PLANTAGINACEAE PLANTAIN FAMILY

FAMILY DESCRIPTION, KEY TO GENERA,
AND PENSTEMON SCHMIDEL

Glenn R. Rink
Deaver Herbarium, Biological Sciences
Northern Arizona University, Flagstaff, AZ 86001-5640
faroutbotany@gmail.com

Herbs, subshrubs, or shrubs, annual or perennial, sometimes biennial. STEMS prostate,
decumbent, ascending, or erect, sometimes arching, creeping, sprawling, spreading, pendent,
climbing or reclining, sometimes greatly reduced. LEAVES deciduous or persistent, basal,
basal and cauline, or cauline, opposite, subopposite, alternate, helical, or whorled, sometimes
opposite proximally, alternate distally, simple; stipules absent; petiole present or absent; blade
fleshy or not, leathery or not, margins entire to subentire, toothed, or lobed.
INFLORESCENCE axillary or terminal, spikes, racemes, cymes, corymbs, thyrses, whorls,
panicles, or flowers solitary. FLOWERS bisexual, rarely unisexual (Callitriche, Hippuris),
perianth and androecium hypogynous (epigynous in Hippuris); sepals (2-)4 or 5, basally or
proximally connate, sometime distinct, rarely as a minute rim on the summit of the ovary
(Hippuris) or lacking (Callitriche), the calyx radially or bilaterally symmetric; petals lacking
(Callitriche, Hippuris) or (3—)4-5, connate, the corolla radially or bilaterally symmetric,
bilabiate or regular, unilateral (Synthyris), rotate to salverform, cylindric, tubular, funnelform,
urceolate, ellipsoid, globular, ovoid, or ligulate; stamens (1-)2—5, adnate to corolla or free,
dydynamous or equal; staminodes lacking or 1(-3); pistil 1, 2-carpellate (1 carpel in Hippuris);
ovary superior (inferior in Hippuris), placentation usually axile; styles 1(—2). FRUITS usually
capsules, schizocarps (Callitriche), or drupes (Hippuris), dehiscence loculicidal, septicidal, or
poricidal, circumscissile (Plantago). SEEDS 1-300, white, tan, brown, yellow, gray, black,
maroon, or red, ovoid to ellipsoid, cylindric, globular, oblong, conic, disciform, patelliform, or
angled; embryo straight, rarely curved; endosperm present.—ca. 100 genera and ca. 1900
species worldwide (25 genera and ca. 103 species in AZ: nearly worldwide, apparently absent
in much of tropical S. Amer., arid n Africa and n Australia (Freeman et a/ 2019).

Kearney and Peebles (1960) considered Plantaginaceae to include only the genus
Plantago, which is how Huisinga and Ayers (1999) treated the family in AZ. Molecular work
(Olmstead and Reeves 1995; Albach et al. 2005; Oxelman et al. 2005) supports a broadly
expanded Plantaginaceae, with Plantago and 22 genera from the traditional Scrophulariaceae,
Hippuris from Haloragaceae, and Callitriche from Callitrichaceae. This last family was
previously treated separately for the Vascular Plants of Arizona by Ricketson (1995). Sixteen
of the 25 genera in AZ include just one species each. For AZ, Penstemon, the largest genus
with 50 species and 3 named hybrids, accounts for more than half the family. Plantago is the
next largest genus with 12 species, while there are 9 species of AZ Veronica.

Vascular Plants of Arizona. Plantaginaceae Part One: Family description, Key to Genera, and Penstemon.
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KEY TO THE ARIZONA GENERA OF PLANTAGINACEAE

1. Corolla lobes 0; stamens 1; sepals 0 or appearing as minute rims at summits of ovaries; wetlands.
2. Leaves opposite; fruits schizocarps; ovaries superior; styles 2.................. Callitriche (see Ricketson 1995)
2’ Leaves whorled; fruits drupes; ovaries inferior; styles L.........cccoccvvvievierincieiieneerieeene Hippuris vulgaris
1’ Corolla lobes 3—5; stamens 2—4(-5); sepals 2—5; wetlands or not.
3. Corolla tubes spurred, £saccate, or gibbous, or with rounded sacs at bases of median lobes.
4. Corolla tube bases +saccate or gibbous adaxially, sometimes obscurely SO ...........cccccvevenneen. Collinsia
4’ Corolla tube bases spurred or gibbous abaxially.
5. Corolla tube bases spurred.
6. Corolla abaxial lips as long as or slightly longer than adaxials; filaments usually hairy

proximally; capsules 9—12 mm long; plants €XotiC .....ccceevveeeerereiiieeiieniierie e Linaria
6’ Corolla abaxial lips much longer than adaxials; filaments glabrous; capsules 2—4.8 mm long;
PlANES NALIVE. .vieiiiieiieiiieeie e certe e eee et e steeeteeeaeesebeesraeensaeesenaenneas Nuttallanthus texanus
5” Corolla tube bases gibbous.
7. Inflorescences terminal; plants eXotic. NAtIVE........ccecuerverirereerieeiererene Antirrhinum majus
7’ Inflorescences axillary; plants native.
8. Corolla throat not closed; stamens 2; staminode 2—3...........ccccceeeververeecrneeeennne.. Mohavea
8’ Corolla throat closed; stamens 4; staminodes 0—1.
9. Fruit locules unequal in size; seeds 0.5—1 mm long. .........ccceeevvevveennnne Sairocarpus

9’ Fruit locules equal in size; seeds 1-2.5 mm long.
10. Stems erect, ascending, or sprawling, glabrous or hairy, not glandular; leaves
lanceolate to ovate, 2—15 mm wide; bracts absent; pedicels twining, not recurved
in fruit; seeds 1 mm long; pollen sacs 2. .......ccccceeevveeneennnen. Neogaerrhinum filipes
10’ Stems erect, glandular hairy; leaves ovate to broadly ovate, 20-25 mm wide;
bracts present; pedicels not twining, recurved in fruit; seeds 1.5-2.5 mm long;
POLLEN SAC. ..o Pseudorontium cyathiferum
3’ Corolla tubes not spurred, gibbous or saccate.
11. Shrubs or subshrubs.

12. Stamen filament bases eglandular hairy; nectaries hypogynous diScs ..........cccecvevvrreecieriverveinnns

......................................................................................... Keckiella antirrhinoides var. microphylla

12’ Stamen filament bases glabrous or glandular puberulent, rarely pubescent

proximally; nectaries epistaminal..........c..cccverieeriieniieenieeiee e e eee e e eree s Penstemon (in part)

11° Herbs.

13. Fruits circumscissile; leaves basal only, rarely cauline; corolla lobes 4; stamens free .................

............................................................................................ Plantago (see Huisinga and Ayers 1999)

13’ Fruits not circumscissile, rarely drupelike; leaves basal and cauline or cauline

only, rarely basal only; corolla lobes 3—5, stamens adnate to corolla, rarely

inserted on receptacle.

14. Stamens 2-3.

15. Ovaries 1-locular; leaves alternate, basal or basal and cauline.............cccccvvcvrennennen. Synthyris plantaginea
15’ Ovaries 2-locular; leaves opposite, sometimes alternate distally, cauline, sometimes basal and cauline.
16. Corollas bluish to white, the 10bes 4; StAMENS 2.......vvviieiieiiiiiiieeeeeeeeeee e Veronica
16’ Corollas yellow to white, the lobes 5; stamens 2-4.
17. Bracts absent; stems prostrate; corollas campanulate..................... Bacopa rotundifolia (in part)
17’ Bracts present; stems ascending to erect; corollas tubular..............c...ccoeee. Gratiola neglecta

14’ Stamens 4(-5).
18. Leaves alternate.

19. Staminodes 0; inflorescences terminal, racemes; bracts present; exotic plants of gardens.................

.................................................................................................................................... Digitalis purpurea

19’ Staminodes 1; inflorescences axillary, flowers solitary; bracts absent;

native plants.
20. Leaf blade margins dentate or spinulose; corollas pale yellow to yellow or ochroleucous..........
............................................................................................................................ Mabrya acerifolia
20’ Leaf blade margins entire; corollas blue to violet, pink or red.
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21. Annuals, taprooted; pedicels 3—9 mm long; corolla tubes 17-22 mm long; capsules 11-15
mm long; seed WINGS PrESENL .......ccverververierierieeeeeverieeee e eeeeeeeeeeneens Epixiphium wislizeni
21’ Perennials, the caudex woody; pedicels 10-45 mm long; corolla tubes 13—17 mm long;
capsules 7-10 mm long; seed wings absent...........................

