Regel
[D. meteloide®f authors, noD. meteloide®unal]
Toloache
Large herbaceous perennials with large white flowerse sBeds differ in part from those of
D. discolorby being larger, more pear shaped, flattened, and boeyturé.

It was in Organ Pipe more than 9000 years ago. Thestgaesent-day population is in the
Baboquivari Mountains. A widespread and often weedy spes@eghwestern United States and
northwestern Mexico.

OP: tAlamo Canyon, seeds, 9570 ydpuerto Blanco Mts, seeds, 9070 ybp.
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Lycium — Wolfberry, box thornsalicieso(Sonora)frutilla (Baja California)

Densely branched, unpleasantly thorny or spinescent stittbsard wood and rigid stems
(those in the flora area); glabrate or glabrous, or withticellular glandular and/or non-glandular
hairs. Leaves gradually drought deciduous, entire, amitsecculent, clustered (fascicled) in short
shoots, as well as widely spaced on long shoots (primary lgrovilowers borne in the leaf axils,
single or in groups of 2—6 per leaf fascicle. Most flowg@9 5-merous. Calyx cup-shaped to
tubular, (2-4) 5-toothed or lobed. Filaments longer than ahiers, the anthers opening
longitudinally. Often flowering in mid-winter to earlgpring depending on soil moisture, or with
sufficient rain some may flower at any time of yearuitra berry (fleshy and red or orange) or drupe-
like (hard and scarcely fleshy, green or red-oran@®eds 2—many, usually somewhat flattened.

Worldwide, mostly deserts and warm semi-arid regionswaih more humid regions, many
semi-halophytic; 90 species. The Chinese wolfbdrryghinensisis cultivated in the East Asia as a
leaf vegetable, the goji berry is the fruit lof barbarum also from China, and a few species are
grown in temperate climates as ornamental shrubs.

Identification can be risky or hopeless without floweréroits. However, even in dry season
you can often find at least a few dried flowers or &udllowing identification.L. exsertumandL.
fremontii have morphologically distinctive male and female/bisexi@aidrs on separate plants
(Miller & Venable 2002; Yeung et al. 2005). The other speigbe flora area produce bisexual
flowers. The fleshy-fruited species have edible fruithoaigh onlyL. fremontiiseems to have been
a significant food plant (Felger 2007; Felger & Moser 1985; Hodg8@1). Chiang and Landrum
(2009) provide useful floristic information and distributionpsdor Arizona.

1. Corollas whitish, or whitish with a greenish tubvejté scarcely fleshy or with a thin fleshy
pericarp, greenish glaucous or red-orangd;deeded.

2. Shrubs mostly less than 1 (1.3) m in height; leaves 2.5-2ngnat least the short-shoot,
fascicled leaves rounded in cross-section and often ldegatalyx lobes (2 or 3) 4, the corolla
lobes 4; fruits not constricted, 2—4 mm long, orange teradge when ripe.
............................................................................................. Lycium californicum
2. Shrubs often more than 1.5 m tall; leaves 15-50 cm longniéat; calyx lobes 5, the corolla
lobes 5; fruits constricted near or below middle, 10 mm Igregnish-glaucous even when ripe.
................................................................................................ Lycium macrodon

1. Corollas whitish or lavender; fruits fleshy, orangeet-orange when ripe, several- to many-
seeded.

3. Calyx lobes about as long as or longer than the calyx(lnlies sometimes shorter on some
flowers on a shrub).

4. Calyx usually 4- or 5-keeled, the areas (sinuses) betiakes of flowering calyx rounded, the
calyx lobes unequal in size, some lobes essentiallyngldkmvers often highly congested

(crowded) ON SEEIMS ... .ottt e e et e e Lycium brevipes
4. Calyx usually not keeled (or not conspicuously so), dretygeen lobes of flowering calyx
narrow, acute, the calyx lobes equal in size; flowetsangested...............Lycium parishii

3. Calyx lobes shorter than the tube (sometimes as long asohinL. berlandiery.

5. Leaves, pedicels, and calyces glandular-hairy; pediedl§ mm long; flowers unisexual, male
and female flowers of different sizes and on sepalatgs.
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6. Corollas mostly white, flared above, the tube pubescsittepmale flowers with stamens

exserted, the free portion of the filaments very densaly fbelow........... Lycium exsertum
6. Corollas lavender, tubular, the tube glabrous inside; rnmlerfs with stamens not exserted,
the free portion of the filaments glabrous to moderatelyha............... Lycium fremontii

5. Plants glabrous; pedicels mostly 1-7 mm long; flowers bisexual

7. Flowers slender, longer than wide; corolla tube narrownamytal or nearly so, the lobes
lavender; filaments sparsely hairy to glabrous at bafe®fportion........ Lycium andersonii
7. Flowers broad, as wide as or wider than long, the cdrdia campanulate (conspicuously
expanded above), the corollas (including lobes) whitish; filasngensely hairy at base of free
0] 110 o Lycium berlandieri

Lycium andersonii A. Gray var.andersonii
[L. andersoniivar.deserticola(C.L. Hitchcock) Jepson]
Desert wolfberrysaliciesq s-toa kuavdl Figure 6.

Shrubs, often 1.2-2.5 m tall, the bark tan to grayish and ctigate, twigs often thorn-
tipped. Leaves glabrous, mostly linear-spatulate, 5-30 x 16—hr(. Pedicels 1-7.5 mm long.
Flowers nearly tubular. Calyx tube 1.6—2.6 mm long, the tdefieg) 0.4—1.3 mm long and often
with minutely ciliate margins (calyx often cleft, foimg 2 larger lobes, each with 2 or 3 teeth, the
calyx then appearing 2-lipped). Corollas slender, the tulstlyneery narrow and nearly tubular,
greenish white, 5.5-12.5 mm long when fresh, the lobes 1.4-2.5lomgn lavender, 4 or 5
(sometimes even on the same plant; the fifth lobe sometmnger than the others). Stamens about
as long as the tube to moderately but conspicuously exsbesal part of free portion of filaments
glabrous or moderately pubescent with short white hairdutiesl portion densely hairy. Fruits often
1 cm long, ovoid, fleshy, bright orange, with multiple seesisch 1.3—-1.5 mm long. Flowering
mostly February to April, and also with rains at otkesisons.

Common and widespread across the flora area in mantatsabicluding plains, sand or
rocky hills, mountains, and especially common along washesandcky slopes. The fruits are
edible.

Variety andersonii occurs through most of the species range: Arizona toloain&Jtah,
Nevada, and southern California to Baja California Sumee other varieties, only one of which, var.
pubescens. Watson, is probably worth recognizing (Felger 2000; Félgatilder 2012).

OP: Kino Peak, 18 Mar 1944Clark 11418(ORPI). Dos LomitasWarren 17 Nov 19740RPI).
Puerto Blanco loop, 1.3 mi S of junction with Bates ViRalad, 7 Jun 197%hiang 662(ASU). Quitobaquito,
23 Feb 1990Felger 90-47

CP: Pinacate Plateau, 24 Nov 198hodding 253G Buckhorn TankMonson 22 Dec 1954CAB). .
5 mi N of Tule Tank, 2 Feb 199E¢lger 92-76 E Pinta Sands, 15 Sep 19%2lger 92-756. Chico Shunie
Wash, 2 Feb 200Rutman 2003-31

TA: Borrego Canyon, 3 Feb 199Belger (observation). Arroyo 2 mi SE of Tinajas Altas, 28wN
2008, Felger 08-196.
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Figure 6. Lycium andersonivar. andersonii (A) Bonito Well, 12 Mar 2015. (B-D) Sierra Blancandtate
Biosphere Reserve, Sonora, 18 Feb 2015. Hat Mountaioe&a Mts, Maricopa Co.: (E) 20 Aug 2006; (F) 22
Mar 2014. (G) Tubac Foothills Ranch, Santa Cruz Co.ull8015, photo by Sue Carnahan.
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Lycium berlandieri Dunal varlongistylum C.L. Hitchcock
Bachata salicieso Figure 7.

Spinescent woody shrubs often 1-2+ m tall, often somewhasetpar openly branched.
ResemblingL. andersoniibut distinguished in part by smooth and dark reddish-browk, Ipaie
yellow-white flowers, conspicuously wider (campanulate) daspland longer corolla lobes. Leaves
mostly 5-30 mm long, linear to spatulate-obovate, glabrous. eFdosolitary or 2 or 3 in fascicles in
leaf axils. Pedicels 3—20 mm long. Calyx cup-shaped, 3—8.loGerollas white, constricted above

i LY i

Figure 7. Lycium berlandiei var.longistylun. Ajo Scenic Loop, Little Ajo Mts: (A) 31 Jul 2014; (BB Aug
2014. (C) Ajo, 5 Sep 2011. (D) Ajo Mountain Drive, 2 Aug 2018B) Gunsight Hills, 10 Sep 2013. (F)
Senita Basin, 10 May 201
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the ovary, campanulate, as wide as or wider than long, 4—3omgnwith 4 or 5 lobes. Stamens
shorter than the tube or long-exserted, filaments dehsgly at base of free portion. Fruits globose,
5 mm wide, fleshy and red-orange, edible, and many-seedemparéntly flowering at various
seasons with sufficient soil moisture, at least in Manad fall.

Widespread in Organ Pipe and the eastern part of Céloea. Rocky slopes and low hills,
coarse soils and sometimes in cracks in bedrock, dsas@long washes. This or a similar species
has been in Organ Pipe for more than 7500 years.

Four varieties in northern Mexico and Arizona to Texaariéfy longistylumin southern
Arizona and western Sonora.

OP: Ajo Mt Drive 5.1 mi by road NE of Visitor Center,Nov 1977 Bowers 908 1 mi SW of Visitor
Center, 13 Sep 19780owers 1522 1.5 mi N of Twin Peaks, Puerto Blanco Mts, 30 Mar 1&ilnson 205
Arch Canyon,Rutman 14 Aug 199@0RPI). 1. cf. berlandieri Puerto Blanco Mts, on ridge, twigs, leaves,
seeds, modern (30) to 7560 ybp (11 samples).

CP: Christmas Pas¥an Devender 9 Mar 1980_ower end of Agua Dulce Pass, 19 Mar 198Iias
10229

Lycium brevipes Bentham varbrevipes
[L. richii A. Gray]
Salicieso Figure 8.

Densely branched shrubs to 2+ m tall. Leaves, pedicelszayces conspicuously glandular
pubescent. Leaves broadly to narrowly spatulate or ol&atee6—-40 x 4-8 mm. Flowers and fruits
commonly many and crowded at the branch tips. Pedicels 3-5 mm@aigx, corolla, and stamens
4- or 5-merous, even on the same branch. Flowers pale layealygrand corolla lobes usually long
relative to the tube. Calyx tube and lobes often 4- or fe#eespecially when dried, the tube 2.5—
3.5 mm long, the lobes 1.5-4.5 mm long, the sinuses (gaps) rourtdeetib¢he lobes. Corolla tube
(2.2) 4.5-5.5 mm long, the lobes lavender, spreading, (2.5) 3—4ngn Etamens well exserted, the
anthers conspicuous, the free base of the filaments. hemyits fleshy and edible, orange or red, the
seeds many, 1.5-2.2 mm long. Flowering in warmer monthgesaeng drought.

Possibly occurring locally in the southern margin of OrBgre at Senita Basin, and known
from collections nearby in the Rio Sonoyta valley in Sonotdhsof Quitobaquito (Felger 2000).
This species has been reported from Organ Pipe by Chiang @88byhers, but we have not found
identifiable specimens and it is otherwise not known todieve in Arizona. In a later publication,
Chiang and Landrum (2009) make no mention of this species ifoprn.

Gulf of California region including islands, western Sonaral Sinaloa, and both Baja
California states, and southern California. Generallyxeroriparian or alkaline semi-riparian
habitats. It might be confused with parishii; L. brevipesusually has larger flowers, often larger
and greener leaves, and stouter twigs and branches, aselydenowded flowers.

Another variety ofL. brevipesoccurs in coastal areas and the Channel Islands of southe
California.
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Figure 8. Lycium brevipewar. brevipes (A—C & E) Puerto Pefiasco, Sonora, 19 Feb 2015. (D)Casos,
Sonora, 30 Oct 2013, photo by Sue Carnahan.

Lycium californicum Nuttall ex A. Gray varcalifornicum
[L. californicumvar. arizonicumA. Gray. L. carinatumS. Watson.L. californicumvar. carinatum
(S. Watson) F. Chiang.. californicumsubspcarinatum(S. Watson) Felger & C.H. Lowe]
California desert-thorn. Figure 9.

Low, spreading and densely branched shrubs, as wide adeortian tall, mostly less than 1
(1.3) m tall; mostly branching at right angles, the twiglatively short, very rigid, stout, and thorn-
tipped. Short-shoot (fascicled) leaves mostly 2.5-8 mm leeny, succulent, terete, often bead-like
and pear-shaped to globose; larger long-shoot leavestfief1.5 x 1.7-3.5 mm, often linear-terete
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to linear-oblong or spatulate or narrowly oblanceolakdowers subsessile, 6.5-7 mm long when
fresh, including stamens and the short pedicel. Feabftes 2.6—4.3 mm long, succulent, the angles
of the tube and lobes rounded, often becoming keeled upon deyilyy; lobes 4, or occasionally 2,
opposite lobes reduced. Corollas white, 4-lobed, 4-5.3widg, the lobes spreading, sometimes
with lavender near the throat. (Occasional flowers hav2- or 3-lobed perianth.) Stamens
conspicuously exserted, the filaments white; anthersstigcha yellow-green. Style white, well
exserted. Flowering in late winter and early springuits 3—4 mm long, orange, rounded to oval, the
pericarp thin and scarcely fleshy; fruits 2-seeded, texls embedded in a bony endocarp; the
endocarps 2.5-3.5 mm long, whitish, oblong-obovoid, grooved along the 2oweétheir common
surface, the outer surfaces convex and smooth.
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Figure 9. Lycium californicumvar. californicum La Abra Plain near South Puerto Blanco Drive: (APBF)
25 Feb 2015; (C) 23 Sep 2014; (G) 15 Mar 2015.
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An extensive but geographically isolated population occurtherLa Abra Plain in Organ
Pipe and adjacent Sonora near the international bordekrd-@ast of Quitobaquito. It is locally
common on this sandy desert plain dissected by small wasidebw, broad floodplains, where it
grows with Lycium fremontii L. parishii, and Atriplex polycarpa Another population, apparently
much smaller, occurs in Cabeza Prieta west of Tule Tank.