18’ Leaves opposite or whorled, sometimes alternate distally.
22. Corollas radially SYMMELTIC.........eeevueeriirerieeiieeiieeiieeieeesieeeieeeteesreeereesbeeseneenes Bacopa monnieri
22’ Corollas bilaterally symmetric, rarely nearly radially symmetric.
23. Staminodes 1.
24. Bracteoles =+ as large as calyx lobes, nearly surrounding calyces of flowers they subtend;
PLANS EXOLIC ..ueuetitiiieteet ettt st et Chelone glabra
24’ Bracteoles smaller than calyx lobes, not surrounding calyces of flowers they subtend;
plants mostly native.
25. Inflorescences spikes, racemes, or flowers solitary; calyces bilaterally symmetric;

capsule dehiscence loculicidal. .........ccceeviieveencieeniiennnn. Stemodia durantifolia (in part)
25’ Inflorescences cymes or thyrses; calyces radially symmetric or nearly so; capsule
dehiscence septicidal..........ccveeriieciieeiiieiieceeee e Penstemon (in part)

23’ Staminodes none.
26. Leaf blade margins pinnatifid to bipinnatifid; bracteoles absent............cccccccveecuvercreenreennnn.
................................................................................................... Schistophragma intermedium
26’ Leaf blade margins entire, crenate, dentate, or denticulate; bracteoles present.
27. Leaf blade margins entire; calyx with sepals distinct, outer wider than inner; plants
EXOTIC .1t tuvtentieeteeeresteeteetesteseesaeeeeesteeseeteeneeenseesaenseenseeneesenas Bacopa rotundifolia (in part)
27" Leaf blade margins toothed; calyx with sepals basally or proximally connate, outer
lobes + as wide as inner; plants native.
28. Stems glabrous; petioles present...........cceeeeveerveenneens Mecardonia procumbens
28’ Stems hairy; petioles absent...........cccceevveeeneennns Stemodia durantifolia (in part)

Penstemon Schmidel = Beardtongue

Perennial herbs, subshrubs, or shrubs, with caudices herbaceous or woody. STEMS
prostrate to erect, glabrous or variously hairy, sometimes glandular. LEAVES usually
deciduous, rarely persistent, basal and/or cauline, opposite, rarely whorled; petiole present or
absent; blade margins entire or toothed. INFLORESCENCES terminal, thyrsoid; bracts
present. PEDICELS usually present; bracteoles present. FLOWERS bisexual; calyx lobes: 5,
connate proximally, radially symmetric, short-campanulate; petals 5, connate, the corolla
ranging from white, pink, red, to blue, bilaterally symmetric or, rarely nearly radially
symmetric, weakly to prominently bilabiate or personate, salverform, tubular, funnelform,
ventricose, ampliate, or ventricose-ampliate, composed of tube, throat, and limb, with the
orifice at the juncture of throat and limb, the lower lobes 3, forming the lower lip, the upper
lobes 2, forming the upper lip; stamens 4, didynamous (disposed in pairs of unequal length),
the lower pair adnate to corolla proximally, the upper pair adnate to the tube at various levels,
the filaments glabrous or rarely glandular-puberulent proximally; anther cells paired, opposite,
widely spreading, at various angles, or horseshoe shaped, either partially dehiscent from either
end, or fully dehiscent, saccate, navicular, open-ended navicular, navicular-bulging, scoop-
shaped, or explanate, the sides glabrous to hairy; staminode glabrous to hairy, rarely developed
as a filament with functional anther cells, the tip often broadened; ovary 2-locular, placentation
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axillary; stigma capitate. CAPSULES symmetric, dehiscence septicidal. SEEDS (2—)5—40(—
100+), tan, brown, or black, angled and irregularly shaped.

Penstemon is a genus of 280-300 species endemic to NA, including Guat. and Mex.,
with ca 238 species in N. A. n of Mex. (Freeman 2019, Wolfe ez al. 2021). There are 50 species
in AZ (including 1 non-native that may be naturalizing and 3 that are likely non-native and
probably not naturalizing), 7 varieties, and 3 named hybrids. Many species, especially in the
w U.S., have narrow ranges (Freeman 2019). Penstemon is the third largest genus in N. Amer.
n of Mex. after Carex (Cyperaceae) and Astragalus (Fabaceae). Penstemon is the fourth largest
genus in AZ, after Astragalus, Eriogonum, and Carex. Six species are endemic to AZ. This
treatment includes 13 species not included in Kearney and Peebles (1960). Nine of these were
not recognized at the specific level until after 1960.

Identifying Arizona Penstemon species requires familiarity with the terms and plant
morphology presented here. Leaf texture terms include ‘leathery’, which means having a tough
hard texture, which could result from being thick, but could also result from a tough cuticle.
Leaves are called glaucous when they are light bluish grey or are covered with a waxy cuticle.
In the descriptions that follow, parenthetical ( ) numbers or character states are considered
uncommon. Andrea Wolfe’s web site, https://wolfelab.asc.ohio-state.edu/database, has
wonderful closeup images that may help you to learn more about Penstemon flowers and
confirm specimen identifications. The visual guide to
identification that accompanies this treatment (starting on
page 131) may be useful. Stevens ef al. (2020) is a good source
for images of whole plants, anthers, and corolla shapes.

The inflorescence consists of the thyrse axis, with one-to- B
many nodes, each node with 1-2 branches. A verticillaster is
the portion of the inflorescence originating at each node,
whether composed of 1 or 2 branches. The stalk of each branch
is the peduncle. The stalks of the individual flowers are
pedicels. The peduncles, and the pedicels are subtended by — Peduncle
leaflike bracts, which are progressively smaller from the base Figure 1.

Inflorescence ™~ Thyrse Axis
to the apex of the inflorescence (Figure 1). terminology.

Verticillaster

Arizona Penstemon species corolla shapes can be tubular, salverform, funnelform, ventricose
or ampliate (with intermediates), as follows:

Tubular corollas are best exemplified in AZ by Figiars 2.
Penstemon eatonii and P. subulatus (Figure 2). T bular
Tubular corollas are elongate, nearly cylindrical ¢grglla.
throughout, and sometimes have projecting lobes.

Salverform corollas are best exemplified in AZ by
Penstemon utahensis and P. confusus, though they vary from truly salverform.
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Salverform corollas have slender tubes and throats Fi 3
with lobes that spread at right angles to the tube gL 2.
. . Salverform
(Figure 3). Penstemon ambiguus appears to be STl QC::
salverform, but is not, because the limb does not '
spread at right angles to the tube. Instead, it has
projecting lower lobes and reflexed upper lobes (see
photo guide). Other AZ species have funnelform
corollas with spreading lobes, with the fused part of the corollas broader than tubular.

Funnelform corollas are well exemplified in our Figure 4.
widespread species Penstemon parryi. Funnelform Funnelform
corollas have a funnel shape, with a gradually widening corolla.

tube (Figure 4).

Most of our species have ventricose corollas that are Figure
expanded at the juncture of the tube and the throat. /g4 co;;e
Ventricose corollas are expanded more on the lower  5o11a.

side than on the upper side (Figure 5). In contrast,
ampliate corollas are expanded more on the upper
side than the lower side.

Few species have corolla shapes that are perfect examples of any of the above shapes. Also,
flower color can vary, particularly when plants occur in proximity to human influences.
Penstemon barbatus is known for its deep red flowers; P. parryi for its rich pink flowers,
however, along roadsides, I have seen yellow P. barbatus flowers and both cream and red P.
parryi flowers. Corolla length measurements in this treatment were derived from pressed
plants. Rather than give overall corolla lengths, which can vary depending on how the limb
was pressed, I use lengths from the base of the corolla to the orifice (tube+throat), the orifice
being the area where the throat meets the limb at the base of the corolla lobes.

Anther orientation and anther cell shapes are critical for accurate identification. Anther
orientation can be spreading or horseshoe-shaped. Anther cells can be proximally or distally
dehiscent, navicular, open-ended navicular, navicular-bulging, scoop-shaped, explanate, or
sigmoid. In addition, some species have anther cells with adornments, such as teeth on the
margins of the aperture and/or papillae or vestiture on the sides of the cells, vestiture that can
be sparse or dense, white or yellow, of varying lengths and density.

Proximally dehiscent anther cells are exemplified in Penstemon

. . Fi 6.
rostriflorus, our most common and widespread Penstemon species plrgblgﬁqa"y {.
with this anther cell type (Figure 6). These anther cells and those in ~ dehiscent [/ /
| | [
Figure 7 are oriented in a horseshoe shape, with the long axis of the anthier calle. \ “ |'I ( /
cell parallel with the filament (what some authors call parallel), and \| | ./

are saccate in shape.
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Distally dehiscent anther cells are exemplified in Penstemon eatonii,

our most common and widespread Penstemon species with this Eﬁgﬁf

anther cell type. This and Penstemon Xjonesii are our only AZ :ﬁ?r::??:r;.-tlls \\
species that have anther cells that so definitely dehisce to the side ‘
(Figure 7). Not all species with anther cells that dehisce distally are | ‘)

so obvious. Some have just a small proximal indehiscent portion as
in Figures 11 and 13.

Fully dehiscent navicular-shaped anther cells are

exemplified in Penstemon linarioides, our most %
common and widespread Penstemon species with

this anther cell type (Figure 8). These anther cells Figure 8. Navicular anther cells, fully
resemble a peanut shell-shaped canoe with a keel that ~ dehiscent.

is upturned at the ends, with the tops of the anther walls and septa flat lengthwise. Note that in
navicular-shaped anther cells, the septa are about the same height as the cell walls.

Fully dehiscent open-ended

. Figure 9. Open-ended
navicular-shaped anther cells are navicular anther cells,
exemplified in Penstemon Tully dehiscent.

deaveri, P. putus, P. pseudoputus,
P. virgatus, and P. pachyphyllus, (Figure 9). These anther cells have bottoms that are flat
lengthwise, while the tops of the anther walls and septa are turned downwards and open at the
ends. Rarely, the cell walls in these species may be spreading, mimicking an explanate anther,
however the septa will be nearly the size and shape of the cell walls, making them unlike
explanate anthers, which have septa that are short and squat (Figure 12).

Navicular-bulging  anther  cells  are Figyre 10.
exemplified in Penstemon dasyphyllus, P. Navicular-bulging f
anther cells, fully \

lanceolatus and P. stenophyllus, in which

. ' ) ’ dehiscent. W
both abaxial and adaxial surfaces curve

towards each other, giving the appearance somewhat of a bull boat (Figure 10). The anther
cells in these three species are often folded or otherwise misshapen.

Scoop-shaped anther cells are exemplified in
Penstemon strictus and P. barbatus. These anther cells
are indehiscent proximally, while the distal portion of
the openings curve down to the nearly straight bottom _

. Figure 11. Scoop-shaped anther cells,
surface (some authors refer to these as navicular). indehiscent at the connective, with flat
Sometimes the portions of the cell walls adjacent to the bottom and downturned tops.

—
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aperture are slightly flared out. The septa are not shown here (Figure 11) because they are often
hidden, only rising partway to the tops of the cell walls. The species that have this anther cell
shape do not always have anthers spreading at 180° as shown here. More often, they spread at
a lesser angle. They resemble a grain scoop.

Fully dehiscent, explanate anther cells are  Figure 12.
exemplified in Penstemon ophianthus and Explanate
P bulatus (and many others). These Shithepedils,

- Suburatus y. ’ ) fully dehiscent,
anther cells have walls widely spreading, top-down view.
laid out flat or nearly so (Figure 12). Note

that the septa are shorter than one half the width of the cell walls in this anther type.

Sigmoid anther cells are best exemplified
in  Penstemon laevis, an uncommon
species in n AZ. These anther cells and
apertures form S-shaped curves (Figure
13).

Figure 13. Sigmoid
anther cells, top-
down view.

KEY TO THE SPECIES OF PENSTEMON IN AZ

1. Anther cells not fully dehiscent.
2. Anther cells dehiscent proximally, indehiscent distally.
3. Corollas red, orangish red or scarlet.
4. Corollas 11-22 mm long from base to orifice; anther cells dehiscent proximally to 1/2 of length,
saccate, horseshoe-shaped; widespread...........cccveevieeciinnieniieeieereeeeeeen Penstemon rostriflorus
4’ Corollas 20-27 mm long from base to orifice; anther cells dehiscent proximally to
more than 1/2 of length, navicular-bulging; within AZ, restricted t0 S€ COS. .....ecoverrrrerveerreereeereenns
........................................................................................................ Penstemon lanceolatus (in part)
3’ Corollas lavender, blue or violet.
5. Corollas, thyrses, upper stems glandular-pubescent; staminode densely pilose, the hairs golden,
to 1 mm long; wet or dry montane meadows in pine and spruce-fir forests ..........c..cccceeeeverencnennn
......................................................................................................... Penstemon oliganthus (in part)
5’ Corollas, thyrses, upper stems lacking glands; staminode glabrous; pinyon-juniper woodlands
.......................................................................................................................... Penstemon higginsii
2’ Anther cells indehiscent proximally, dehiscent distally
6. Corollas red or reddish (scarlet).
7. Corolla lower lobes usually reflexed; anther cells 1.5-2.2 mm long.
8. Anther cells sparsely lanate-villous, the hairs to 1.5 mm long; leaves usually short hairy; ne
AZ e e sttt tb e e sae e et eeaeannee Penstemon trichander (in part)
8’ Anther cells glabrous; leaves usually glabrous, rarely short hairy; widespread ......................
................................................................................................................... Penstemon barbatus
7’ Corolla lobes projecting, projecting-spreading, or barely spreading; anther cells 1.8-
2.6 mm long.
9. Corollas tubular to tubular-funnelform, red to scarlet, colors uniform in a population,
essentially unlined internally; widespread ..........coocoeeevierienieneeeieeeee Penstemon eatonii
9’ Corollas ventricose blue to violet to reddish-magenta to pinkish, colors variable within a
population, reddish violet-lined internally on the lower surface; along the UT border w of
Fredonia.......oocviiiiieeiieieeeeee et Penstemon %jonesii (in part)
6’ Corollas blue, purple, lavender, violet, or reddish-magenta.
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10. Anther cell walls glabrous, slightly hairy near the connective, or papillate.
11. Calyx lobes glandular-pubescent; corollas 10—14 mm long from base to orifice; 1100-1600
m (3800-5400 ft); endemic to Parashant and Whitmore canyons, Mohave Co............c.ccccveneen.
........................................................................................................ Penstemon distans (in part)
11’ Calyx lobes glabrous or sparsely pubescent (if glandular-pubescent, then corollas greater
than 14 mm long from base to orifice); 1500-3500 m (4900-11,500 ft); not known from
Parashant and Whitmore canyons, Mohave Co.
12. Corollas 9-18 mm long from base to orifice; anther cells spreading, scoop-shaped or
open-ended navicular, not sigmoid, not misshapen.
13. Anther cell walls usually hairy, the hairs up to 2 mm long, sometimes glabrous;
cells shortly indehiscent proximally; endemic to Navajo Mtn., San Juan Co., UT
......................................................................................... Penstemon navajoa (in part)
13 Anther cell walls usually glabrous, rarely papillate or hairy near the connective;
cells usually fully dehiscent; in AZ, either restricted to the White and Pinaleno Mtns.
or more widespread.
14. Staminode sparsely to moderately hairy; leaves green, the cauline leaves
nearly as wide as basal leaves; restricted to the White and Pinaleno Mtns.
................................................................................... Penstemon deaveri (in part)
14’ Staminode glabrous; leaves usually grey green, the cauline leaves widths
reduced in relation to the basal leaves; widespread.........c.ccoevveeeievciienceenieenieenne.
................................................................................. Penstemon virgatus (in part)
12° Corollas 17-35 mm long from base to orifice; anther cells horseshoe-shaped to
divergent, navicular-bulging or not, sometimes sigmoid, sometimes misshapen.
15. Anther cells navicular-bulging, 1.4-2.3 mm long; s and e AZ .....go to couplet 51.
15° Anther cells not navicular-bulging, 2—2.6 mm long; ne Mohave and nw Coconino
cos,n AZ.
16. Stems, leaves and thyrse axes glabrous; calyx lobes 3—-6(—10) mm long;
corollas glabrous; anther cells 2—2.2(-2.5) mm long, often a bit sigmoid; capsules
7-10 mm long; flower colors consistent within a population.... Penstemon laevis
16’ Stems glabrous or retrorsely pubescent and glandular; leaves glabrous to
pubescent; thyrse axes glabrous or glandular-pubescent; calyx lobes 4—6 mm
long; corollas glabrous or slightly glandular; anther cells 2.2-2.6 mm long,
straight or slightly curved, but not sigmoid; capsules 10-12 mm long; flower

colors often varied within a population .................... Penstemon xjonesii (in part)
10’ Anther cell walls obviously hairy.
17. Anther cell wall hairs to 0.4 mm lONg.........ccceevvvveierierieeeieeieeeeeene Penstemon subglaber

17’ Anther cell wall hairs to 2.5 mm long.

18. Calyx lobes lanceolate, 5-7.5 mm long, the apices acuminate or caudate; anther cells
often sigmoid, with anther hairs to I mm long .........ccccccvvevnenneen. Penstemon strictiflormis
18’Calyx lobes ovate to broadly lanceolate, 2.2-4.5 mm long, with apices not acuminate
nor caudate (acuminate or mucronate in P. navajoa); anther cells not or only slightly

sigmoid, with anther hairs 1.2-2.5 mm long (sides sometimes glabrous in P. navajoa).
19. Inflorescence candelabra-like due to peduncles up to 44 mm long; corolla orifice
7-14 mm wide; anther hairs up to 2.5 mm long........c........... Penstemon comarrhenus
19’ Inflorescence not candelabra-like with peduncles up to 25 mm long; corolla orifice