Yeung et al. (2005) indicate thiat californicumin the flora area is diploid, and that diploid
populations have bisexual flowers. Populations at the peripbfetiie geographic range df.
californicumvar. californicumtend to be polyploids with male and female flowerseparate plants
(Yeung et al. 2005).

Variety californicum (including var.arizonicumand var.carinatun) ranges from central
Arizona to coastal Sonora nearly to Sinaloa, andsgiat in southwestern California and both Baja
California states. Varietinterior F. Chiang is geographically isolated in the southern reachthe
Chihuahuan Desert in northern Mexico.

OP: La Abra Valley near Santa [sic] Domingo (probablySonora; there was no border fence or
border road at that time), 13 Apr 1941¢Dougall87. La Abra Plain, 3.5 mi E of Aguajita Wash on South
Puerto Blanco Drive, 24 Oct 199%¢lger90-472

CP: Wash that crosses Camino del Diablo 1% mi W of TulekTancommon, 15 Jan 2008utman
2005-0115-8

Lycium exsertum A. Gray
Arizona desert-thorrsalicieso. Figure 10.

Densely-branched shrubs often reaching about 2.5 m talaveke pedicels, and calyces
glandular hairy and viscid. Leaves 1.5-4 cm long, spatulatddvate. Pedicels 4-12 mm long,
flowers usually pendulous. Male and female flowers qguaisge plants, or some plants with
morphologically bisexual flowers. Calyx tube 3.5-4 mm long, theddh5-2 mm long and unequal;
calyx rupturing and spreading as the fruit develops. Cordilasnents, anthers (before anthesis),
and style mostly white, or the corollas tinged with paleetjahe stigma green. Corolla tube 7.5—
8.5+ mm long, hairy inside, narrowed below, moderatelseflaabove, the lobes 1.5 mm long and
spreading. Stamens exserted on staminate plantgydrgen of filaments very densely hairy below.
Fruits fleshy, orange, and edible; many-seeded. Flowerilegsttin February.

Locally common in or near the Ajo Mountains, extendingigher elevation generally above
other lyciums, and occasional in the Puerto Blanco Mounteigs, Senita Basin).

Much of Arizona except the northeastern of the state,ewe8onora, and Baja California
Sur.

This species and.. fremontii are reliably distinguished only when in flowerLycium
exsertums generally functionally dioecious in a manner similak .téremontii,to which it is closely
related. L. exsertumcan be distinguished by its usually pendent flowers, shpedicels, more
campanulate (less tubular) calyx, dirty white and morenfiacorollas, long-exserted stamens (on
male flowers) and densely hairy filaments. Ad.infremontii the male flowers are larger than the
female flower. It is a species with diploid and tptoed members, witth = 12 or 24, whereak.
fremontiiis polyploid (Chiang-Cabrera 1981; Chiang & Landrum 20Q8)cium exsertunis readily
distinguished fronL. brevipesby its often unisexual flowers, longer pedicels, non-keelecces)y
white and more slender and elongated corollas, and non-condlesters. Lyicum exsertunandL.
fremontii occur side-by-side in Organ Pipe at least in AlamoyGamear the well, Aguajita Wash
near Bonito Well, and Kuakatch Wash along the easternelwithin the Monument.
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OP: Along wash at Senita Basin, flowers white, pendulousF&6 1978,Bowers 1092(ORPI).
Alamo Canyon, canyon bottom, 2600 ft, 16 Feb 1H8wers 1564 Arch Canyon,Wirt 27 Feb 1991
Kuakatch Wash, 0.5 mi W of E boundary of Organ Fifagman 25 Feb 19%ORPI).
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Figure 10.Lycium exsertumAlamo Canyon: (A, C, F) 14 Feb 2015; (E) 4 Apr 2015) KBakatch Wash near
E boundary of ORPI, 13 Mar 2010. (D) Estes Canyon, 2828&b. A & D, male flowers; C, female flowers.

Lycium fremontii A. Gray var.fremontii
Frémont wolfberry, desert goji-berry; salicieso; kuavidigure 11.

Densely branched shrubs 1.5-2.5 m tall (to 4 m growing up undseguite trees along
washes such as south of Aguajita Spring), the twigs malstyn-tipped. The younger leaves,
especially petioles, and leaves among infloresceraesyell as inflorescences and calyces have a
mixture of short gland-tipped hairs as well as multleztlnon-glandular hairs, which at low
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magnification look glandular, but high magnification shows theyrat glandular. As these parts
mature or age, they tend become glabrate or glabrous|earséack glandular hairs. Most leaves 1—
5 (6) cm long, spatulate to obovate or elliptic; older leavieenafucculent.
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Figure 11. Lycium fremontiivar. fremontii. (A) Plant with male flowers, Alamo Canyon, 14 Feb 201B)
Kuakatch Wash near E boundary of ORPI, 11 Mar 2015. Qujtotoa (C) Male flowers, 25 Feb 2015; (E) 9
Mar 2008; (F) 1 Jun 2010. (D) Female flowers, Rio SondBaniles W of Sonoyta, Sonora, 8 Feb 2015.

Male and female flowers on separate plants. The nhaleefs are larger, have fertile,
exserted stamens and included and reduced sterilg siytestigmas, and do not produce fruit. The
female flowers are smaller, have exserted styles agihast, included sterile anthers, and produce
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fruits. This species also has plants with morphologidaiexual but mostly functionally female
flowers (Miller & Venable 2002). Among all flowers: pedicéls18 mm long; calyx tube 3.5-7 mm
long; corolla tube 4-15 mm long, glabrous inside, the lobesadimggy pale to dark lavender.
Stamens (male flowers) with free portion of the filarsegtabrous or moderately hairy. Calyx
(female flowers) rupturing and spreading as the fruit developruits orange, juicy, and edible,
usually longer than wide, and many-seeded. Seeds 1.7-2.1 mmliggmgan, compressed, the
surfaces minutely pitted and tuberculate (closely resamithose ofL. parishi). Flowering
(January) February and March (May), and often alsmliget and November; fruiting about one
month after flowering.

Widely scattered and locally common, mostly along wasimel low-lying alkaline-soil flats
from Organ Pipe to Tinajas Altas.

Arizona except the northern and eastern portions, déseaasithern California, both states of
Baja California, and western Sonora. Another varietyiecon the Baja California Peninsula.

This lycium is readily recognized by the glandular$@n the herbage, pedicels, and calyx,
long pedicels, dimorphic as well as bisexual lavender flowaend relatively large, soft, and fleshy
fruits.

The fruits were an important food resource, eateshftrit especially cooked, and also dried
like raisins (Felger & Moser 1985; Felger et al. 1992; Rea 199Rga likened the fruits to
cranberries. Most people added sugar to cooked lyciuns.frditis species produces larger fruits
and probably larger yields than most other regional lycgjpecies. The fruits are similar to goji
berries, and Richard has advocated developing this lycitamdasert-adapted agronomic crop, giving
it the name “desert goji-berry.” The Tohono O’odham madédimgitoows from the wood (Castetter
& Underhill 1935).

OP: Quitobaquito:Nichol 28 Mar 19397 Jun 1975Chiang 664(ASU, DES); 10 Mar 2001Miller
01-6. Wash near Dos Lomitas, 28 Jan 1B@&wers 1011 3.5 mi E of Aguajita Wash on south Puerto Blanco
Drive, 24 Oct 1990Felger 90-46§ ARIZ, ASU).

CP: Near Cabeza Prieta, 21 Mar 19%hreve(label damaged, number missing). 7.8 mi on Camino
del Diablo W of Pinta Sands, 1 Feb 1992|ger 92-42 Daniels Arroyo, 26 Sep 199Plarlan 327 Heart
Tank, 27 Feb 199Felger 93-168 Tule Well, 27 Feb 199Felger 93-170

TA: Below Tinajas Altas, wash, 19 Feb 19K8;Laughlin 1967 Coyote Water, 25 Oct 200Belger
04-48

Lycium macrodon A. Gray varmacrodon
Desert wolfberry; s-cuk kuaviul Figure 12.

Spinescent shrubs 1.2-2.3 m tall, usually with stout rigahdires and twigs, the long-shoot
nodes often bearing stout spines. Leaves (especially ttegs)haedicels, and calyces minutely and
sparsely to relatively densely glandular hairy, or t#evés glabrous or glabrate. (Better-watered
plants tend to be glabrous or less pubescent.) Leavesdipatlate to obovate or oblong, narrowed
to a short petiole or subsessile. Long shoots often gittively large, glaucous-blue succulent
leaves, the larger ones 25-50 x 8-13+ mm; short-shoot leavesy msosller, thinner (less
succulent), and greener, the larger ones 16—46 x 4—7 mm. Pettieel8 oim long. Calyx abogt
as long as the corolla tube, the lobes slender and mugérltimn the tube. Corolla tube 8.5-10.5
mm long, white with green veins in the throat, the lob#&dte, often with a slight bluish tinge,
triangular and reflexed. Stamens and style scanrahot at all protruding from the corolla; filaments
glabrous; stigma green. Fruits (pericarp) hard, 1 cm longhwipe, conspicuously glaucous,
constricted (appearing pinched off) below the middle, notchedeatip, with 2 chambers (locules),
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the upper part of each locule producing 1 or 2 seeds enclosad éndocarp; lower part of fruit
producing ovules but these aborting. Endocarps often 5.5-6 mm long,abdngculptured, not
grooved and not flattened, the seeds often 3.5—-4 mm longn#ait orbicular to oblong. Flowering
mostly February and March, the fruits ripening early Apoilearly May. The green and white
flowers and the hard, green fruits are unique among thenadyciums.

Washes, sand flats, and alluvial flats, often lgcabmmon in widely scattered sites across
Organ Pipe and Cabeza Prieta, and at Tinajas Altasetheas also present at least 8200 years ago.
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Figure 12. Lycium macrodowar. macrodon (A) Ajo, 8 Mar 2015. (B) Hwy 8, 35 km S of Sonoytangra, 9
Mar 2015. (C) Unripe fruits, Hwy 86, mile 95, 16 Apr 2015. &®rra Los Tanques, Sonora, 17 Feb 2008.
(E) Crater RangeMaricopa Co., 7 Jan 2014. (F) Quitobaquito, 20 Mar 2005. A{G)27 May 2015. (H)
Kuakatch Wash near Hwy 85, 13 Mar 2010.
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Variety macrodonin southwestern and central Arizona and northwestern SoAaother
variety in central to southwestern Sonora.

OP: Quitobaquito: 28 Jan 189|earns 274QCAS); 6 Apr 1988Felger 88-311 Bates Well, 23 Apr
1942,Cooper 574 Puerto Blanco loop, 1.3 mi S of junction with BatesllV@@ad, 7 Jun 1975Chiang 663
(ASU). Armenta Ranchyirt 25 Mar 1990(ORPI). Kuakatch wash near E boundary, 9 Feb 2B0iman
observation.

CP: Monreal Well,Simmons 20 Oct 196ZAB). Papago Well, 10 Apr 1978¢hto 22453 Pinta
Sands, 1 Feb 199F¢lger, observation. Road to Lower Well, 25 Feb 1998ger 93-68 Heart Tank, 27 Feb
1993,Felger 93-168.Chinamans Flat, 15 Mar 1993arlan 376

TA: Tinajas Altas: 29 Mar 193®arrison 6571 Van Devender 25 Mar 1980Coyote Water, 25 Oct
2004,Felger, observation.tButler Mts, twigs, leaves, seeds, 8160 ybp.

Lycium parishii A. Gray var parishii
Parish wolfberrysalicieso Figure 13.

Shrubs often 1.2-2 m tall, the twigs often thorn-tippederbilge, pedicels, and sepals
conspicuously glandular pubescent. Older twigs and steften dight grayish and striate
(occasionally dark colored), and relatively slender. viesaovate to obovate or spatulate, narrowly to
broadly so, 3-18 mm long; foliage often grayish green. Pedze& mm long. Calyx tube 1.5-3.5
mm long; lobes mostly more th&hto nearly twice as long the tube, blunt-tipped, usuallyi(&}6.5
mm long; calyx sinuses mostly acute in flower, obtuse uit.fr Corollas lavender, sometimes
becoming white with age; corolla tube 4.5-8.5 mm long, the lobes83.5.3nm long and lavender.
Stamens exserted and readily visible due to spreading afactwbes, the free portion of filaments
glabrate or sparsely hairy near base. Fruits 5-9 mm |dolgose-ovoid, fleshy, orange, and many-
seeded. Seeds 1.7-2.2 x 1.3-2 mm, pale tan, compressableverishape, somewhat D-shaped, the
surfaces minutely tuberculate (closely resembling those. dfemonti). Flowering after rains,
especially February and March, sometimes also AugusefNber; fruiting about one month after
flowering.

Widespread and very common across the flora area; wdlsit®scanyons, and rocky slopes.

Southwestern and south-central Arizona, inland southelifo@&, Baja California, and
northwestern Sonora. Another variety occurs in northeaktexco.

Readily recognized by the pale-colored stems, pale gemngfoliage, and pale lavender
flowers with highly variable calyx lobes often much lontien the calyx tube.