5-12 mm wide; anther hairs up to 2 mm long.
20. Cauline leaf pairs 4-10; inflorescence more or less congested, the peduncles
to 12 mm long; common in ne AZ, disturbed places elsewhere; both native and
introduced; 1700-2850 m (5500-9400 ft).......c.cccvveeveerrvennnen. Penstemon strictus
20’ Cauline leaf pairs 2-5; inflorescence more or less open, the peduncles to 25
mm long; endemic to Navajo Mtn.; San Juan Co., UT; native; 2200-3200 m
(720010400 ft) ..oeeeerrreireeieeie e Penstemon navajoa (in part)
1’ Anther cells fully dehiscent; explanate or navicular.
21. Anther cells explanate, (rarely appearing as open-ended navicular in P. utahensis and P. thurberi), the
septa heights less than one half the height of the cell walls.
22. Widest leaves not more than 1.5 mm wide (P. thurberi is reported to have leaves up to
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4 mm wide outside of AZ).
23. Corollas scarlet, 14-25 mm long from base to orifice, glandular-pubescent externally; anther
CellS 0.9-1.2 MM LONG...cccuiiiiiieiieeiie ettt seveeae e Penstemon pinifolius
23’ Corollas white to bluish to pink, 8-14 mm long from base to orifice, glabrous externally; anther
cells 0.6-0.8 mm long.
24. Calyx lobes 1.2-2 mm long; corollas seemingly salverform, the lower lobes projecting
(spreading), the upper lobes reflexed (spreading), the limb 7—17 mm wide, white to pink; longer
anther pair included; sand; n & e of the Mogollon Rim.............ccceeuenns Penstemon ambiguus
24’ Calyx lobes (1.4-)2—-3(—4) mm long; corollas ampliate-funnelform, the lobes spreading, the
limb 5-13 mm wide, white to bluish; longer anther pair exserted, or nearly exserted; various

substrates; mostly s & w of the Mogollon Rim........c..ccccocevineneninienennnn. Penstemon thurberi
22’ Widest leaves more than 1.5 mm wide.
25. Stems sprawling, herbaceous; in sand...........ccccocevverenenicereeinnennnn. Penstemon albomarginatus

25’ Stems erect or ascending or plants shrubby; substrates various.
26. Plants low shrubs; stems decumbent to ascending, 5-40 cm long; basal leaves lacking;
cauline leaves up to 35 mm long, up to 28 mm wide; nw Mohave Co. .... Penstemon petiolatus
26’ Plants low to tall, mostly herbaceous, stems ascending to erect, 5-210 ¢cm long, more than
the tips upright; basal leaves present; cauline leaves up to 165 mm long, up to 95 mm wide;
ranges various.
27. Calyx lobes (8-)10—-16 mm long; corollas 25-45 mm long from base to orifice;
UNCOMIMON NON-NALIVE ...euviriitiierieeteeieeitetertentestestesieene et eeeeeseeseenaeneens Penstemon cobaea
27 Calyx lobes 1.2—-10 mm long; corollas 8—35 mm long from base to orifice;
native (with one exception, P. centranthifolius).
28. Leave margins usually dentate, the blades lanceolate to ovate, usually thick,
leathery, glaucous, 3-95 mm wide, the distal-most leaves often connate-perfoliate,
sometimes tapered to sessile.
29. Staminodes with terminal 1-4 mm portion glabrous or hairy, the hairs white
to yellow, to 1.5 mm long; corollas lacking hairs internally.
30. Lower portion of the staminode glabrous, the tip straight to recurved, 0.2—
0.4 mm wide, glabrous or distal 1-2.5 mm hairy, the hairs yellow; washes,
cliffs above watercourses, disturbed places; widespread in AZ ......................
......................................................................... Penstemon pseudospectabilis
30’ Lower portion of the staminode sometimes sparsely glandular pubescent,
the tip straight, 0.4—0.6(—1) mm wide, glabrous or distal 1-4 mm hairy, the
hairs white to yellow; restricted to cinders; San Francisco Volcanic Field......
............................................................................................. Penstemon clutei
29 Staminodes with terminal 4-10 mm portion densely bearded, the hairs to 4
mm long; corollas often hairy internally.
31. Corollas ventricose (throats gradually and narrowly expanded), the
orifices 6-9 mm wide, the lower lobes 4-5 mm long and wide; staminode
included to slightly exserted, distal 4-5 mm hairy, the hairs up to 2.8 mm
long; mostly gravel washes; low deserts of Mohave Co. .......c.cceeevveruvrennennee.
.......................................................................................... Penstemon bicolor
31 Corollas ventricose-ampliate (throats abruptly and broadly expanded),
the orifices 10-20(-24) mm wide, the lower lobes about 9 mm long, 10 mm
wide; staminode clearly exserted, distal 810 mm hairy, the hairs to 4 mm
long; various habitats, widespread .................... Penstemon palmeri (in part)
28’ Leaf margins generally not toothed (at most repand, sinuate-dentate to dentate, or
crisped in P. breviculus, P. ophianthus and P. whippleanus), the blades linear to ovate,
oblanceolate to spatulate, leathery or not, glaucous or not, 1-45(-75) mm wide,
sometimes auriculate-clasping, but not connate-perfoliate (or sometimes connate-
perfoliate in P. superbus).
32. Calyx lobes 2-6 mm long, ovate to lanceolate; thyrse axes glabrous or
puberulent, if glandular, obscurely so.
33. Distal portion of staminodes hairy
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34. Mid stem leaves lanceolate, to 25 (35) mm wide, thin; corollas
funnelform; capsules 4-9 mm long, 2-5 mm wide; staminodes with
distal 1-6 MM hairy.......ccceeevvveriiieeieeieeveeeee e Penstemon parryi
34> Mid stem leaves ovate to oblanceolate, to 45 mm wide, thick;
corollas tubular-funnelform; capsules 10-15 mm long, 4-7 mm wide;
staminodes distal 2—3 mm hairy..........cccoeevvenennne Penstemon superbus
33’ Distal portion of staminodes glabrous or at most papillate
35’ Cauline leaves (1-)2-4(-5); corollas tubular funnelform or tubular
salverform; n AZ
36. Corollas red, tubular funnelform; staminode glabrous; anther
cell sutures Smooth.........ccccecvevenenne. Penstemon utahensis (in part)
36’ Corollas reddish-violet to purple (rarely red), tubular
salverform; staminode glabrous or with distal 1-2 mm papillate, the
papillae to 0.2 mm; anther cell sutures smooth or papillate ..............
........................................................... Penstemon confusus (in part)
35’ Cauline leaves 5-11; corollas tubular; s and w AZ.
37. Midstem leaves 10-40 mm wide; corollas 18-32 mm long from
base to orifice;
introduced; presently restricted to the Mt. Lemmon Highway, Santa
Catalina Mtns., Pima Co. .................... Penstemon centranthifolius
37’ Midstem leaves 1-10(—15) mm wide; corollas 13-25 mm long
from base to orifice; native; widespread below the Mogollon Rim
........................................................................ Penstemon subulatus
32> Calyx lobes 4-10 mm long, lanceolate; thyrse axes obviously glandular

pubescent.
38. Staminodes with distal 1-3 mm hairy, the hairs to 1 mm long; subalpine
forests to alpine areas ..........cceevveeeveeeieenveenieeinens Penstemon whippleanus

38’ Staminodes with distal 5-9 mm hairy, the hairs to 2.4 mm long; sagebrush
shrublands, pinyon-juniper and oak woodlands, and ponderosa pine forests.
39. Basal leaves 2-18 mm wide; calyx lobes equally internally and
externally glandular-pubescent; corollas yellowish or whitish hairy
internally; anther cells 0.6—1 mm long; staminode with distal 5-8 mm
densely hairy, the hairs to 1.8 mm long; n Apache Co.......c..ccccecveveeninens
............................................................................. Penstemon breviculus
39’ Basal leaves 1-12 mm wide; calyx lobes less densely glandular-
puberulent internally than externally; corollas white hairy and at least
sparsely glandular-pubescent internally (sometimes obscurely so);
anther cells 0.8—1.4 mm long; staminode with distal 8—9 mm moderately
hairy, the hairs to 2.4 mm long; n AZ ................ Penstemon ophianthus
21’ Anther cells navicular, open-ended navicular, or navicular-bulging, the septa heights nearly one half to
more than one half the width of the cell walls.
40. Plants cespitose.
41. Calyx lobes 2—3.7 mm long; anther cells 0.8—0.9 mm long; lower leaf surfaces glabrous or much
less densely hairy than the upper leaf surfaces, the cauline leaf widths 1-1.5 mm; se AZ .................
............................................................................................................................. Penstemon discolor
41’ Calyx lobes 3-9 mm long; anther cells 0.8—1.4 mm long; lower and upper leaf surfaces about
equally hairy, the cauline leaf widths 0.6—7 mm; not restricted to se AZ.
42. Leaf blades mostly linear to lanceolate, sometimes oblanceolate; calyx lobes ovate, the tips
short acute to CaUdAte ........coovvieiiriieieiieee e Penstemon linarioides
42’ Leaves mostly broader than lanceolate; calyx lobes lanceolate to linear, the tips sometimes
long caudate.
43. Hairs on leaves strongly flattened and scale-like, strictly retrorse, usually up to 2-3
times longer than wide; mid stem leaves to 7 mm wide ............... Penstemon thompsoniae
43’ Hairs on leaves cylindrical to slightly flattened, retrorsely spreading and/or curled,
usually 4 times or more longer than wide; mid stem leaves to 4 mm wide .............ccoevenenne
........................................................................................................ Penstemon caespitosus
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40’ Plants not cespitose.
44. Anther cells hairy at the cONNECtiVe ........ocveviiriirieieceeeeeie Penstemon deaveri (in part)
44’ Anther cells glabrous, or at most, papillate (may be denticulate on the sutures).
45. Distal portion of staminodes glabrous (P. spectabilis sometimes hairy in the terminal 1 mm,
P. confusus sometimes papillate, the papillae to 0.2 mm).
46. Corollas externally pubescent or glandular-pubescent (rarely glabrous in P. confusus).
47. Distal leaf blades 10—45 mm wide, ovate to lanceolate, connate-perfoliate
to cordate-clasping, the margins usually dentate to SeIrate ..........cceevveeruveereeeriveeseennns
..................................................................................... Penstemon spectabilis (in part)
47’ Distal leaf blades 1-17 mm wide, linear to elliptic to oblanceolate (rarely ovate in
P. utahensis), petiolate to auriculate, not cordate-clasping, the margins entire, or at
most papillate or scabrous.
48. Leaves green, not glaucous; anther cells navicular-bulging (open-ended
navicular in P. deaveri), 1.1-2.3 mm long; thyrse axes pubescent or glandular
pubescent (glabrous in P. stenophyllus); s and e AZ.
49. Corollas 9—15 mm long from base to orifice, not obviously glandular
puberulent, the lobes slightly glandular at most; anther cells open-ended
navicular, 1.1-1.8 mm long; leaves spatulate, oblanceolate or elliptic, 3—22
mm wide; White and Pinaleno Mtns.; 2000-3500 m..........ccovevuvvvreeeieiinnnnenn.
............................................................................ Penstemon deaveri (in part)
49’ Corollas 17-35 mm long from base to orifice, obviously glandular
externally; anther cells navicular-bulging, 1.4-2.3 mm long; leaves linear, 1—
9 mm wide; se deserts and sky islands, not known from the White Mtns.;