OP: Growler Valley, 30 Mar 193%hreve 6208 Canyon Diablo, 21 Mar 193Bearney 10828 Tres
Alamos Canyon, 2700 ff\ichol 24 Feb 1939 Organ Pipe headquarters area, 10 Apr 18tDougall 74
Dripping Springs, 15 Apr 195Rarker 7913 Arch Canyon, 28 Mar 196%iles 540 Darby Well Road, at
Bates Well, 7 Jun 197&hiang 661(ASU). Quitobaquito, 10 Nov 198F¢lger87-292

CP: Papago Well, 23 Nov 193Goodding 2100’Neil Hills, Darrow 14 Apr 1941 2.4 mi W of the
eastern boundary of Cabeza Prieta on the Bates Wellg®apall Rd, San Cristobal Wash, 16 Apr 1976,
Engard 875(ASU, annotated 1989 by Fernando Chiamg, 12; DES). Daniels Arroyo at Charlie Bell Rd, 18
Aug 1992 Felger 92-662 Road to Lower Well, 25 Feb 19%3glger 93-69  TA: Tinajas Altas, near bottom
tank, 19 Feb 1978Bowers 1584 Tinajas AltasVan Devender 9 Mar 1980Coyote Water, abundant, 25 Oct
2004,Felger 04-49
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Figure 13. Lycium parishiivar. parishii. (A, D) Ajo Scenic Loop, 31 Jul 2014. Bates Well RoadfNBates
Mts: (B) 24 Feb 2008; (C) 4 Aug 2014; (E) 7 May 2006. (F) Kt@k&Vash near Hwy 85, 13 Mar 2010. (G)
Bluebird Mine, 9 Mar 2014.

tLycium sp./spp.
These fossil samples may represent more than onespet demonstrate that members of
this genus have been in the Ajo Mountains since at teasniddle Wisconsin times.

OP: tAlamo Canyon, twigs, leaves, seeds, 1150 to 32,000 ybpniples). Montezuma’'s Head,
seeds, 17,830 ybp. Puerto Blanco Mts, on ridge, seeds, 758840 y0p (3 samples).
TA: fTinajas Altas, seeds, 4010 to 10,950 ybp (4 samples).
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Nicotiana — Tobacco

Annuals or perennial herbs, rarely shrubs. Leaves modile,ensually viscid pubescent,
rarely glabrous. Flowers often opening and fragrantgiitni Calyx 5-lobed, persistent. Corollas 5-
lobed, with a well-developed tube. Fruit a capsule; semathute and numerous. Mostly in the
Americas, tropical and warm temperate; 60 species.udesl commercial tobacch, tabacumand
ornamental garden annuals.

Traditional Native American tobacco includdd rusticaand N. tabacum Smoking was
largely ceremonial, often restricted to use by sham@astétter & Bell 1951; Rea 1997). “The
Cahuillas’ use of both wild and cultivated tobacco, howesgended to men and women, especially
older people, who smoked it almost daily when the plant wasgadle. Tobacco was considered a
relaxing euphoriant as well as a medicinal and ritualgiant” (Bean & Saubel 1971: 93). Tobacco
was smoked in cane pipes (d¥mragmite$ or less often in clay pipes in historic times ¢@dter &
Bell 1951). Alarcén in 1540 and Hardy in 1826 found tobacco ustae £olorado delta, but it is not
possible to know if this was wild or cultivated (Felger 208iifit & Flint 2005; Hardy 1829). Childs
(1954: 29) wrote that the Hia-Ced O’odham “smoked it from timmemorial. That is why they
killed so many immigrants coming and going to Californial48 and 1849—they wanted to get
what tobacco they carried along with them.” These evaasrred before Tom Childs was born, and
perhaps the reasons for these attacks were more complger(E007).

1. Glabrous shrubs; corollas yellow... .. . Nicotiana glauca
1. Glandular-pubescent annual or perennlal herbs corollas cwmteam whlte

2. Spring ephemerals; leaves sessile to short-petitledteém leaves not clasping; flowers pure

WHILE, NOCTUINAL. .. .t e e e e e e e e Nicotiana clevelandii
2. Perennials, sometimes flowering in the first seasoueseall sessile, the stem leaves clasping
(the leaf base wraps around the stem); flowers cream-wdnit@al............ Nicotiana obtusifolia

Nicotiana clevelandiiA. Gray
Desert tobaccdabaquillo del coyoteban vivga. Figure 14.

Winter-spring ephemerals, 10—75 cm tall, mostly with glsimain axis, or the more robust
plants often with several axes. Stems and leaves \sticky) hairy. Leaves variable, quickly
wilting, lanceolate to elliptic or ovate, the larger ones %413 cm long, the leaf tip acute to
sometimes obtuse. Early leaves in a basal rosette; leaxses with winged petioles, the stem leaves
reduced upward and sessile. Calyx lobes slender, 1wabe than the others and conspicuously
longer than the capsule, the other lobes about as longsasrter than the capsule. Corollas white,
12-20 mm long, nocturnal, closing in the morning depending on tetoper Capsules 5.8-8 mm
long.

Often along washes and beneath large shrubs or treedy masty to gravelly soils of
washes, bajadas, and desert plains. Southwestern péngah Pipe, lowlands across much of
Cabeza Prieta (probably not in the northeastern part), amagh$iAltas.

Southern Arizona to the Guaymas Region of Sonora, and souftadifornia to Baja
California Sur.

The leaves were smoked but considered inferior to ctdtivéobacco, as indicated by its
“coyote” name (Bean & Saubel 1972; Felger & Moser 1985).

OP: Aguajita, 11 Feb 197&owers1044(ORPI).
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CP: Pinta SandsPhelps, Dale, & Edwards 11 Jan 19¢8SU). 5.6 mi E of Tule Well, 9 Mar 1980,
Reichenbacher 478Papago Well: 12 Mar 198Bjaniel 2673(ASU); 26 Feb 1993relger 93-136 7.8 mi on
Camino del Diablo W of Pinta Sands, 1 Feb 1¥¥ger 92-44 Pinta Sands, 11 Apr 199%¢lger 93-432

TA: Tinajas Altas, 26 Mar 193%earney 10913 4 mi E of Tinajas Altas, 16 Apr 194Benson
10810Q
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Figure 14. Nicotiana clevelandii (A—C) Dunes near Maya Palace, E of Puerto PefiSstwra, 20 Feb 2015.
(D) Puerto Pefiasco, Sonora, 19 Feb 2005.

** Nicotiana glaucaGraham varglauca
Tree tobaccopalo loco, juan loco.Figure 15.

Open, sparsely branched glabrous and unarmed shrubs 2-3 inet@ies ovate, often 5-20
cm long, glaucous, smooth and somewhat thick. Flowers fineegiddy hummingbirds, the calyces
green, the corollas tubular, yellow, 3—4 cm long.

Urban and agricultural weed in nearby Mexico. One pla# fsund near the Visitor Center
and removed; it has not established in Organ Pipe.
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Native to northwestern Argentina and southern Bolivia, aolwentive in warm regions of
the world. Another variety occurs in South America.

OP: Hwy 85, near Visitor Center, one plant, growing freeed brought with straw mulch for highway
construction area revegetati®tman 5 Sep 2006bservation.

Figure 15. Nicotiana glaucavar.glauca (A) Puerto Pefiasco, Sonora, Feb 2007. (B) Sonoyters, 18 May
2015. (C) Ajo, 1 Apr 2013.

Nicotiana obtusifolia M. Martens & Galeotti
[N. trigonophyllaDunal. N. palmeriA. Gray]
Coyote tobacco, desert tobactahaco decoyote ha-vivga. Figure 16.

Herbaceous perennials, sometimes flowering in the fiestase often 0.8—1 m tall. Herbage
sticky, glandular-pubescent. Leaves sessile, mostly 6-12.5oom the lower stem leaves
oblanceolate with winged petioles and the bases clagpirepping around the stem), the upper
leaves reduced, sessile and mostly not clasping. Flaiersl, open all day. Calyx and its lobes as
long as to much longer than the capsules. Corollas 15-22omgn dream-white. Capsules 5.8-8
mm long. Growing and reproductive almost any time of yearraipg on soil moisture, the plants
dying back severely during drought. Apparently germinatinghdutie winter-spring season.

Widespread across the flora area; washes, bajadagonsa and rocky slopes, often on
mountains to their summits. It has been in Organ fipmore than 14,000 years.

California deserts to Nevada and Texas, and southwaxdyarit.

The leaves were smoked as tobacco (Felger et al. 1998y tBed to smoke it. | remember
my grandmother, she smoked the desert tobacco. Just anyaodymmoke the tobacco” (Betty
Melvin in Zepeda 1985: 55). The leaves were smoked by paopdss the Sonoran Desert, although
it was universally considered inferior to cultivatedaobo, as indicated by its “coyote” name (Bean
& Saubel 1972; Castetter & Bell 1951; Castetter & Underhill 193fgeFe& Moser 1985; Betty
Melvin in Zepeda 1985:55; Rea 1997).
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OP: Quitobaquito: 30 Jan 189Mearns2744 (CAS); 10 Nov 1987Felger 87-293. Alamo Canyon,
18 Apr 1942 Cooper 571 2 mi SE of Walls Well, 30 Aug 194&ould 3220 Dripping Springs, 16 Apr 1952,
Parker 7967 Arch Canyon, 28 Mar 19650ckwood 152 Puerto Blanco Drive, 2.5 mi W of AZ Hwy 85, 6
Nov 1977 Bowers 958.tPuerto Blanco Mts, capsules, seeds, 9860 & 14,120 ybp.

CP: Heart Tank (Simmons 1966). Salazaria Wash, 11 Apr 1982an 202 Antelope Tank, Cabeza
Prieta Tanks, Tuseral Tank, 13-15 Jun 19B@lger (observations). Childs Mt, 18 Aug 199Belger
(observation). Cabeza Prieta Peak, 2550 ft, N facingofidemmit, 24 Mar 1995y eatts 3651CAB). 0.5 mi
S of Sunday Pas€ain 15 Nov 2003

TA: Base of Tinajas Altas, 28 Mar 193farrison 6568
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Figure 16. Nicotiana obtusifolia (A & B) Sandy wash crossing at Hwy 85 mile 58.3, nedvohndary of
Organ Pipe, 25 Feb 2015. (C) Valley E of Childs Mountain, 12 B5. (D) Ten Mile Wash at Hwy 85, 8
Mar 2008.
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Physalis— Ground cherry, husk tomatimmatillo

Annual or perennial herbs. Leaves petioled. Flowers mestitary in leaf axils, pendent,
and pedicelled. Calyx conspicuously 10-veined, enlarginggrading over the fruit to form a
bladder-like structure like a miniature paper lantern. Tlwdbe flora area: Corollas rotate, often
yellowish or white, usually dark-spotted and hairy towtirel center. Anthers yellow or bluish to
purplish, opening by longitudinal slits. Fruit a globose, maredsd berry.

Fruits of the wild species in the region are ediblehfrasd resemble the domesticated
tomatillo (P. philadelphicaLamarck) in taste but are much smaller. Worldwide; 88ispe

1. Annuals, usually with a single main axis, the plants rgéigetaller than wide; leaves thin, 5-18 cm
long; corollas white with a yellow center; anthers bluish... ...................... Physalis acutifolia

1. Perennials and sometimes flowering in the first segdants often as wide as or wider than tall;
leaves often slightly thickened, 1.5-10 cm long; corollasaamtiders dull yellow.
.................................................................................................. Physalis crassifolia

*Physalis acutifolia (Miers) Sandwith
[P. wrightii A. Gray]
Sharp-leaf ground cherry. Figure 17.

Warm-weather annuals, often 25-60+ cm tall, with a welktbped main axis. Younger
herbage, flowering calyces, and fruiting calyx bases withtgshimk white hairs, the younger plants
sometimes with elongated simple hairs near the base dit¢he the plants otherwise glabrous or
glabrate. Leaves relatively thin, lanceolate, coarsetyaiten deeply toothed, the larger ones often
5-18 cm long (including petioles). Pedicels slender and elgrihatéruiting pedicels 2-5 cm long.
Corollas 10-15 mm wide, white with a yellow center. Antlug-gray, the pollen yellow.

Figure 17. Physalis acutifolia (A) W of Tejano Spring, Salero Ranch, 8 mi ESE ofdajisanta Cruz Co.,
photo by Sue Carnahan. (B) Verde Valley near Cottonwd@mehpai Co., 3 Sep 2012, photo by Max Licher.

Agricultural weed in the Sonoyta region in Sonora and some spreading into the
southeastern margin of Organ Pipe where it is probahlyelb established. It is probably not native
to the flora area, although it is native in the Southwé&aita River Pima children ate the fruits fresh
(Rea 1997).

Southeastern California, Arizona, Texas, Chihuahua, &pamd Sinaloa; weedy over most
of its range.
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Physalisacutifolia may be synonymous with. lanceifoliaNees P. angulatavar.lanceifolia
(Nees) Waterfall) of southwestern United States anxiidde

OP: Dos LomitasWarren 17 Nov 1979
CP: Reported from the E edge of Las Playas (Simmons 1866&pecimen located; it occurs in nearby
northwestern Sonora (Felger 2000).

Physalis crassifoliaBentham
[P. versicolorRydberg. P. crassifoliavar.versicolor(Rydberg) Waterfall]
Desert ground-cherrypmatillo del desierto. Figure 18.

Perennial herbs often slightly woody at the base and soegeflowering in the first season.
Plants drought deciduous, the stems dying back severelpuglit. Stems slender, spreading, and
much-branched. Leaves highly variable, 1.5-9 cm long (includitigigs), the petioles from half as
long as to mostly longer than the blades. Corollas arteentiull yellow, the corollas 15-22 mm
wide. Fruiting calyx (2) 2.5-3.5 cm long. Fruits edible, redemlithe domesticated tomatilld(
philadelphicg but much smaller and the flavor inferior. Flowering andgtihg response non-
seasonal.

Figure 18. Physalis crassifolia (A) Sierra del Aguila near Mex Hwy 2, Sonora, 17 Mar®01B) Sierra
Pinacate, near Red Cone Campground, Pinacate Biospbseev®, Sonora, 3 Mar 2009. Alamo Canyon: (C)
12 Jan 2014; (D) 17 Oct 2013; (E) 1 Feb 2014.
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Widespread across the flora area, mostly on rocky slopet also in arroyos or larger
washes; probably in all mountains in the flora area.

Arizona, southeastern California, southern Nevada, soutbéah, both states of Baja
California, Chihuahua, Sinaloa, and Sonora.

OP: Walls Well, Nichol 28 Apr 1939 Alamo Canyon, 7 Oct 195Barker 7731 Estes Canyon,
Hesselberg 16 Oct 1966 herioni WashWarren 10 Oct 1983 Bull PastureWirt 13 Aug 1990

CP: Tule Tank, 26 Mar 193%hreve 5930 O’Neil Hills, Darrow 14 Apr 1941 Agua Dulce Mts, 14
Apr 1941,Benson 10764 Cabeza Prieta Mt¥an Devender 9 Mar 19802 mi W of Little Tule Well, 18 Aug
1992, Felger 92-653

TA: Tinajas Altas, 1 Dec 193&oo0dding 4902

tPhysalissp./spp.
These specimens show tHaltysalishas been a widespread member of the local flora for
more than 37,000 years. The seeds are diagnostic only ta genus

OP: tfAlamo Canyon, seeds, 1150 to 32,000 ybp (7 samples). Moraéziiead, seeds, 20,490 &
21,840 ybp. Puerto Blanco Mts, 980 to 10,540 ybp (18 sanfplesassifoliaoccurs at this site).

TA: tButler Mts, seeds, 740 to 11,250 ybp (5 samples). Tindjas,Aeeds, 1230 to > 37,000 ybp
(20 samples).

Quincula
This genus has a single species.

Quincula lobata (Torrey) Rafinesque
[Physalis lobatal orrey]
Chinese lantern. Figure 19.

Low perennial herbs from a deep, thick root; growth apparenti-seasonal. Stems
herbaceous, rather weak, often 18-26 cm long, spreading to lemuniderbage granular scurfy
with rounded white hairs or trichomes, especially demsgoung herbage, pedicels, and calyces.
Leaves relatively thick and sometimes semi-succulent, amtynovate to spatulate, 4-10 cm long,
the margins undulate or shallowly to deeply lobed or gathe petioles prominent and winged.
Corollas lavender, 2—3 cm wide, the center with a stareshpad of white hairs. Filaments lavender,
the anthers yellow. Style pale white, the stigma capyat&yw. Fruiting calyx 2 cm long.
Flowering spring and summer-fall.

Locally common in silty-clay soils of playas and charand sometimes in large washes and
on sand flats.

Northern Mexico and Arizona, California, Colorado, Kas, Nevada, Oklahoma, New
Mexico, and Texas.

OP: Dripping Springs, 20 Mar 194McDougall 5 Near Cherioni Well, 9 Apr 194McDougall 62
Wash near old ranch by Kuakatch Wash, 31 Mar 18@@ers 116 1ORPI).

CP: Las Playas, 31 Jan 19%lger 92-14 San Cristobal Wash, 14 Sep 19B2|ger 92-685 Jose
Juan Tank, 26 Feb 199%¢elger 93-101
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Figure 19. Quincula lobata. (A) S of Sierra Blanca, Pinacate Biosphere Resé&weapra, 18 Feb
2015. Pinacate Junction, Sonora: (B & C) 5 Mar 2014; (D) 172024.

Solanum- Nightshade

Annual or perennial herbs and shrubs (elsewhere also vinesnaaltl trees), spiny or
unarmed, with simple or stellate hairs, or glabrateaves alternate (sometimes sub-opposite), simple
(those in the flora area), and petioled. Flowers afteawy, the calyx usually 5-lobed, the corollas 5-
lobed, rotate, and radial. Filaments short; antleerger than filaments, connivent (close together but
not united) in a cone around the style, each anther pefiing by a terminal pore (part of the buzz-
pollination syndrome), or sometimes opening by longitudina. sl{Other buzz-pollinated genera in
the flora includeSennain Fabaceae, arlrameriain Krameriaceae.) Fruit a rounded berry. Seeds
many. The combination of anthers opening by terminal panesfleshy fruits setSolanumapart
from all other plants in the flora area.

Worldwide, especially in tropical America; 1500 specieshisTarge genus includes many
economic plants including potato, tomato, eggplant, andi@ range of garden plants.
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1. Shrubs, usually spiny; herbage with stellate hairs; esrédvender, 3—6 cm wide; fruits 2 cm
Wide, green-mMOttIEd.........ooiiiiiiie e Solanum hindsianum
1. Herbaceous annuals/ephemerals or perennials, without spiaeselg to densely hairy, the hairs
simple or with some branched hairs but not stellatellesrwhite or purple, 0.5-2.5 cm wide; fruits
to 1 cm wide.

2. Corollas dark lavender or purple, 1.5-2.5 cm wide; frugemrl cm in diameter.
.......................................................................................... Solanum umbelliferum
2. Corollas white and sometimes tinged with lavender, 0.5-®idm fruits blackish or purplish
when ripe, 5-9 mm wide.

3. Flowers about 0.5 (1) cm wide, often tinged with lavendéheas less than 2 mm long; styles

up to 0.5 mm longer than the anthers.............ocaoeiiiiiiis Solanum americanum
3. Flowers about (0.7) 1-2 cm wide, white; anthers (2.5) 3—4+ mmsdbylgs 2—2.5 mm longer
than the anthers............oou e Solanum nigrescens

*Solanum americanumMiller
[S nodiflorumJacquin]
Black nightshadechichiquelite cuvi vupui Figure 20.
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Figure 20. Solanum americanumAlamo Canyon above the well: (A) 3 Sep 2014; (B & C) 9 Sep
2014; (D) 15 Sep 2015.

Annuals or sometimes short-lived herbaceous perennialsjvelaopen and sparsely
branched, often 50-80 cm tall; unarmed. Herbage, espeaially growth, inflorescences, outer
calyces, and portion of corollas exposed in bud with sparsmoderately dense, short, white,
unbranched hairs; older herbage and especially the laaerd becoming glabrate. Leaves often 5—
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20 cm long, the blades variable, mostly ovate, green andttte margins usually irregularly blunt-
toothed, the petioles prominent. Inflorescences of shorellsb clusters. Corollas white, 5 (10)
mm wide, star-shaped with the lobes longer than the shioet Anthers pale yellow, 1.2-1.3 mm
long before dehiscence, 1.5-1.6 mm after dehiscence; style lthagethe anthers. Fruiting calyx
covering’s or less of the fruit. Berries globose, 5-8 mm wide, gaurplish or blackish.

Growing and flowering with warm weather, frost semsitiand dormant during cooler
weather. Aguajita Spring and Quitobaquito in moist, oftéaded places. Also an urban and
agricultural weed in the nearby Sonoyta region and widelyvatdd or protected in Sonoran
dooryard gardens.

Nearly worldwide, probably native to South America.

It has been extensively used in Arizona and Sonoruel#tes(greens) and the small fruits,
blackish when ripe, are eaten fresh or cooked (Felger 20@Qigsido 2001). Gila River Pimas used
the ripe fruits as a purple dye (Rea 1997). The plantsbeatoxic (Kingsbury 1964), although
cooking the leaves and shoots can remove the toxin, and upamgke toxicity of the berries is
greatly reduced (Edmonds & Chweya 1997). Proper identticadf the black nightshades is
important to avoid poisoning by the more toxic, closelyteelmnes (Kingsbury 1964).

OP: Quitobaquito: In moist soil, 13 Jun 19Mowers1329 28 Apr 1990,Felger 90-73 Aguajita,
Warren 10 Nov 1983

tSolanum hindsianumBentham
Hind’s nightshade, Baja nightshadematillo espinosoFigure 21.

Sparsely branched shrubs to 2.5 m tall; densely stellatesqmriie At least some stems,
petioles, leaf midribs, and calyces bear straighatively slender prickles to stout “spines.” Leaves
mostly 3—-13 cm long, mostly lanceolate to ovate or oblomgnén and larger during periods of high
soil moisture and warm weather; margins entire orlyeaa; or with irregular shallow teeth or lobes.
Flowers showy, the corollas 3—-6 cm wide, and lavender (platitsadite corollas are rare in nearby
Sonora); anthers 7-10.5 mm long, bright yellow or yellow-oranggma green; flowers largest
during times of warm weather and high soil moisture. &maund, 2 cm wide, mottled dark and
light green. Seeds flat, smooth, and gray. Floweaingarious seasons depending on soil moisture
and temperature.

Sandy alluvial soil to shallow soils over bedrock in theef®o Blanco Mountains and at
Senita Basin, which are the only known occurrences oftiesies in the United States. Discovered
in Organ Pipe in 1986. It is widespread and common in n&ohgra.

Endemic to the Gulf of Californica region: Organ Pipe amatlsvard in western Sonora to
the Guaymas Region, most of the Baja California PeninsothGalf islands. The northern limit
seems to be determined by freezing weather. Freezegdaimacommonplace in the northern
populations and plants near Sonoyta are sometimes frees darly to the ground. The only other
spiny Solanumin the region isS. elaeagnifoliunCavanilles, an herbaceous perennial and common
weed in nearby northwestern Sonora.

Seeds of fossil specimens indicate this nightshadeawaslespread member of the local
flora from 11,000 to 20,500 years ago. SeedsSofhindsianumare similar to those ob.
elaeagnifoliumand the fossils could be either species, althdbighindsianunseems a more logical
choice. Solanum elaeagnifoliuns a weedy species in southwestern and midwesterndJgitees
and northern Mexico.
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Figure 21. Solanum hindsianumBajada of Sierra Cubabi, near Mex Hwy 8, Sonora:l&Bep 2014; (B, C,
E, & G) 19 Mar 2010; (D) 18 Jan 2009; (F) 12 Sep 2014.

OP: 1.5 km S of Pinkley Peak, 585 trechner 28 Jan 1986Puerto Blanco Mts, 1 km S of Pinkley
Peak, 545 m, shrub to 2 m tall, abundant here, 18 Oct Ba&ér 7568 ASU, ORPI). Puerto Blanco Mts, 1.8
km NW of Red Tank Well, side of wash, about 30 individuas2.6 m tall, 5 Mar 1988aker 7581(ASU,
ORPI). Senita BasirRutman 29 Jan 200@RPI). tAlamo Canyon, seeds, 9570 ybp. MontezumassiHe
seeds, 13,500 & 20,490 ybp.

TA: fTinajas Altas, seeds, 10,950 ybp.
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SolanumnigrescensM. Martens & Galeotti
[S. douglasiDunal]
Douglas nightshade, greenspot nightshade. Figure 22.

Herbaceous to sub-shrubby perennials, also flowering in 8teyBar, usually less than 1 m
tall; glabrous or variously pubescent. Leaves alternagub-opposite, 2-9 cm long, petioled, the
blades ovate to lanceolate-elliptic, margins entire tarsmly toothed. Inflorescences umbel-like
racemes. Flowers on pedicels 2-12 mm long. Calyx 1.5-2.3omgn Corollas 8-25 mm wide,
rotate, white or tinged with purple, sometimes gland-dott8tkles 3 mm longer than the anthers.
Fresh berries blackish, 6—-9 mm wide.

Canyons and higher elevations, especially north-facioeslin the Ajo, Bates, and Diablo
mountains.

Generally at elevations above the desert in Arizona. h8outCalifornia to Alabama, and
Mexico including both Baja California states, and soutivta South America.

Differing in part fromS. americanunby its larger flowers and anthers, and longer styles,
indicating an out-crossing rather than selfing mode of regtoxh.

OP: Alamo CanyonNichol 4 May 193917 Dec 1945Goodding & Supernaugh 482-4%ino Peak,
canyons, 18 Mar 1944&lark 11416(ORPI). Canyon Diablo, 15 Apr 195%upernaugh 443 Arch Canyon, 2
Dec 1990Felger 90-506 Boulder CanyoriTewksbury 11 Sep 2004.

Figure 22. Solanum nigrescens(A) Whiting Ranch Wilderness Park, Orange Co., C®Jan 2014, photo ©
by Ron Vanderhoff (http://nathistoc.bio.uci.edu/plantsf) Gaviota State Park, Santa Barbara Co., CA, 14
Apr 2003, photo © 2003 by Brent Miller (CalPhotos).

Solanum umbelliferum Eschscholtz
[S. xantiA. Gray]
Purple nightshade. Figure 23.

Herbaceous perennials (shrubs and subshrubs elsewhere)mailtthairs mostly on stems
and leaf veins. Leaves 2-6 cm long, the blades elliptideawalanceolate, with petioles to 1.5 cm
long. Inflorescences of several-flowered umbel-like dasic Flowers on pedicels 5-15 mm long.
Calyx to 7 mm long and wide with lobes shorter thanttiiee. Corollas dark blue to purple, 1.5-3
cm wide. Anthers longer than the filaments and openirghbyt slits. Style longer than the stamens.
Berries about 1-1.5 cm in diameter, green to yellowish anubh.
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Known in the flora area from a single record.

Western North America from Oregon to Baja Califorrsmd eastwards to Nevada and
Arizona (Knapp 2013), and undoubtedly also in northern SonorappkineatsS. xantias a synonym
of S. umbelliferum

OP: Alamo CanyonTinkham 1 Apr 1942.

Figure 23. Solanum umbelliferum(A) Quail Springs Ranch, 3 mi SW of Cottonwood, Yavapai C
20 Apr 2010, photo by David C. Thornburg (SEINet). (B) Oa&e® Canyon, 16 May 2001, photo
by Max Licher (SEINet).

STERCULIACEAE, see MALVACEAE (Felger et al. 2015c, Flavh Southwestern Arizona, part
16).
TALINACEAE - Talinum Family
Three genera; Americas and Africa; 27 species.

Talinum
Herbs and shrubs, often succulent. Africa and Ameritaspecies.

Talinum paniculatum (Jacquin) Gaertner
Pink baby’s-breath, jewels of Opar. Figure 24.

Perennial herbs from thick, fleshy, tuberous roots, and fadgeering in the first season.
Growing during the summer rainy season, dying back to thetoott when the rains cease, at which
time virtually no trace of the plants is evident. Stemd l@aves succulent; leaves alternate, falling
quickly as the soil dries after the summer rains, alet leaves (3) 5-15 cm long, elliptic to obovate,
the upper stem leaves reduced. Stems 15-60+ cm tall, withm&drinflorescences of open, slender-
branched panicles. Flowers on very slender pedicles; opabdot three hours in the late afternoon;
sepals soon deciduous; petals 3—-6 mm long, pink to dark red-pimpiigs of capsules 3-5 mm wide
with many small black seeds 1 mm wide.