1000-2200 m.
50. Corollas red; anther cells often dehiscent proximally, indehiscent
distally ..oooovveeeeeeie e Penstemon lanceolatus (in part)

50’ Corollas blue, violet, lavender to purple; anther cells fully dehiscent
or sometimes slightly indehiscent proximally.
51. Thyrse axes glandular-pubescent; inflorescence branches 1(-2)

per node, 1(-2) flowered..........cceeevveeeennee. Penstemon dasyphyllus
51’ Thyrse axes glabrous; inflorescence branches (1-)2 per node,
(1-)2—4(=5) flowered .......cocoeeeeveveiennne Penstemon stenophyllus

48’ Leaves glaucous, anther cells explanate (less commonly open-ended
navicular), 0.6—1.3 mm long; thyrse axes glabrous; n AZ.
52. Corollas red; staminode glabrous; anther cell sutures smooth ..................
........................................................................ Penstemon utahensis (in part)
52’ Corollas reddish-violet to purple (rarely red); staminode glabrous or with
distal 1-2 mm papillate, the papillae to 0.2 mm; anther cell sutures smooth or

PAPIIALE ..ot Penstemon confusus (in part)
46’ Corollas externally glabrous.
53. Staminodes usually pilose, rarely glabrous.................. Pentemon deaveri (in part)

53’ Staminodes glabrous.
54. Basal leaf blades oblanceolate, elliptic or spatulate 2—15(-20) mm wide
.................................................................................. Penstemon virgatus (in part)
54’ Basal leaf blades absent or linear to narrowly oblanceolate, 0.5-4(—6) mm
wide.
55. Stems many-branched throughout, often shrubby; basal leaves absent
.................................................... go to couplet 24 (P. ambiguus, P. thurberi)
55’ Stems few branched from base, not shrubby; basal leaves usually present
(often deciduous later in the season).
56. Lower portions of stems glabrous; corolla lower lip hairy.................
........................................................................ Penstemon putus (in part)
56’ Lower portions of stems retrorsely puberulent; corolla lower lip
ElabIOUS.....eieieeiiiecee e Penstemon pseudoputus
45’ Distal 1.5 mm or more of the staminodes hairy.
57. Leaves thick, glaucous.
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58. Leaf blade margins coarsely dentate, rarely entire; corollas abruptly and broadly

expanded, the orifices 10-20(-24) mm wide.................... Penstemon palmeri (in part)
58’ Leaf blade margins entire; corollas gradually to abruptly expanded, the orifices 4-
12 mm wide.

59. Anther cells 1.7-2.3 mm long.........ccccecvveeveerveenreenne. Penstemon nudiflorus

59’ Anther cells 0.7-1.6 mm long.
60. Inflorescence branches (1-)2-9(—10)-flowered.
61. Corollas 815 mm long from base to orifice, pink or blue; staminode
hairy in the distal 2—-3 mm, the hairs to 1.2 mm long; cauline leaves 2—
12 pairs, lanceolate to narrowly elliptic, broadest
leaves just below the inflorescence; Apache, Coconino, and Navajo cos.
......................................................................... Penstemon angustifolius
61’ Corollas 15-25 mm long from base to orifice, blue to violet;
staminode hairy in the distal 4-9 mm, the hairs to 1.5(-2) mm long;
cauline leaves 2—5(—6) pairs, ovate to lanceolate, about equally broad
from base to inflorescence; Coconino and Mohave cos. ........ccceeeeevennnn.
......................................................................... Penstemon pachyphyllus
60’ Inflorescence branches 1-3(—6)-flowered.
62. Peduncles 0—1 mm long; corollas 12-20 mm long from base to
orifice, the throat scarcely expanded; staminode tips 0.8—1.6 mm wide,
hairy, the hairs to 1.2 mm long; se AZ; 1150-1600 m (3700-5350 ft)....
.................................................................................. Penstemon fendleri
62’ Peduncles 0-30 mm long; corollas 11-16 mm long from base to
orifice, the throat gradually expanded; staminode tips 0.6—1 mm wide,
hairy, the hairs to 0.8 mm long; ne AZ; 18002600 m (5900-8550 ft)
..................................................................................... Penstemon lentus
57’ Leaves not thick, not glaucous.
61. Stems glandular pubescent distally; thyrses clearly glandular-pubescent.
62. Staminodes distal 6-8 mm densely bearded; anthers horseshoe-shaped, fully
dehiscent or proximally indehiscent, 1-2 mm long; inflorescence branches 1-2(—
3)-flowered; Parashant and Whitmore canyons, Mohave Co.; 1100-1600 m
(38005400 ft) ..eeveereeiieiesieeeeeie et Penstemon distans (in part)
62’ Staminodes distal 3—6 mm densely bearded; anthers spreading, fully dehiscent
or distally indehiscent, 0.7—1.3 mm long; inflorescence branches 1-10-flowered;
Apache, Coconino, Greenlee, Navajo, Yavapai cos.; 2050-3100 m (6700-10,200
) ISR Penstemon oliganthus (in part)
61 Stems not glandular-pubescent distally (thyrses sometimes slightly glandular-
pubescent in P. deaveri)
63. Basal leaves absent or poorly developed; n Mohave Co........cccoevveeevverneennnn.

63’ Basal leaves well-developed; Apache, Coconino, Graham and Greenlee Cos.
64. Cauline leaves dentate to serrate, up to 45 mm wide........ccccveeerveriveennnnne
....................................................................... Penstemon spectabilis (in part)
64’ Cauline leaves entire, up to 16 mm wide.

65. Inflorescence branches not congested, (1-)2—4(—6)-flowered; corolla
orifice 6-9 mm wide; anther cells 1.1-1.8 mm long; White and Pinaleno
Mtns., Apache, Graham, Greenlee cos. ....... Penstemon deaveri (in part)
65’ Inflorescence branches congested, (3-)5—11-flowered; corolla
orifice 2—4 mm wide; anther cells 0.4—0.7 mm long; Kaibab Plateau and
Chuska Mtns., Apache, Coconino cos.................... Penstemon rydbergii

Penstemon albomarginatus M. E. Jones (white-margined leaves) White-margin
beardtongue.—Perennial herbs; caudex woody (proximal stems usually buried in sand and
appearing rhizome-like). STEMS 4-30, 10-35 cm long, sprawling, often freely-branching,
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glabrous, slightly glaucous. LEAVES basal and cauline, leathery, glabrous, the blades
spatulate to obovate, the bases tapered, the margins entire (sometimes undulate), the scarious
white margin 0.1-0.2 mm wide, the apices rounded to acute; basal leaves often not present at
flowering; cauline leaves 2—5 pairs, 10-60 mm long, 5-22 mm wide, short-petiolate to sessile.
THYRSES 5-15 cm long, continuous or interrupted, cylindric, the axes glabrous or obscurely
glandular-pubescent, the verticillasters 3—12, the branches 2 per node, (1-)3—8-flowered;
proximal bracts leaf-like, 20-63 mm long, 5-18 mm wide, oval to oblong, the margins white,
entire, the apices acute to obtuse; peduncles and pedicels ascending to erect, glabrous or
obscurely glandular-pubescent, the peduncles to 2 mm long, the pedicels 3-8 mm long.
FLOWERS: calyx lobes oblong to lanceolate, 3—7 mm long, 1.2-2 mm wide, glabrous or
obscurely glandular-pubescent, the margins white, entire or erose, scarious,
glandular/papillate, the apices acute to mucronate; corolla ampliate-funnelform, strongly
bilabiate, 9-14 mm long from base to orifice, pinkish lavender, reddish- or violet-lined
internally on the lower surface, externally glabrous, internally yellowish pilose on the lower
surface with flat hairs that pass onto the limb; tube 4—6 mm long, the throat gradually expanded,
the orifice 4—6 mm wide, the lower lobes projecting, the upper lobes projecting-spreading;
stamens included; anther cells fully dehiscent, explanate, 0.7—1.4 mm long, the sides glabrous,
the sutures smooth; staminodes reaching orifice or exserted, glabrous, the tip 0.2—0.4 mm wide,
straight to slightly recurved. CAPSULES 7-13 mm long, 4.5—7 mm wide, glabrous. SEEDS
2-3 mm long, dark brown. 2n = 16.—Sand, desert scrub; of conservation concern; Mohave
Co.; 540-920 m (1700-3100 ft); range map: Fig. 14A; Mar—Jun; CA, NV.