Locally abundant on shaded rocky slopes at mid-eleveatiod especially higher elevations
of the Ajo Mountains.

Eastward in southern Arizona to southeastern Unite@stBaja California Sur, and to South
America and West Indies.
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OP: Bull Pasture, 3200 fiwirt 8 Aug 1990(ORPI). Arch Canyon, bedrock/shallow soil NE of the
arch,Rutman 8 Oct 199@0RPI). NE-facing slope against wall of bedrock, altmgtrail below Bull Pasture,
Juniperus coahuilensis, Berberis harrisoniana, Viguiera, Simmondsi@msisand many grasses and forbs, 22
Oct 2006 Rutman 2006-1022-14.
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Figure 24. Talinum paniculatum (A, B, E & F) Trail to Bull Pasture, 8 Sep 2014. &aRanch,
Santa Cruz Co.: (C) 17 Aug 2011; (D) 7 Aug 2013; photos by Sue l@zarna

TAMARICACEAE - Tamarisk Family
Trees or shrubs. Native to the Old World, mostly ghgoes and halophytes in arid and
semi-arid regions; 5 genera, 90 species (Stevens 2012).

Tamarix — Tamarisk

Trees and shrubs. Leaves alternate, scale-like, ynoith salt-excreting glands, clasping or
sheathing the stem; without stipules. Flowers in dense escenspikes, usually with bracts; flowers
small, white or pink, radial, and with a fleshy nectasducing disk. Fruit a capsule; seeds many,
minute, and with a tuft of feathery hairs.

Native to Eurasia and Africa; 55 species.
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1. Trees with a massive trunk and limbs, attaining mtwae 5 m in height; leaves completely
encircling the stem, the blades reduced to a cusp les® thamm long; flowers white, sessile.
..................................................................................................... Tamarix aphylla

1. Shrubs, rarely small trees, seldom more than 3—4 nte@lies not completely encircling stem, the
blade scale-like but evident, 0.7—3 mm long, triangular-ovieefs usually pink, sometimes white
but becoming pink with age, with pedicels 0.6—-0.8 mm long.................... Tamarix chinensis

** Tamarix aphylla (Linnaeus) H. Karsten
Athel tree, salt cedapino salado Figure 25.

Large trees with a well-developed trunk and thick limaed persistent, grayish-green
branchlets giving an evergreen aspect. Flowers smailvhitd; flowering in fall.

Figure 25. Tamarix aphylla (A & C) El Papalote, Aguajita Wash, Sonora, 6 Feb 20(B) By Lucretia
Breazeale Hamilton. (D) Pozo Salado, La Abra Plaior, 2967, photo by Bill Brown (Organ Pipe Cactus
National Monument archives, accession #714).
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Formerly planted at ranches and waterholes; once ekeblihe trees may survive for
decades but are not reproducing in the flora area. As tifeeseage and become senescent they will
be extirpated from the flora area.

Extensively planted in the Sonoran Desert Region; natiMddrth Africa and the Eastern
Mediterranean.

OP: Bates Well, one tree next to Henry Gray's houdgtman 20 Apr 200{ORPI). Observations:
Dowling Ranch, one scrawny tree, 11 Nov 1984lger, Gachado Camp, one tree, 16 Nov 2(Rdtman

CP: Tule Tank (Simmons 1966). Eagle Tank, 31 May 1®If Broyles (observation). Tule Well,
one tree, 7 m tall, 10 Jan 20@&|ger 02-15

*Tamarix chinensisLoureiro
[Or perhaps hybrids witfi. ramosissim&edebour (see Gaskin 2015)]
Salt-cedar, tamariskgino saladg’onk 'u’us. Figure 26.

Woody shrubs to about 2.5 m tall. Branchlets (short shootsjtimate twigs winter- and
tardily drought-deciduous, the internodes shorter than, lscboed by, the overlapping scale leaves.
Long shoots perennial. Leaves and young stems with regudpdged, alkali- or salt-excreting
glands (the glands seen with 10x magnification); these glghdsening gold when fresh and first
developing, soon becoming white with the buildup of alkali alt.s Scale leaves of ultimate
branchlets (short shoots) 0.7-1.4+ mm long, those of the long shostly 2.3-3 mm long. Flowers
5-merous, the perianth 1.5-2 mm long, pinkish white or pink, tiesponger than the sepals;
filaments pink, the anthers white; ovary often dark msgsle; style yellow or pink, the stigma 3-
lobed and white; floral disk glands or nectary margoogducing glistening nectar droplets; pedicels
0.5-0.8 mm long. Capsules 3.7-4.5 mm long. Seeds 0.5 mm long, yetaw-bFlowering mostly
January—October.

Invasive, weedy, and well established and reproducing onradksdiine wet soils at several
widely scattered wetland habitats in the flora ared,cmtinuing to appear at new localities. Single
plants occasionally are found at dry sites with no ingineof supplemental subsurface water, such as
near the Mexico border east of Lukeville (e.g., Gachade Gamp). Park Service personnel have
been actively removing tamarisk shrubs. Large populatioosran nearby Sonora, especially along
the Rio Sonoyta.

Widespread in western North America.

OP: Quitobaquito: 30 Sep 196West 96;25 Jul 1978Bowers 1391. Alamo CanyonCole 30 Nov
1988(ORPI). Gachado Line Camp, dry habitat, one plamoaved, 14 Mar 199Rutman observation. South
boundary just W of Pozo Salado road, dry habitat, one,plamoved, 14 Mar 199%utman,observation.
Vicinity of Williams Spring, plants removed, 4 Jan 20B2itman observation. Ditch along S boundary road,
La Abra Plain near Pozo Salado, dry habitat with nacattbn of subsurface water, one plant, removed,
Rutman 6 Jan 200€ORPI).

CP: Eagle TankSimmons 28 Oct 196ZAB); One large shrub in sandy canyon bottom, 13 Jun 1992,
Felger, observation; No tamarisk seen at Eagle Tank in 200#&js McCasland, pers. comm. to Felger, 2004.
Tule Mts, granite bedrock canyon, 6—10 plants less thanall,nalt appeared drought-stressBditman 16 Feb
2002(CAB).
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Figure 26. Tamarix chinensis (A, C & D) Ajo Scenic Loop, Little Ajo Mts, 31 Jul 281 (B) By Lucretia
Breazeale Hamilton. (E) Stem of 1-year old plant, Aanell, 17 Oct 2013. (F) Gila Box, Greenlee Co., 27
Mar 2004.

URTICACEAE - Nettle Family
Annual to perennial herbs, shrubs, and trees; often witlyisg hairs. Stamens spring-
loaded, the pollen explosively ejected. Fruits of achen&¥orldwide, mostly tropical and
subtropical; 54 genera, 2625 species (Stevens 2012).

1. Delicate annual herbs, without stinging hairs....... . oo Parietaria
1. Coarse herbs with StiNQING NAIIS. ... e e e Urtica

Parietaria — Pellitory
Annual or perennial herbs. Worldwide, mostly temperadgesabtropical; 20 species.
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Parietaria hesperaB.D. Hinton varhespera
Desert pellitory. Figure 27.

Delicate winter-spring ephemerals, the root systemtively small. Sparsely to densely
hispid, the hairs with enlarged bases. Herbage rapidting/vhen cut. Stems erect to spreading or
semi-prostrate, semi-succulent, often 8-60 cm long. Ledt@wate, petioled; leaf blades (5) 8-30
mm long, thin, soft, mostly broadly lanceolate to ovated dotted with punctiform cystoliths that
appear as minute blisters under magnification; stipules nonewefd in small axillary clusters,
subtended by green bracts (1.4) 2-5 (7) mm long, with bisexualragexual flowers in the same
cluster. Flowers green, inconspicuous; calyx 4-parteéngi@ brownish; petals none. Male flowers
with 4 stamens, the filaments inflexed in bud, straghtg suddenly and elastically to fling the dry,
mature pollen from the anthers. Seed-bearing calycembr@siable in size even on the same stem,
11-26 mm long. Achenes 0.9-1.2 mm long, hard and shiny, ovoid, andeshatothe persistent

calyx.
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Figure 27. Parietaria hesperavar. hespera (A & C) Ajo, 6 Mar 2015, C shows female flowers. (Bple
flowers, Alamo Wash, 26 Feb 2014. (D) Bajada E of ChBsiePass, 16 Mar 2015.

Widespread across the flora area at all elevatiowgpe not found on sand flats and dunes.
Washes, waterholes, canyons, slopes, and flats, butynogitotected niches such as among rocks
and beneath spiny shrubs and tre@arietaria has been in the Ajo Mountains for at least 32,000
years.
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Variety hesperain southwestern United States and northwestern Mexian;californica
B.D. Hinton in California and Baja California.

OP: Alamo Canyon, 2 Apr 1944 lark 11585(ORPI). Aguajita Spring, 6 Apr 1988glger 88-298
Sierra Santa Rosa, 12 Mar 20@lger 03-371 ftAlamo Canyon, fruits, seeds, 1150 to 32,000 ybp (6

samples).
CP: Childs Mt, 25 Feb 1993Felger 93-43 Agua Dulce Spring, 26 Feb 19%%lger 93-90 Jose

Juan Tank, 26 Feb 199elger 93-103CAB). Heart Tank, 27 Feb 199elger 93-151 Las Playas, clayish

soil with mesquite shrubs, 11 Jan 20B&lger 02-39
TA: Coyote Water, 25 Oct 200&glger 04-55 Tinajas Altas, 28 Mar 201@elger 10-192(ARIZ,

DES). Canyon ca. 0.1 km below Raven Tank, 29 Mar Z0dlger 10-236

Urtica — Nettle
Annual or perennial herbs; with stinging hairs, the hairgy,| sharp pointed, and with a

bulbous or cylindrical base. Temperate regions worldwidepé8iss.

Urtica gracilenta Greene

Mountain nettle. Figure 28.
Herbaceous annuals to 0.5 m tall, growing with warm weatheaves opposite; prominently

petioled; leaf blades ovate to circular or ovate-land¢epkbout 8—15 cm long, the margins coarsely
toothed. Male and female flowers in separate inflaneses, or a few female flowers sometimes at
tip of male inflorescences. Flowers green and whitglls and with 4 tepals. Achenes ovoid, 1.5

mm long.
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Figure 28. Urtica gracilenta (A) Devil’s Chasm, Sierra Ancha Wilderness Areda@lo, 6 Aug 1991lmdorf
27 (ASU, SEINet). (B) Aguirre Springs, Organ Mts, NM2 2pr 2007, photo by Patrick Alexander (SEINet).
(C) Arch Canyon, 23 Apr 2015, photo by Peter Holm.

An isolated population discovered by Peter Holm in remopper reaches of Arch Canyon.
The nearest population is in the Baboquivari Mountains.

Arizona to Texas and northern Mexico.
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OP: Arch Canyon, canyon bottom shaded by steep canyon adlsbroadleaf trees, main canopy
trees areSapindus drummondiand Quercus turbinella understory trees arBtelea trifoliata, Frangula
betulifolia, andMorus microphylla shrubs includ&ibes quercetorurandRhus aromaticaand herbs include
Thalictrum fendleri Phanerophlebia auriculataUrtica gracilentg andPhacelia ramosissimaHolm 29 Mar
2015

VERBENACEAE - Verbena Family
Annuals, perennial herbs and shrubs (those in the flosa elsewhere also trees and vines).
Stems 4-angled (square in cross-section). Leaves oppsisitele or compound; stipules none.
Calyx 4- or 5-lobed or toothed. Corollas 4- or 5-lohesijally bilateral. Stamens 4. Ovary superior;
style 1, the stigma often 2-lobed. Fruits variable, r12-seeded or separating into four 1-seeded
nutlets.

Worldwide, mostly New World, and mostly tropical taann temperate; 31 genera, 920
species.

1. Shrubs; fruits 1- or 2-seeded.

2. Plants without spines or prickles; flowers white; fraitseeded.............................Aloysia
2. Stems with scattered prickles; flowers pink (or yeltwwed); fruits 2-seeded.......... Lantana

1. Annual or perennial herbs; fruits of four 1-seeded nutlets.

3. Plants foul-smelling; flowers white or pinkish, in ailf clusters.....................o......l Tetraclea
(formerly in Verbenaceae, now in Lamiaceae, see Fé&ldeutman 2015b, Flora of Southwestern
Arizona, part 15)

3. Plants not stinky; flowers blue or pink, in terminaikes, head-like clusters, or racemes.

4. Flowering calyx more than 5 mm long; corollas pinkish, 8—fvade; style more than 5 mm
long; nutlets 2.5-3.5 mm long, the ventral surfaces browragkish, not white-papillate.

...................................................................................................... Glandularia
4. Flowering calyx to 3.5 mm long; corollas pinkish or blug-8.mm wide; style 1.5 mm long
or less; nutlets 1.7—2.2 mm long, the ventral surfaces \phpélate........................... Verbena

Aloysia
Shrubs; 35 species in the Americas.

Aloysia wrightii (A. Gray) A. Heller ex Abrams
Oreganillo. Figure 29.

Shrubs often 1-1.5 m tall and about as wide, with 4-angley,skender, brittle stems with
thin bark peeling in long strips. Leaves pleasantly atanflike oregano); petioles 1-4 mm long or
leaves sessile, the blades often 5-12 mm long, ovate toacirdénsely tomentose below, the
margins crenate. Inflorescences of slender terminddteral spikes mostly 2—-6 cm long, densely
tomentose, the flowers crowded, and with bractlets shtités the calyx. Flowers small, bilateral,
white, and fragrant. Calyx 4-toothed, 1.5-3 mm long. [B®02.5-3.5 mm long, 5-lobed,
moderately 2-lipped, white with rounded lobes, the upper 2dar§tamens 4. Fruits to 3 mm long
with 2 nutlets.

Generally in canyons and especially on rocky, north-facingintain slopes to upper
elevations in Organ Pipe including the Ajo, Growler, RuBlanco, and Santa Rosa mountains. Also
on Childs Mountain.
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Figure 29. Aloysia wrightii (A & B) Arch Canyon, 26 Aug 2014. (C) Salero Rancmt&&ruz Co., 8 Aug
2010, photo by Sue Carnahan. (D) Trail to Mount Ajo, abovemagdture, 24 Sep 2006.

Inland southern California to southern Utah, Arizona, Ndexico, Texas, and northern
Mexico in Sonora and the Chihuahuan Desert Region.

OP: Sierra de Alamos\ichol 16 May 1937 Puerto Blanco Mts, 22 Oct 196Ranzoni 361(ORPI).
Alamo Canyon, 3 Dec 197Bowers 973 Gunsight Hills near KuakatcRutman 22 Mar 19980RPI). E side
of Growler Mts, W of Growler Pass, 7 Mar 2063,tman 2003-29¢0RPI). Trail from The Cones to Mount
Ajo, 4090 ft, 10 Apr 2005-elger, observation.

CP: Childs Mt, rocky, N-facing slopes near top, 2240 ftF2b 1993Felger 93-39

Glandularia

Ephemerals, annuals or short-lived perennials. Brarab$eaves opposite. Leaves simple
to bipinnatifid, the leaves or segments usually toothed ti, eléth stiff, simple and sometimes
glandular hairs. Inflorescences spicate, not especitdiyder or elongated in fruit. Each flower
subtended by a bract. Calyx tubular, 5-angled, irregularoited. Corollas 5-lobed, salverform
(the tube abruptly expanded into a flat limb), moderately bdatnd showy. Fruits splitting into
four nearly cylindrical 1-seeded nutlets.

Twenty-two species in North America and 50 in Southefica. A genus segregated from
Verbena Glandularia originated in South America and can be distinguishedh ferbenaby
differences in seed morphology, chromosome number, stytgH, and reproductive modes.

1. Calyx prominently stipitate (stalked) glandular; nut®®&-3.5 mm long and blackish.
............................................................................................ Glandularia gooddingii
1. Calyx glandular or not, but not stipitate; nutlets 2.5-3lomg and light to dark brown.
.............................................................................................. Glandularia latilobata
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Glandularia gooddingii (Briquet) Solbrig
[Verbena gooddingiBriquet]
Desert verbena. Figure 30.

Short-lived herbaceous perennials or non-seasonal ephenirralgenerally occurring in
spring; pilose with relatively long, spreading, white dgilus stalked and sessile glands on the
herbage and calyces. Leaves petiolate, 2.5-4.5+ cm long, Yoroaatke, highly variable, deeply
toothed to laciniately parted. Inflorescences reachi#&%cm long, the flowers fragrant, crowded
into 1 to 3 head-like spicate clusters. Floral brac&%mm long. Calyx 5.5-7 mm long. Corollas
lavender-pink, the tube longer than the calyx, with hairglénand outside, the flat limb (“face”) 8-
14 mm wide, the lobes notched, the throat white and yelloengmearly closed by a dense ring of
white hairs guarding the entrance; inner surface of congla with downward-pointing white hairs,
these dense just below the anthers and along a line extendingl ifra@ the sinus between the 2
larger, lower corolla lobes. Style 5.5-7+ mm long. Nute8-3.5 mm long, dark brown to nearly
black, the dorsal side resembling a miniature ear of wiman alveolate pattern and smooth ridges.
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Figure 30.Glandularia gooddingii (A) Estes Canyon trailhead, 25 Feb 2015. (B) Bull Pagirail, 10 Sep
2008. (C) Alamo Canyon, 29 Jan 2014. (D) Arch Canyon, 2280¢.
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Widespread across Organ Pipe and scarce in the egstarof Cabeza Prieta; washes,
canyons, and rocky slopes.

Southeastern California to western Texas and southwett@ah, Baja California, Baja
California Sur, and Sonora (Nesom 2010a).

OP: Diablo Canyon, 21 Mar 193Kearney 10842 Alamo Canyon, 2400 ft, 3 Dec 19Bpwers 971
Growler Wash, 0.5 mi E of Bates WdRutman 22 Mar 19980RPI). Bull Pasturéwirt 5 May 1989QORPI);
3215 ft, 9 Apr 2005Felger 05-187det. G.L. Nesom; Phytoneuron 2010-54).

CP: Basaltic hill, 0.2 km S of Chico Shunie temporal F2b 1993Felger 93-65

Glandularia latilobata (L.M. Perry) G.L. Nesom

[Verbena bipinnatifida (Nuttall) Nuttall var. latilobata L.M. Perry. Glandularia bipinnatifida
(Nuttall) Nuttall var.latilobata (L.M. Perry) B.L. Turner]

Figure 31.

Ephemerals to short-lived perennials, with harsh hdinsute-hispid), stems becoming
decumbent. Leaves subsessile or short-petioled, 1-2-pidnatie ultimate divisions narrow
(linear); however, leaves of young plants or lower nodeshaag broad lobes. Inflorescences 6—-20
cm long, compact, with many, crowded, showy flowers; spikemgating in fruit. Flowers
subsessile to short-stalked. Bractlets shorter thaceatle; calyx 7-8 mm long, glandular, with teeth
1-4 mm long. Corollas bright lavender-purple, the tube 10 mm lbadintb 6—8 mm wide. Nutlets
2.5-3 mm long. Flowering in spring and probably also with sernmains.

Figure 31. Glandularia latilobata 3.3 km W of Agua Prieta on Mex Hwy 2, Sonora, 24 Apr 20@h
Devender 2004-326ASU 47736).
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Organ Pipe in the Ajo and Bates mountains; washes camgon bottoms, apparently
localized and not common. Also just east of the northeastdary of Cabeza Prieta.

Widespread in Arizona, mostly above the desert includirgh-bievation forests, New
Mexico, northeastern Sonora to Chihuahua, and Durango (N23Ddib).

OP: Alamo Canyon,Tinkham Apr 1942 Bates Well, sandy bottoms, 18 Mar 19@ark 11427
(ORPI). Growler Wash, about 0.5 mi E of Bates WeltammonRutman 22 Mar 19980RPI).

tGlandularia sp./spp.
One or more species Gflandularia, probably one or both of the present-day species, have
long been in Organ Pipe and Tinajas Altas, as showndsjl nutlets.

OP: tAlamo Canyon, seeds, 1150 to 32,000 ybp (3 samples). Meomiéz Head, nutlets, 13,500 to
21,840 ybp (3 samples, including: one nutlet 3.0 mm lorayyi, 20,490 ybp; one nutlet 2.4 mm lor2d,, 840
ybp; one nutlet 3.1 mm long, dark brow21,840 ybp). Puerto Blanco Mts, nutlets, 9070 & 9720 ybp.

TA: tTinajas Altas, nutlets, 8660 ybp.

Lantana
Tropical and subtropical regions, worldwide but mostly in tiheeAcas; 150 species.

** Lantana camaralLinnaeus
Lantanasconfiturilla negra Figure 32.

Shrubs with brittle, prickly stems and scabrous leave®wdfs in a head-like globose
cluster, the corollas bicolored. The one specimenpias and yellow corollas. Fruits of small,
round, fleshy drupes, black when ripe.
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Figure 32. Lantana camara (A) Tucson, 28 Sep 2014. (B) By Lucretia Breazealmilian. (C) Mauritius,
October 2006, photo by Joaquim Alves Gaspar (SEINet andp®did). (D) 11 Jan 2008, photo by Frank
Vincentz (Wikipedia).
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Garden plant in the Organ Pipe residence area; fitgtad escaping in 1997, but it has not
spread. It is a common landscape plant in southern Ariaadathis color form is a horticultural
selection. This species is native to Central and Saotérica.

OP: Planted in yards of residence and escaping into the wdshor to the residence loop road,
Rutman 24 Mar 2003.

Verbena

Herbaceous perennials. Leaves toothed to dissected. Elmwerminal, usually elongated,
densely flowered spikes, each flower subtended by a narrast. b@orollas usually funnelform,
sometimes nearly salverform, with a flat, 5-lobed, Weddlateral limb. Style 3 mm or less in
length. Fruits separating into four 1-seeded nutletsilésirto those ofGlandularia), the nutlets
usually falling as a unit, brown or blackish, small (1-2 lang), the common faces angled.

Mostly in North and South America with greatest dsity in North America, where it seems
to have originated (se&landularia); 70 species.

1. Stems usually sprawling or spreading; floral bracts 3.5m6rHong; corollas pink.
................................................................................................... Verbena bracteata
1. Stems erect; floral bracts 1.7—3 mm long; corollas blue.

2. Inflorescences of paniculate (many branched) spikes....................Verbena menthifolia
2. Inflorescences of 1 or mostly 3 long spikes..........cccocoiiiiiiiii i, Verbena xylopoda

Verbena bracteataLagasca & Rodriguez
Bigbract verbena. Figure 33.

Spring ephemerals, low-growing, spreading to prostratestdmas and inflorescences 25-40
cm long, with coarse spreading white hairs (hirsute ajoste). Leaves, flowers, and fruits crowded.
Leaves 2—6 cm, more or less lanceolate, deeply toothedfor biflorescences of several-branched
spikes less than 12 cm long. Bracts 6-10.5 mm long. Caly82r6n long. Corollas 2.5-3 mm
wide, pink, inconspicuous and nearly hidden by the bracts. G&temm long. Nutlets brown, 2.1—
2.2 mm long, resembling a miniature ear of corn, the vestd® white papillate, the dorsal side
striate and alveolate.

Figure 33.Verbena bracteata(A) Bear Canyon Lake, Coconino Co., 11 Jul 2005, phypt®atrick Alexander.
(B) Quail Springs, SW of Cottonwood, Yavapai Co., 5 @43, photo by D.C. Thornburg.
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Known in the flora area by a single record from a wekdalsshed, localized population.

Southern Arizona mostly in disturbed habitats, and dfiend at dirt cattle tanksdpresos.
The Sonoran Desert populations are few and often widelyregepa and likely result from
dissemination by birds visiting waterholes. Southern Catadarthern Mexico.

CP: Jose Juan Represo, 12 Jun 1%®dger 92-555

Verbena menthifolia Bentham
Mint verbena. Figure 34.

Non-seasonal ephemerals to short-lived perennials; famcbed, slender and erect, often
60-100 cm tall, the leaves, flowers, and fruits rather widelgced. Leaves with sparse to
moderately dense pubescence of appressed, stiff white tierstems glabrate or sparsely hairy.
Larger, lower leaves 7-8+ cm long, once- or twice-pinnatifidflorescences of several to many
slender, mostly erect spikes often 15-30 cm long; bracts 1.7-2.[omgm Calyx 2.4-3.5 mm long,
hirsute with short, appressed non-glandular white hairsrol@s bright blue, 4-5 mm wide. Style
1.1-1.5 mm long. Nutlets 1.7-1.8 mm long, brown, and the comnmaral/eurfaces white papillate.
Flowering various seasons including spring and summer.

Localized at charcos, playas, alkaline wet soilsuiicig Quitobaquito and Jose Juan
Represo, and in the Ajo Mountains at least in Arcmy@a on north-facing slopes at higher
elevations.
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Figure 34. Verbena menthifolia (A) S edge of Las Playas, 3 Jun 1968hto L22466ASU 74831). (B) Lake
Pleasant Regional Park, Maricopa Co., 10 Apr 19€8fo 5126ASU 97014).
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California to southeastern United States and Mes@dghward to Oaxaca and Veracruz, and
both states of Baja California. Attributions \éf haleito Arizona, New Mexico, and northwestern
Mexico are based on misidentifications\ofmenthifolia(Nesom 2010c).

OP: Beneath mesquite in old fields just below pond at Quitobagi# Sep 1988;elger 88-454
CP: Jose Juan Represo: 19 Mar 19Blfas 10254 12 Jun 1992Felger 92-556 Las Playas, 14 Mar
1993,Harlan 365 Redtail TankCutler 3 Mar 1995CAB).

Verbena xylopoda(L.M. Perry) G.L. Nesom
[V. neomexicanéA. Gray) Small varxylopodalL.M. Parry]
Arizona vervain. Figure 35.

Perennial herbs often 20-50 cm tall with slender, erectefiogy stems (spikes). Herbage
with hispid to hispidulous covering of short, stiffly spding hairs like a bed of glassy tack points
and also short, glandular hairs. Leaves mostly basdlon lower stem areas, often deciduous by
flowering time, the blades 2-5 (7) cm long, mostly ovate to subkste, obovate, or oblanceolate in
outline, pinnatifid to deeply pinnately toothed, the upper stkeawes linear and much smaller.
Inflorescences of spikes, solitary or 3 (5); 4-20+ cm londruit. Floral bracts 3—-4 mm long.
Calyces 2.5-3.5 (4) mm long. Corollas blue to violet, the &#emm long, limb 4-7 (8) mm wide.
Nutlets 1.6—2.2 mm long, the outer surfaces reticulate.

Organ Pipe on rocky slopes and in canyons of the Ajolaablo mountains. Generally a
plant of upper slopes and one lowland record in a sandy meathof the park headquarters.

Arizona except the northern part, southwestern corner of Mexico, eastern Sonora, and
western Chihuahua (Nesom 2010d).

Figure 35.Verbena xylopodaAlamo Canyon: (A) 7 Sep 2013; (B) 26 Feb 2014; (C) 15 8&8.2
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OP: Canyon Diablo, 21 Mar 193Kearney 10846 Alamo CanyonNichol 4 May 1939 Sandy wash
N of headquarterfRanzoni26 Mar 1965(ORPI). Arch Canyon, 3500 ft, 28 Mar 19@¥iles 551 Rocky
slopes along Bull Pasture Trail, 3000 ft, 9 May 19B®yvers 1704 Bull Pasture, 2315 ft, rocky, shallow soil, 9
Apr 2005,Felger 05-177

VISCACEAE, seeSANTALACEAE (Felger & Rutman 2016, Flora of Southwestern Arizona, part
19).