Glenn Clifton (pers. comm.) has suggested that AZ plants are different enough from
CA and NV plants to be given specific status. The population genetics work of Wolfe et al.
(2016) suggests a postglacial dispersal northward from the s (AZ and CA) populations.

Penstemon ambiguus Torr. (“uncertain”, probably referring to the unusual appearance
of the flowers and its relationship to Penstemon) Gilia beardtongue.—Perennial herbs to
shrubby. STEMS (1-)5-100+, 15-60 cm tall, many-branched throughout, forming a round
subshrub, glabrous. LEAVES cauline only, 5-25 pairs, 4-25 mm long, 0.5(-1.5) mm wide,
sessile, the margins glabrous or scabrous, mucronate. THYRSES 1-15 cm long, often many-
branched, glabrous, the verticillasters 1-12, the inflorescence branches (1-)2 per node, 1-
flowered; proximal bracts leaf-like, linear, 1-12 mm long, 0.3—-0.5 mm wide, the margins entire
to slightly scabrous, the apices mucronate; peduncles to 12 mm long, the pedicels 1-8 mm
long. FLOWERS: calyx lobes ovate, 1.2—2 mm long, 0.8—1.5 mm wide, the margins entire or
erose, broadly scarious, the apices broadly acuminate; corolla appearing salverform, but the
lower lobes projecting (spreading), the upper lobes reflexed (spreading), pink or white (dried
specimens sometimes fade to some shade of blue), externally glabrous, internally pubescent,
the hairs 0.4 mm long, 8—14 mm long from the base to the orifice, the orifice 2—-5 mm wide,
the limb 7—17 mm wide, mostly spreading in one plane; stamens included, the anther cells fully
dehiscent, explanate (sometimes not as laid out flat as is typical for this anther cell type), 0.6—
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0.65 mm long, glabrous; staminodes glabrous. CAPSULES 4-9 mm long, 2.5-5 mm wide,
glabrous. SEEDS dark brown, 1-2.7 mm long. 2n = 16.—2 vars., only var. laevissimus in
AZ.—Sandy soil in Great Basin Shrubland and Pinon Juniper woodlands, n and e of the
Mogollon Rim; Apache, Coconino, Navajo cos; 950-2200 m (3100-7200 ft); range map: Fig.
14A; May—Aug(—Sep); w US, n Mex.—Penstemon ambiguus Torr. var. laevissimus (D. D.
Keck) N. H. Holmgren.— [Penstemon ambiguus subsp. laevissimus D. D. Keck]

Penstemon angustifolius Pursh (narrow leaved) Narrow-leaf beardtongue.—Perennial
herbs; caudex woody. STEMS 1-3(-10), 10-55 cm tall, ascending to erect, glabrous. LEAVES
thick, glabrous, glaucous, papillate-textured, raised veins often present on both surfaces, the
margins entire, white-rimmed; basal leaves typically narrower than the cauline leaves, the basal
and proximal cauline leaves crowded, 20-90 mm long, (2—)5—18 mm wide, the blades narrowly
oblanceolate, with bases tapered, petiolate, the apices acute to rounded; cauline leaves 2—12
pairs, 18-100 mm long, 10-20 mm wide, the blades lanceolate to narrowly elliptic, the
broadest leaves just below the inflorescence, sessile, the bases tapered to cordate-clasping, the
apices acute. THYRSES 4-30 cm long, continuous to interrupted, cylindric, the axes glabrous,
the verticillasters 3—12, the inflorescence branches 2 per node, (1-)2—8(—10)-flowered, often
not maturing to fruit; proximal bracts lanceolate (upper bracts graduating to broadly ovate),
(3-)12—45 mm long, 2-28 mm wide, the margins entire, the apices acuminate; peduncles and
pedicels ascending to erect, glabrous, the peduncles 0—8 mm long, the pedicels 1-8 mm long.
FLOWERS: calyx lobes ovate to lanceolate, 3—6 mm long, 1.3-2.5 mm wide, glabrous, the
margins entire or erose, not scarious margined to broadly scarious basally, the apices
acuminate; corolla tubular-funnelform, bilaterally symmetric, weakly bilabiate, 8—15 mm long
from base to orifice, pink to blue (white), faintly violet or reddish purple lined internally on
both surfaces, externally glabrous, internally sparsely white-pubescent and/or glandular on the
lower surface or glabrous; tube 5-8 mm long; throat gradually expanded, the orifices 4—6(—8)
mm wide, the lobes spreading; stamens included or longer pair reaching orifice, the anthers
spreading, the cells fully dehiscent, navicular, 0.8—1.5 mm long, the sides glabrous, the sutures
papillate; staminode reaching orifice, distal 2-3 mm sparsely to densely villous with golden
yellow (white) hairs to 1.2 mm long (hairs on proximal part of staminode mostly along
margins), the tip 0.9-1.7 mm wide, recurved. CAPSULES 8-15 mm long, 7-10 mm wide,
raised veins often present. SEEDS dark brown, irregular, alveolate, angled, 1-3.2 mm long. 2n
=16. —>5 vars. acc to Freeman (2019): 2 vars. in AZ.—sandy places in Great Basin Shrubland
to Pinyon Juniper Woodland; Apache, Coconino, Navajo cos; 1500-2300 m (5000-7400 ft);
range map: Fig. 14B; Apr-Sep; c Rockies into the Great Plains.

According to Freeman (2019), AZ specimens are P. angustifolius Pursh var. venosus
(D. D. Keck) N. H. Holmgren. However, our plants do not conform to this variety. Instead, our
specimens take two forms that can be keyed below. Regardless of whether we include the
larger-flowered variety in var. venosus, we should recognize the smaller blue-flowered form
as a novel variety.
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1. Flowers pink (rarely blue), 13—15 mm long from base to orifice; floral bracts ovate to lanceolate; anther cells
1.1-1.5 mm long; peduncles 0—4 mm; staminode hairs yellow; found on sand in n Apache, Coconino, and Navajo
C0S i uteeuttteere ettt esteeesteeabeeesbee et e et beearbaeanae e tbeeaneeetbeesaeentaeebeeenraeanseennteas Penstemon angustifolius (1arge-flowered)
1’ Flowers blue, 8—10 mm long from base to orifice; floral bracts linear to lanceolate; anther cells 0.8—1.2 mm
long; peduncles 4-8 mm; staminode hairs white; found on fine substrates in s Apache and Navajo cos.
.............................................................................................................. Penstemon angustifolius (small-flowered)

Penstemon angustifolius and P. lentus are nearly sympatric and could be confused. Use
the following key to separate them.

1. Cauline leaves 2—-12 pairs, 1020 mm wide, the bases tapered to cordate-clasping, the apices acute;
inflorescence branches (1-)2—8(—10)-flowered; flowers pink (rarely blue or white)....... Penstemon angustifolius
1’ Cauline leaves 2—4 pairs, 7-30 mm wide, the bases clasping to cordate-clasping, the apices rounded;
inflorescence branches 1-3(—6)-flowered; corollas blue (rarely white) ..........cccecveeveercrieeieenee. Penstemon lentus

Penstemon angustifolius and P. fendleri could also be confused. Penstemon fendleri
occurs to the se in Cochise, Graham, and Greenlee cos. Use the following key to separate them:

1. Flowers 8-15 mm long from base to orifice; basal leaves tending to be narrower than the cauline leaves; cauline
leaves crowded (due to shorter internodes and more leaf pairs (2—12)); stem leaves more long-acuminate;
inflorescence more congested; more likely to have glands inside and outside the corolla..........cocceceeverveenciiinnnnnn
......................................................................................................................................... Penstemon angustifolius
1’ Flowers 12-20 mm long from base to orifice; basal leaves tending to be as broad or broader than cauline leaves;
cauline leaves not crowded (due to longer internodes and fewer leaf pairs (2—7)); stem leaves more trullate;
inflorescence more interrupted; less likely to have glands inside and outside the corolla............cccceevveeieerviennnnnnne.