ZYGOPHYLLACEAE - Caltrop Family
Herbs and shrubs (elsewhere also trees). Those flothearea: Leaves opposite, with 1-10
leaflet pairs, or leaflets 3, the leaflet marginsrenstipules well developed. Flowers solitary in leaf
axils, radial, and 5-merous. Ovary 1, superior; stylthd,stigmas 1 to several. Sepals and petals
separate; nectary disk usually well developed. Stamen$ilts of capsules or schizocarps, with 5
carpels (splitting into 5 or 10 mericarps); seeds 1 to aéper carpel or mericarp. (See Porter 2016.)

Worldwide, mostly tropical and subtropical, and prominargemi-arid to desert regions; 27
genera, 250 species. Zygophyll shrubs and trees have venydaad

1. Shrubs with hardwood stems, often to 1 m or mordéal,es with two fused leaflets appearing as
one.. e . ..Larrea

1. Ephemerals or herbaceous or scarcely woody perennlathaesls m taII Ieaves Wlth 3 or more
leaflets.

2. Perennials and also flowering in first season; stimpesescent; leaflets 3 (or fewer when some
or all leaflets are shed in drought); flowers pink ofgbeLr. ..........c.coooviiiii i, Fagonia

2. Summer-fall ephemerals; stipules not spinescent; leaeespénnate with 6 or more leaflets;
flowers yellow or orange.

3. Fruits knobby but not spiny, separating into 10 segmentdy(fawer), these leaving a

persistent axis after falling... ..Kallstroemia

3. Fruits with sharp spines, separatlng |nto 5 tack-shapeldarps (rarely fewer) these leaving

no central axis after falling............oooi i Tribulus
Fagonia

Herbaceous perennials and often flowering in the firstopeasStems slender, brittle, and
striate. Leaves digitately compound with 3 leaflets @hiosthe flora area) and spinescent stipules;
one or more leaflets sometimes drought deciduous. Flosvepominent pedicels. Petals pink or
purple, clawed and often twisted at the claw to stanpgpelicular to the flower axis. Fruit a capsule
resembling a miniature onion dome, ovoid, moderately inflatezflg&-lobed and 5-chambered, the
persistent style forming a prominent beak. Seeds 1 pentwér, flat, glistening with a hard, nearly
transparent surface, becoming mucilaginous (slimy) when wetdhdring tenaciously when dry.
Flowering with warm weather at various seasons excepttieree drought. The three fagonias in
the flora area tend to occur in open, xeric sitegnofin rocky slopes but also along washes, bajadas,
and sometimes on sand flats.

Deserts and semi-arid regions of North and South Amerfrica and the Mediterranean
region to India and Pakistan; 35 species (Beier 2005; Beadr 2004).
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1. Leaflet tips not spinose; stipules straight, the longer ®AE3+ mm long.
............................................................................................. Fagonia pachyacantha
1. Leaflet tips spinose; stipules moderately curved (at $easé on each plant), 1.5#6n long.

2. Herbage nearly or entirely glabrous; lateral leatiéisn narrower than the middle leaflet;

fruiting pedicels not more than 7 mm long; capsules not glandu.................. Fagonia laevis
2. Herbage obviously glandular pubescent; lateral leafteistahe same width as middle leaflet;
fruiting pedicels 8-20 mm long; capsules glandular............cccee v, Fagonia longipes

Fagonia laevisStandley
[F. californicasubsplaevis(Standley) Wiggins]
Smooth-stem fagonia. Figure 36.

Plants often reaching 30-50 cm across, much-branched witlsleader stems. Plant mostly
glabrous or glabrate, except the stems scabrous. Leafl2iS tnm wide, the middle one usually
larger and wider than the lateral leaflets; leaflpis@se-tipped. Stipules mostly 1.5-6 mm long and
mostly moderately curved. Flowers about 1 cm wide; petals foi purple; pedicels up to 7 mm

long. Capsules often minutely hairy but not glandular; figippedicels less than 7 mm long. Seeds

(2.7) 2.9-3.2 x 1.9-2.3 mm, broadly ovate, pale tan to darkwotl age.

Widespread in the western and drier part of the floea éhreve’s [1951] Lower Colorado
Valley vegetation region of the Sonoran Desert): CabezaaRseept the eastern margin and the

Tinajas Altas Region. Rocky, arid slopes, canyons, asthegnear hills and mountains; not on open

desert flats.

Southwestern Arizona, southeastern California, both Eagéfornia states, and western
Sonora south to the Sierra Seri.

Figure 36.Fagonialaevis (A) Tinaja de los Papagos, Pinacate Biosphere Ressomera, 24 Feb 2013, photo
by Sue Carnahan. (B) Sierra el Aguila near Mex Hwykra®3 west of Sonoyta, Sonora, 17 Mar 2014.

Fagonia laevisandF. longipesappear to be closely related, and sometimes have tee¢ed
as subspecies @f. californica an apparently related taxon occurring farther soutthénSonoran
Desert in Mexico. We follow Porter (1963, 2016) and Hstlaevisand F. longipesas separate
species. They do not occur together (sometimes have clogdiffenént geographic ranges). In
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addition to the key differences, the herbag€&.dfevistends to be dark green and thaFofongipes
grayish green.

CP: Tule Tank, 21 Mar 1933Fhreve 6229 Tule Well, 6 March 1940Goodding A-9953ASU). S
end of Cabeza Prieta Mts, 8 mi from Tule Wells, CandeloDiablo, 22 Mar 1979 atskievych 79-25&abeza
Prieta Tank, canyon, 6 Apr 197%hto 23512 A4SU). W side of Surprise Canyor4 Ini E of Cabeza Prieta
Pass, Cabeza Prieta Mts, 10 Mar 198ddgson 2731{DES). N side of Tule Mts, 2 Feb 19%Iger 92-53
Salazaria Wash, 12 Apr 1993arlan 208

TA: Tinajas Altas Mts, 5 Dec 193&00dding 174XARIZ 103622 & 103624). Borrego Canyon, 27
Feb 1993Felger 93-195 Surveyors Canyon, 29 Mar 20E&Iger 10-202 Canyon below Raven Butte Tank,
29 Mar 2010Felger 10-23Q/ARIZ, DES).

Fagonia longipesStandley
[F. californica subsplongipes(Standley) Felger & C.H. Lowe]
Thin-stem fagonia. Figure 37.

Plants generally resemblirfg laevis, differing in part as follows: Herbage, especially the
stems, and capsules obviously glandular pubescent with mgtatieed glands, but sometimes
becoming glabrate with age. Plants light green to gnayisen. Middle and lateral leaflets about the
same width. Pedicels variable in length, but mostly 8 or more mm [@ngught stressed plants may
have some shorter pedicels) and elongating in fruit.

'uu[

I

14

14 1
Iilll IIII'iIIIIIIIIlIIU‘

tY
[T

|

9
[

|

L
(111

l[lli

(111

8

lllll

6

i

I ot
I

[

Ll

gt
IR

Figure 37. Fagonia longipes. (A & C) Ajo Scenic Loop, 31 Jul 2014. (B) Organ Pipe headgus, 7 May
2006. (D) Acuiia Valley, 12 Mar 2015. (E) Western Puerto Blavits) near Puerto Blanco Drive, 15 Mar
2015.
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Fagonia longipegeplacesF. laevisin the eastern margin of Cabeza Prieta and in Organ
Pipe—at the western margin of the Arizona Upland vegetatgorref Shreve (1951).

Mojave and Sonoran deserts in western Arizona, nortbwesSonora, southeastern
California, southern Nevada, and southwestern Utah.

OP: Senita Pass, 8 Apr 194cDougall 51 3 mi W of Dripping SpringsSteenbergh 3 Mar 1962
(ORPI). Quitobaquito, 29 Mar 198Bglger 88-131(ARIZ, DES, UCR). E end of Quitobaquito Hills, 24 Oct
1990,Felger 90-485 Red Tanks Wash, Puerto Blanco Mts, 21 Sep RdBnan 20130921-3

CP: Agua Dulce Pass, 13 Jun 19%2&lger 92-572 “B” Canyon, 32.06938°N, 113.2026°W, 1 Nov
1992,Harlan 354 Charlie Bell Road 1.9 km NE of Little Tule WellMar 1994 Felger 94-30

Fagonia pachyacanthaRydberg
[F. californicavar.glutinosaPringle ex Vail]
Thick-leaf fagonia. Figure 38.
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Figure 38.Fagonia pachyacanthaSierra el Aguila, near Mex Hwy 2 at km 93, Sonorilar 2015.

Low, spreading perennials, often forming semi-prostrass to 1-1.5+ m across during
favorable times. New growth with golden-yellow glands (yagtabrous or glabrate during times of
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high rainfall); leaves bright yellowish-green, often glabraith age. Leaflets lanceolate, ovate,
obovate, or elliptic, often becoming semi-succulent dufavgrable seasons, the middle leaflet 1.5—
2.5 x 0.5-1.2 cm, the lateral leaflets usually smallefjeleips obtuse to acute, and not spinose.
Stipular spines straight, at least some on each plant 5-12lemgnoften stout, and with age bending
downward toward the stem but not curved. Flowers often 1.Widen Pedicels 1.5-5+ mm long.
Capsules glandular. Seeds dark brown, 2.6-2.7 x 1.9-2 mm.

Arid, rocky slopes of canyons, hills, and mountaingadies, and occasionally on sand flats;
western half of Cabeza Prieta and the Tinajas AlegdR.

Southwestern Arizona, southeastern California, Baja &@aid, Baja California Sur, and
northwestern Sonora. PlantsFofpachyacanthare generally larger and more robust than tho$e of
laevisandF. longipes

CP: Davidson Canyon, Agua Dulce Mts, 8 Apr 1918hto 23599 ARIZ, ASU). Near Pinta Sands,
17 Mar 1992 Yeatts 3253CAB). Senita Tank, 27 Feb 199%3¢lger 93-169 Cabeza Prieta Peak, 2550 ft, S
facing side of summit, 24 Mar 199%eatts 3662

TA: Tinajas Altas Mts, 1200 ft,indquist 25 Mar 1983

Kallstroemia — Summer poppy

Summer ephemerals with pinnate leaves, the plants highbbiain size. Leaves opposite
or occasionally alternate at the first several nodesedflisgs; leaves pinnate with 2—10 leaflet pairs,
those of each pair often of different sizes or sometiomesaborts, those of the lowermost pair often
markedly different. Stipules slender and green. Floweesiog shortly after sunrise and withering
later in the day (except in cool weather). Nectarieseptes the center of the flower at the stamen
bases. Petals yellow or orange. Pollen and stigmas ingagimultaneously and capable of self-
pollination. Fruits with 5 carpels, each divided by a septuform half-carpel segments (mericarps);
fruits breaking into ten mericarps, these 1-seeded, kndibbgr€ulate) but not spiny, and falling
away from the persistent axis and beak; the beak forroedthe persistent style.

New World, dry tropical to arid regions; 17 speciespn3hie Sonoran Desert. This is the
largest genus of Zygophyllaceae in the New WoHdllstroemiahas been present in the flora region
for more than 29,000 years.

1. Petals yellow to yellow-orange, of a single color, 4—6lomg; sepals usually deciduous; beak of

fruit less than 5 mm long; fruiting pedicels 1-2.3 cm long... . Kallstroemia californica
1. Petals bright orange with a darker base, (15) 20-35 mmslepgls perS|stent beak of fruit (5) 8—
12 mm long; fruiting pedicels (2) 3—7 cm long... e ..Kallstroemia grandiflora

Kallstroemia californica (S. Watson) Valil
Baiburin, mal de ojo Figure 39.

Stems generally trailing, often 20-50 cm long, sometimesiio Plants pubescent (strigose)
or glabrate or glabrous especially with age. Leaves 264.6m long, with 3-6 (7) pairs of leaflets.
Petals 4-6 mm long, yellow to yellow-orange and of a single cétauiting pedicels often 1-2.3 cm
long. Body of fruit ovoid, 4-5 mm long, the beak usually shahi#n to about as long as the body.

Widespread across the desert lowlands, especially wastresflats, and dunes.
Southeastern California and southern and western Arizonwestern Texas, southern

Nevada and southern Utah, and northern Mexico includath btates of Baja California Sur and
southward to Nayarit and Zacatecas.
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OP: Growler Valley, 2 Nov 1951Supernaugh 452 Armenta Well Ranch, 13 Sep 19Bywers 1529.
Aguajita Wash, 14 Sep 1988¢lger 88-411

CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%&lger 92-674(ARIZ, ASU). N of Jose Juan
Tank, 15 Sep 199Felger 92-738 East Pinta Sands, 15 Sep 199ger 92-762 Small wash near hills N of
Agua Dulce Mts, along the Camino del Diablo, 6.6 mi W ofjdd Pipe/Cabeza Prieta boundary, 26 Sep 2013,
Rutman 20130926-18

TA: Coyote Water, 25 Oct 200Belger 04-47

Figure 39. Kallstroemia californica (A) Sandy soil near N boundary of Organ Pipe, 17 Sep 2@®)3.a(Abra
Plain, 12 Sep 2006. (C) S of Punta Bufeo, Baja Californi@d&006, photo by Patrick Alexander (SEINet).
(D) By Lucretia Breazeale Hamilton.

Kallstroemia grandiflora Torrey ex A. Gray
Summer poppybaiburin, mal de ojo Figure 40.

Stems variously ascending, spreading or ultimatelyirtgaivith upturned tips, 15-100 (150)
cm long; with soft to bristly hairs. Leaves 4.5-12 cm lamith 5-9 pairs of leaflets. Sepals green in
bud, becoming pale orange after the flowers open. Flashensy, opening about an hour after dawn
and fading by mid-afternoon (or remaining open all day ondyladays). Nectaries greenish; ants
and a variety of flying insects eagerly feed at thearet. Corollas (3) 5—-7 cm wide, orange with
high color saturation; fading to pale yellow-orange or sonet whitish usually by mid-afternoon.
Corolla center and filaments dark orange-red (dattk@n the rest of the corolla); individual petals
often (15) 20-35 mm long and 2-3.6 cm wide. Anthers yellow, often bp 8 a.m. Ovary and style
green. Fruiting pedicels (2) 3—7 cm long. Body of fruits 4-5+lomg and knobby; fruiting beak
(5) 8-12 mm long (or as short as 5 mm when drought stressed)
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Figure 40. Kallstroemia grandiflora (A) N boundary of Organ Pipe, 17 Sep 2013. (B) By Luci@t&nzeale
Hamilton. (C) Hwy 85 at mile 20, 6 Sep 2013. (D) Why, 23 2014. (E) Hwy 86, mile marker 62, E of
Why, 20 Aug 2006.