Penstemon barbatus (Cav.) Roth (bearded) Beard-lip beardtongue.—Perennial herbs;
caudex woody. STEMS 1-3, 30—100 cm tall, mostly erect, sometimes ascending, glabrous or
obscurely puberulent proximally, usually slightly glaucous. LEAVES usually glabrous, rarely
short hairy, the bases blunt, cuneate or tapered; basal and proximal cauline leaves crowded,
22—-140 mm long, 642 mm wide, the blades oblanceolate, petiolate, the margins entire, the
apices obtuse, acute, or acuminate; cauline leaves (3—)5—11(-14) pairs, 28—160 mm long, 2—
25 mm wide, the blades lanceolate to linear, sessile, the apices acute. THYRSES 11-69 cm
long, usually somewhat secund, sometimes cylindric, the axes glabrous, verticillasters 5—16(—
19), the inflorescence branches 2 per node, (1-)2—6-flowered; proximal bracts leaflike, linear,
10-70(=126) mm long, 1-6(—10) mm wide, the margins entire, the apices acute; peduncles and
pedicels spreading to ascending, glabrous, the peduncles to 45 mm, the pedicels 2—37(-48)
mm long. FLOWERS: calyx lobes ovate to lanceolate, 3.5-10 mm long, 1.5-3.2 mm wide,
glabrous, the margins entire or erose, broadly scarious, the apices acute; corolla tubular-
funnelform, strongly bilabiate, 10-24 mm long from the base to the orifice, red, dark red-lined
on the lower surface, externally glabrous, internally glabrous or sparsely white-lanate or
yellow-lanate on the lower surface; tube 5—-8 mm, the orifice 4-8 mm wide, the lobes often
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linear, the lower lobes strongly reflexed or less-commonly projecting, 3—5 mm long, the upper
lobes projecting, (5—)7-10 mm long, fused to within 1.5-3 mm of their apices; stamens
exserted, the anthers spreading, the cells scoop-shaped, the connective and proximal 1/4-1/3
indehiscent, 1.5-2.2 mm long, less than two times as long as wide, the sides glabrous, the
sutures papillate or denticulate, the teeth to 0.06 mm or smooth; staminodes glabrous, the tip
0.3-0.6 mm wide, tip straight or slightly recurved. CAPSULES 7—16 mm long, 4-9 mm wide.
SEEDS 1.8-2.7 mm long, brown. 2n = 16. [Chelone barbata Cav.; Penstemon barbatus var.
barbatus; Penstemon barbatus var. torreyi].—high desert to subalpine forest; all counties
except La Paz and Yuma; 1000-3200 m (3600-10,500 ft); range map: Fig. 14C; May—Nov;
CA, CO, IN, NB, NM, NV, TN, TX, UT; Mex. (Chi., Coah., DF, Dgo., Hgo., N. L., Pue., S.
L. P., Sin., Son., Tamps., Ver., Zac.).

Several authors (Kearney & Peebles 1960, Cronquist ef al. 1984, McDougall 1974,
Freeman 2019) treated three varieties. Here, variety trichander is elevated to species, following
Rydberg (1906). This interpretation is based on the consistent character of hairs on the anther
cells, stems, and leaves, which are absent on the other two varieties (rarely the stems and leaves
are slightly hairy on Penstemon barbatus sensu strictu). Also P. trichander is endemic to the
Four Corners region; allopatric with P. barbatus. Here, varieties torreyi and barbatus are not
recognized. These two varieties have been separated based on yellow vs. white hairs (or lack
of hairs) on the inside lower surface of the corolla. Hair color is barely discernable from nearly
white to pale yellow and does not have a strong correlation with range in AZ. These varieties
may make more sense regionally. Specimens in herbaria are still determined as both P. b. var.
barbatus and P. b. var. torreyi. Penstemon barbatus is among the most widespread and
conspicuous species of Penstemon in the desert sw. Putative hybrids reported between P.
barbatus and P. comarrhenus, P. strictus, and P. virgatus were summarized by Crosswhite
(1965).

Rarely Penstemon barbatus has corollas that are axially symmetric, appearing similar
to P. eatonii, perhaps indicative of introgression. In these cases, the two can be differentiated
using the following key:

1. Anthers horseshoe-shaped, the cell lengths >2X width, the dehiscent slits directed to the side; mid-stem leaves

DIUNt t0 COTdate-DASEA.......eiciieiiiieiieie ettt ettt e e et e et e et aeesteeenteeenaeeenes Penstemon eatonii
1’ Anthers spreading, the cell lengths <2X width, the dehiscent slits directed up and away from the filament; mid
stem leaves cuneate to blunt, not cordate-based ............ccoovvvvveiiiiiiiiiiiiiiee e Penstemon barbatus

Penstemon bicolor (Brandegee) Clokey & D. D. Keck (two color phases, yellow and
pink) Two-color beardtongue.—Perennial herbs; caudex woody. STEMS 1-40+, 20-180 cm
tall, ascending to erect, glaucous. LEAVES spreading, thick, leathery, glaucous; basal and
proximal cauline leaves crowded, 30-130 mm long, 10-95 mm wide, the blades ovate, the
bases tapered, petiolate, the apices obtuse to acute; cauline leaves 3-8 pairs, 25—-110 mm long,
10-55 mm wide, the blades lanceolate, sessile to connate-perfoliate, the margins dentate, the
apices acute to acuminate. THYRSES 16-90 cm long, interrupted, secund, the axes glandular-
pubescent, the verticillasters 6-23, the inflorescence branches 2 per node, 1-6-flowered;
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proximal bracts ovate to lanceolate, 840 mm long, 3-30 mm wide, the margins entire or
dentate, the apices acuminate, the lower side densely glandular-pubescent, the upper side
glandular-pubescent or glabrous; peduncles and pedicels ascending to erect, glandular-
pubescent, the peduncles to 15 mm long, the pedicels 3—-25 mm long. FLOWERS: calyx lobes
ovate, 4-6 mm long, 2.2-4 mm wide, externally glandular-pubescent, internally usually
glandular-pubescent, sometimes nearly glabrous, the margins entire or erose, scarious to pink
or purple, the apices acute; corolla ventricose, strongly bilabiate, 1020 mm from base to
orifice, light yellow, pink to rose-pink, or purple (in AZ), reddish or reddish purple lined or
unlined extending onto the lobes of limb; externally and internally glandular-pubescent, also
often sparsely to densely long hairy on the lower surface of the orifice, the hairs flat, white or
yellowish, the tube 7-8 mm, (1-2 times as long as calyx lobes), the throat gradually and
narrowly expanded, constricted at orifice, the orifice 6-9 mm wide, the lobes 4-5 mm long
and wide, the lower lobes projecting-spreading, the upper lobes projecting to spreading or
reflexed; stamens: longer pair reaching orifice or exserted, filaments of shorter pair sparsely
glandular-puberulent at bases, the anthers spreading, the cells explanate, 1.4-1.8 mm long,
0.6—-1 mm wide, the septa heights less than one half the width of the cell walls, the sutures
smooth; staminode included to slightly exserted, proximal 3—4 mm glandular-puberulent, distal
4-5 mm hairy with flat, yellow hairs to 2.8 mm long, the tip 0.3—0.4 mm wide, recurved; style
glabrous. CAPSULES 5-13 mm long, 4—7 mm wide, glabrous or sparsely glandular-pubescent
distally. SEEDS 1.2-2.2 mm long, dark brown, angled. [Penstemon palmeri A. Gray var.
bicolor Brandegee, Univ. Calif. Publ. Bot. 6: 360. 1916 (as Pentstemon); P. bicolor subsp.
roseus Clokey & D. D. Keck; P. pseudospectabilis M. E. Jones subsp. bicolor (Brandegee) D.
D. Keck].—Gravelly soil in arroyos, roadsides, talus slopes, roadsides, desert scrub, and
juniper woodlands; w Mohave Co; 900-1200 m (30004000 ft); range map: Fig. 14D; Mar—
May (Jun); CA, NV.

Prior treatments (Kearney and Peebles 1960, McDougall 1973) recognized two
subspecies based on corolla color. Subspecies bicolor has light yellow corollas and subsp.
roseus has pink to purple corollas. Later authors (Freeman 2019, Smith 2005) considered these
color phases without subspecific recognition. Our plants have pink to purple corollas.

Penstemon bicolor is most often confused with P. palmeri and P. pseudospectabilis.
The corollas and corolla orifices of Penstemon palmeri are much broader than those of P.
bicolor. Hybrids with P. palmeri are known (Smith 2005). The following key gives characters
not in the main key that should help to discern P. bicolor from P. pseudospectabilis.