One of the most common and attractive summer wildflowergsa the desert lowlands in
Organ Pipe and Cabeza Prieta, especially larger waaitegp bottoms, playas, roadsides, alluvial
flats, sand flats, and also on slopes; sometimestuagpbe desert with orange. Plants on dunes and
sand soils can become exceptionally large in seasongevitrous rains.

Southeastern California and southern Arizona to westexas and Mexico southward
Oaxaca; not known from the Baja California Peninsulae fidme “summepoppy” often applied to
this summer wildflower is unfortunate because it is npbpy (Papaveraceae).

OP: Armenta Well, 13 Sep 1978owers 1528 Ambrosia flats, T18S, R5W, sec 14, 18 Aug 1988,
Baker 7618 ORPI). Growler Washwirt 2 Aug 199QORPI). Cuerda de Lefia near N bound&ytman 20
Aug 2001(ORPI).
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CP: San Cristobal Wash, 14 Sep 1982|ger 92-686 Sand over lava, E side Pinacate flow, 28 Nov
2001,Felger, observation.

tKallstroemia sp./spp.
One or more species have been in the area for mor€800 years.

OP: tAlamo Canyon, seeds, 1150 to 29,110 ybp (5 samples). Moraéziiead, seeds, 13,500 &
20,490 ybp. Puerto Blanco Mts, fruit fragments, 1910 & 3400 ybp.

Larrea

Shrubs. Leaves with 2-17 leaflets. Five species, 4 inhSAnterica and 1 in North
America. Larreais South American in origin and the single most widespmaody genus across
the major warm deserts of the New World in ArgentindijleC Bolivia, Peru, Mexico, and
southwestern United States (e.g., Laport et al. 2012%tlad 2001; Mabry et al. 1977; Porter 2016).

Larrea tridentata (Sessé & Mogifio ex de Candolle) Coville vi@sidentata
[L. divaricata Cavanilles subsridentata(Sessé & Mogifio ex de Candolle) Felger & C.H. Lowe]
Creosotebusthediondillg gobernadorasegai, segoi. Figures 41 & 42.

Highly aromatic and long-lived multiple-stemmed, trunklsssubs often 0.8—2+ m tall with
very hard, brittle wood. Stems slender, the nodes swolléndaitk rings or bands formed of resin
secreted by the inner surfaces of the stipules. Young stedheaves with white hairs, the hairs soon
submerged in gummy, varnish-like glandular exudate, the exwdaiecially thick and viscid during
dry seasons. (Also séenbrosia deltoideandBaccharis sarothroidesAsteraceae, which show a
somewhat similar pattern of hairs holding or “trappingimgny exudate and “drowning” in the
exudate.)

Leaves opposite, 5-12 mm long, subsessile or with shortgsetahd 2 sessile leaflets, each
more or less lanceolate to broadly ovate, moderatelyedufalcate), and united at their broad bases
(appearing as one simple leaf). Stipules 1.2-2.2 mm long, teetséfter the leaves fall; broadly
triangular-lanceolate to ovate-triangular or sometirodscular, with an acute to narrowly obtuse,
short-acuminate tip; cordate at the base and often overlappithgightly appressed to the stem
(appearing stuck to the stem by the sticky glandular egutiatsomewhat spreading. Glands on the
inner (adaxial) surface of the stipules secrete resinjngake plants highly glutinous. Youngest
stipules at the growing stem tips are green, claspinty-tgandular organs protecting the enclosed
apical meristem and are more viscid than the emergiigdair. These young green stipules soon
become yellow and then red-brown, gland-like, and covered esth.r

Fresh flowers 2.5-3 cm wide. Sepals 5. Petals 5, sepaatowed below to a claw, the
claw often twisted and the petal blades held perpenditolétte flower axis like propeller blades.
Petals, stamens, and filament scales bright yellovalsemd style green. Stamens 10, at first often
spreading or hanging down between the petals, soon standing tupheianthers close together;
filaments each with a prominent yellow scale or appendagse serving to contain nectar produced
at the base of the style. Style at first equaling tamens, with age projecting beyond them. Ovary
and fruits covered with silky white hairs; capsules obovaighearing as small fuzzy white balls with
5 mericarps tardily separating or remaining together; gt (5) 6—-8 (10) mm long, 1-seeded,
densely hairy, often becoming reddish brown with age (Figir& 42). Seeds 3.6-5 mm long, dark
brown to blackish, and sometimes green, and not produmicgage (Figure 41).

To germinate the seeds for growing purposes, Sue Rutnthassociates at Organ Pipe
soaked the seeds within the mericarps in water for 24—48& hoaanging the water several times.
The water turned rusty brown. Radicals began to enwrgbout 24—-36 hours. After the seedlings
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were about 10 days old, there would be some die-off, and gtbweers have reported similar die-off.
Soil fungi are important tdarrea, and Sue suspects the seedlings did not make a mycorrhizal
association and could not survive without it. For tleason, Sue grew the plants with native, not
sterilized, soil. Larrea are sensitive to root disturbance. When taking them ounuisery pots to
plant in the field, it was important to make sure thet rieall did not fall apart. If the root ball
collapsed, the plant would surely dialso see Barbour (1968) and Cagiwa et al. (2005).
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Figure 41. Larrea tridentata Mericarps (A) and seeds (B), Boulder Canyon, 30 Sep 2014.

Along with the common species #&mbrosig Larrea is one of the most abundant and
widespread shrubs in the flora area. It extends adnesdesert floor and hills and rocky slopes to
summit elevations of all but the highest peaks such &®iAjo Mountains.

Larrea tridentata is the most widespread shrub in the three major warrertdesf North
America and one of the primary elements in mapping or defithege deserts. The similar-
appearingd-. divaricata occupies deserts in South America. The dune creosotdlarsea tridentata
var.arenariaL.D. Benson|L. divaricatasubsptridentatavar.arenaria(L.D. Benson) Felger] occurs
on wind blown sands and dunes in the Gran Desierto nadj@gent to the present flora area and also
in southeastern California and northwestern Baja Calddng., Felger 2000; Laport et al. 2012).

Creosotebush is the most important and universal medjuenat in the flora area and nearby
regions and its highly aromatic herbage continues to be extgnemployed: “The Desert Smells
Like Rain” (Nabhan 1982). Itis likewise an important noedl plant in other regions. The herbage
has been used in childbirth and to treat many conditionsidimg congestion, sore eyes, snake and
spider bites, and scorpion stings (Bean & Saubel 1972; BettyirMe Bell et al. 1980; Castetter &
Underhill 1935; Felger & Moser 1985; Kearney & Peebles 1960; Moert888, 2003; Nabhan
1982; Rea 1997 Betty Melvin in Zepeda 1985).

“If you have a sore, you boil it and wash with it the leaves, all that is green, and then you
put it on (like a plaster). That is the way my grandmotisexd to do it . . . the leaves, the brand new
ones, and they would put it on a sore. I've seen it whew boil it. My cousin . . . one time he
started bleeding from the nose. . . he almost died from iafter he left the doctor he started bleeding
again and so he went home to Phoenix and got some of thatteremd he drank it and washed and
washed with it and after awhile he forgot about it anvdkis all well . . . and then . . . he had a pain in
his stomach. Some kind of infection the doctor saidagain he drank the creosote and he got all
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better. . . . But now the White People have gotten it nbat, ¢reosote, because it is good for many
things” (Betty Melvin in Zepeda 1985: 81; also in Felger 2007).

The wood is very hard, and its uses include arrow faftstand arrows for small game
hunting (both with a fire-hardened tip), basketry awimsspieces of saguaro fruit-gathering poles,
drills for the firedrill, rope twisters (for horsehaind/or mesquite-root twine), and tool handles. The
leafy branches were used for roofing and to cover the sfdée traditional O'odham “grass houses”
(Miguel Velasco in Zepeda 1985: 23). A dark reddish lamnfthe scale insediachardiella larreae
is sometimes found on the stems. This lac is plastic wieated and served as an important all-
purpose sealant for sealing pottery vessels for food gt@agd hafting arrows; it was also was used
for medicinal purposes (e.g., Felger 2007; Felger & Moser 1985¢i¢K& Gullan 2011).
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Figure 41. Larrea tridentata (A) N boundary of Organ Pipe, E of Hwy 85, 7 Mar 2008) By Lucretia
Breazeale Hamilton. (C) Little Ajo Mts, 27 Mar 200D) Ajo, 7 Jul 2006. (E) Growler Valley, 25 Apr 2006.
(F) Daniels Valley, 5 Dec 2014. (G) Valley of the Albpf Bates Mts, Google Earth imagery by Digital Globe,
scale 1:527m, Oct 2013; red bar = 5 m, note the cloaay'fing” pattern of several of the plant clusters.
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There has been controversy over the taxonomic rank of thih RmericanLarrea. Most
botanists confind. divaricatato South America and call the North American plantdridentata
Morphologic (Porter 1963) and molecular (Lia et al. 2001) datdirm that they are closely related.
Because of their similarities, Felger treated the Néutherican population ak. divaricata subsp.
tridentata(Felger 2000; Felger & Lowe 1976; see discussion below). Althaugise could be made
for recognizing théridentatataxon either as a subspecies or distinct speciesl(agprt et al. 2012),
current consensus leans towards recognizing the two teepasate species (e.g., Porter 2016).

Most Larrea divaricatafrom South America have obtuse to somewhat orbicular ssipule
whereas the North American populations tend to have aetenstipules. Hybrids between them
have stipules of intermediate morphology, as dbedivaricata from Peru. South American
creosotebushes are diploich(2 26) and North American creosotebushes include thrmesrmsome
races: diploid, & = 26 in the Chihuahuan Desert; tetraploid, 252 in the Sonoran Desert; and
hexaploid, & = 78 in the Mojave Desert. Among the North American clusome races there is
some overlap and no discernable morphological differences faparstomatal size correlated with
ploidy (Hunter et al. 2001).

Differences in leaflet shape and pubescence for NodtSanth American populations have
been reported, but the full span of this variation occarthé current flora area and seems to be
influenced at least in part by environmental conditions. vBn&tion in stipule shape seems to be the
“best” morphological feature by which the North and South Aeae populations can realistically be
distinguished. These resin-producing organs undoubtedly hayedpla significant role in the
success ofLarrea in aridlands with intense herbivore pressure. It seesasonable to attach
taxonomic and evolutionary importance to these structures.

Some botanical taxonomic intrigue and history is repehéed. In 1970, Richard and his
major professor Charles Lowe changed the taxonomic rabroga tridentatato a subspecies f
divaricata, a seemingly logical course of action. Lowe knew that neemlof the International
Biological Program (IBP) were planning to publish a similaxohomic change, but in Lowe’s
opinion, he and Richard had come up with the idea firshanghcouraged Richard to rush into print
with the nomenclature change. Having done so much wotlagea, the IBP group was obviously
annoyed. Several years later, after presenting detailelgss, various authors of the IBP group
(Mabry et al. 1977) concluded thiat divaricataandL. tridentataare “semispecies” but resisted the
subspecific status (also see Felger 2000).

Some people wonder holkarrea got from South America to North America, but this one
case of intercontinental disjunction is no more amaznag tmany others (e.g., Bray 1898; Porter
1974; Solbrig 1972). Although many of the North and South Ameiiid@rcontinental disjuncts are
small, sticky-seeded herbaceous plants (Eagpniaand various Polemoniaceae), others have larger,
non-sticky seeds comparable in size to thodeaafea (e.g.,Atamisquea emarginat&apparaceae).

OP: Alamo CanyonNichol 26 Mar 1939 Quitobaquito, 14 Sep 198Belger 88-467 2 mi NW of
Lukeville, 19 Jun 198%elger 89-226

CP: Papago Well: 11 Apr 1978&,ehto 22496(ASU); 24 Mar 2010felger 16108 (ARIZ, ASU).
Cabeza Prieta Peak, 2550 ft, N side of summit, 24 Mar, ¥&dts 3657 Sierra Pinta, summit, 15 Nov 2003,
Jame<Cain, photo.

TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2@&ger 04-17 Tinajas Altas, 22 Nov 2008,
Felger 08-187 tButler Mts, twigs, leaves, fruits, 740 to 11,250 ybp (7 sashpl&Tinajas Altas, twigs, leaves,
fruits, 4010 to 18,700 ybp (10 samples).
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*Tribulus — Caltrop
Herbaceous annuals and perennials. Native to the OlddWanbstly Africa and
southwestern Asia; 25 species.

*Tribulus terrestris Linnaeus
Puncture vine, goathead, caltrogrito, toboso Figure 43.

Hot-weather ephemerals with sprawling, prostrate stetrsaves pinnate, 1-4.5 cm long,
with 4-7 leaflet pairs, the leaflets of the lower pair waédn size. Flowers yellow, the petals 5 mm
long or less, with 5 glands between the stamens at #eedfahe ovary. Ovary with 5 carpels. Fruits
15-18 mm wide, horizontally flattened, at maturity breakintp i5 intricately sculptured spiny
mericarps (or fewer by abortion), each with (1) 2 latgek-like spines, which invariably land with
the largest spine pointed up.
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Figure 43. Tribulus terrestris (A) By Lucretia Breazeale Hamilton. (B & E) WH31 Jul 2014. (C) San
Carlos, Sonora, 10 Mar 2015, photo by Sue Carnahan. (DIP&dro Riparian National Conservation Area, 9
Sep 2006, photo by Liz Makings (SEINet).

Occasional in the flora area and apparently not edtallialthough it is common in adjacent
disturbed areas. We predict that it will become establishéitk flora area.
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Native to the Old World, now naturalized and weedy wordidwi
CP: Tule Desert, Silt Valley, 3 Oct 1963immons 7
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