1. Corolla with hairs on the upper interior; staminode hairy, the hairs to 2.8 mm long; peduncles and pedicels 0.4—
0.7 mm thick, more glandular; calyx lobes 4—6 mm long; often in washes.............c.ccoecverunnen. Penstemon bicolor
1’ Corolla lacking hairs on the upper interior; staminode lacking hairs or hairy, the hairs to 1.5 mm long; peduncles
and pedicels 0.4—0.6 mm thick, less glandular; calyx lobes 3—4.5 mm long; often in rocky places............cccueeunen.e
.................................................................................................................................. Penstemon pseudospectabilis
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Penstemon breviculus (D. D. Keck) G. T. Nisbet & R. C. Jackson (short) Short-stem
beardtongue.—Perennial herbs; caudex woody, branching underground, not matt-forming.
STEMS 1-10, 5-30 cm tall, ascending to erect, retrorsely puberulent, distally glandular
puberulent. LEAVES not leathery, glabrous to sparsely puberulent; basal and proximal cauline
leaves crowded, 10-70 mm long, 2—18 mm wide, the blades oblanceolate to linear, the bases
tapered, petiolate, the margins entire or dentate, the apices rounded to acute; cauline leaves 2—
4 pairs, 20-70 mm long, 2—15 mm wide, the blades narrowly oblanceolate to linear, the bases
petiolate to sessile, sometimes clasping, the margins entire, dentate, or crisped, the apices
obtuse to acute. THYRSES 4-15 cm long, continuous or interrupted, cylindric, the axes
glandular-pubescent, the verticillasters 3—7, the inflorescence branches (1-)2 per node, 2—7-
flowered; proximal bracts leaf-like, elliptic to linear, 16—55 mm long, 2—12 mm wide, the
margins entire, crisped, or obscurely serrate, the apices acute; peduncles and pedicels
ascending to erect, glandular-pubescent, the peduncles to 16 mm long, the pedicels 1-10 mm
long. FLOWERS: calyx lobes lanceolate, 4-9 mm long, 1.2-2.6 mm wide, equally glandular-
pubescent internally and externally, the margins entire, scarious, the apices acute; corolla
ampliate, bilabiate, bilaterally symmetric, 8—15 mm long from base to orifice, dark blue to
violet or purple, reddish violet-lined internally (sometimes externally) usually passing onto the
limb, the tube 4—6 mm long, the throat often abruptly expanded, sometimes constricted at
orifice, the orifice 3—-6 mm wide, the lobes projecting to spreading, externally glandular-
pubescent, yellowish or whitish hairy internally on the lower surface, the hairs flat, long,
yellowish or whitish; stamens included, the anthers spreading, the cells explanate, fully
dehiscent, 0.6—1 mm long, the sutures smooth, the septa heights less than one half the width of
the cell walls; staminode reaching orifice or exserted, distal 5-8 mm densely hairy with flat,
orangish yellow hairs to 1.8 mm, the medial hairs shorter, stiffer, retrorse, the staminode tip
flattened, 0.3—0.6 mm wide, straight to recurved. CAPSULES 6—9 mm long, 4-6 mm wide,
glabrous. SEEDS dark, 2.2-3.2 mm long. [Penstemon jamesii Ben. subsp. breviculus D. D.
Keck].—Sandy to clay soils in sagebrush shrublands, pinyon-juniper woodlands, and desert
grasslands; n Apache Co.; 1800-2300 m (5900-7600 ft); range map: Fig. 14D; Apr—Jun; CO,
NM, UT.

Penstemon caespitosus Nuttall ex A. Gray Mat (tufted) beardtongue.—Cespitose, mat-
forming, branching underground. STEMS 3—-100+, 2—8 cm long, prostrate (the tips ascending),
retrorsely puberulent the hairs pointed. LEAVES cauline, 3—10 (—20+) pairs, the blades
obovate to spatulate, oblanceolate, 2.5-10(—15) mm long, 1-4 mm wide, the bases tapered,
petiolate, the margins entire, the apices mucronate, puberulent, lower and upper leaf surfaces
about equally hairy, the hairs cylindrical to slightly flattened, usually 4 times or more longer
than wide, retrorsely spreading and/or curled. THYRSES 0.5-3(—6) cm long, continuous,
branching, cylindric to secund, the axes retrorsely puberulent to retrorsely cinereous,
sometimes also glandular-pubescent, the verticillasters 1-8, the inflorescence branches 1(-2)
per node, 1-3-flowered; proximal bracts leaflike, 2.8—13 mm long, 0.7-3 mm wide; peduncles
and pedicels ascending to erect, retrorsely puberulent and glandular-pubescent, the peduncles
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to 2 mm long, the pedicels 0.5-2 mm long. FLOWERS: calyx lobes linear to lanceolate, 3.5—
7(8) mm long, 1-2 mm wide, (calyx tube 0.2—1 mm long), retrorsely puberulent with pointed
hairs, sparsely glandular-pubescent, the margins entire, herbaceous or narrowly scarious,
hyaline margins along upper " (rarely %), the apices usually long caudate, sometimes merely
acute; corolla ampliate-funnelform, 9—15 mm long from base to orifice, blue to lavender,
reddish violet-lined internally on the lower surface, internally yellow-villous on the lower
surface, externally glandular puberulent; tube 5—6 mm long; throat gradually expanded, the
orifice 4—7 mm wide, the lower lobes projecting, the upper lobes spreading; stamens: longer
pair reaching orifice or exserted, the filaments glabrous, the anthers spreading, the cells fully
dehiscent, navicular, 0.85—1.1 mm long, the surfaces and sutures papillate; staminode reaching
orifice or slightly exserted, distal 4-7 mm densely pilose with golden yellow hairs to 1.2 mm,
the tip flattened, 0.3—-0.5 mm wide, straight to recurved. CAPSULES 4—-6 mm long, 3—4 mm
wide. SEEDS dark brown, angled to rounded-globular, 1.5-2 mm. 2n = 16. [P. caespitosus
subsp. desertipicti (A. Nelson) D. D. Keck, Penstemon desertipicti A. Nelson]. Varieties 3, 1
in AZ; Penstemon caespitosus Nuttall ex A. Gray var. desertipicti (A. Nelson) N. H.
Holmgren.—Gravelly to clay soil in sagebrush shrublands and pine woodlands; Apache,
Coconino, Mohave, Navajo cos; 1500-2200 m (5200-7100 ft); range map: Fig. 15E; May—
Sep; CO, UT, WY.

Similar species: Penstemon caespitosus is often confused with P. thompsoniae. Many
specimens separate easily based on characters given in the key, but many have hair characters
that are intermediate between the ‘pointed’ hairs described for P. caespitosus and the ‘scale-
like’ hairs described for P. thompsoniae (Freeman 2019). Further complicating things,
Freeman (2019) includes within P. thompsoniae, specimens which others would place with P.
caespitosus. | have not seen specimens from AZ that Freeman considers P. caespitosus. Both
Holmgren (1984) and Stevens et al. (2020) treat P. caespitosus as the more inclusive and P.
thompsoniae as the more exclusive taxon, based on leaf widths. It is tempting to classify P.
thompsoniae as a variety of P. caespitosus, as Nelson (1937) did. However, the molecular work
of Wolfe et al. (2006) suggests that they may be more distantly related. This treatment follows
the approach of Holmgren (1984) and of Stevens et al. (2020), but specimens are still annotated
by Freeman as P. thompsoniae (especially at ASU) that this author would call P. caespitosus.
Unfortunately, this confusion is reflected in the range map shown in Fig. 15(E).

Penstemon centranthifolius (Benth.) Benth. (Centranthus-like leaves) Scarlet
bugler—Perennial herbs; caudex woody. STEMS 1-5, 30-120 cm tall, ascending to erect,
glaucous. LEAVES essentially cauline, leathery, glabrous, glaucous; cauline leaves 5—11 pairs,
20-80 mm long, 1040 mm wide, the blades ovate to lanceolate, the bases sessile, truncate to
auriculate-clasping, the margins entire, the apices rounded to acute. THYRSES 8-90 cm,
interrupted, secund to somewhat cylindric, the axes glabrous, the verticillasters 6-27, the
inflorescence branches 2 per node, 1-5(—11)-flowered; proximal bracts leaflike, ovate to
lanceolate, 670 mm long, 3—-35 mm wide, the margins entire, the apices acute to acuminate;
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peduncles and pedicels erect, glabrous, the peduncles to 20 mm, the pedicels 3—25 mm.
FLOWERS: calyx lobes ovate to lanceolate, 3—6 mm long, 2-3 mm wide, glabrous, the
margins erose, broadly scarious, the apex acute; corolla tubular, nearly radially symmetric,
weakly bilabiate, 18-32 mm long from the base to the orifice, deep red, externally and
internally glabrous, unlined internally; tube 8-14 mm; throat scarcely expanded, the orifice
3.5-7 mm wide, the lobes projecting-spreading; stamens: longer pair reaching orifice, the
anther cells fully dehiscent, explanate, 0.9—-1.2 mm long, the sutures smooth, the septa heights
less than one half the width of the cell walls; staminode glabrous, the tip terete to slightly
flattened, 0.1-0.3 mm wide, straight. CAPSULES 8-15 mm long, 5-8 mm wide. SEEDS dark
brown, 2-3.8 mm; 2n = 16.—0ak woodland and shrubland; presumably introduced to AZ,
presently restricted to the Mt. Lemmon Highway, Santa Catalina Mtns., Pima Co.; 1300-1400
m (4300-4600 ft); Apr; range map: Fig. 15F; Calif.; Mex. (Baja C.)

Perhaps introduced to the WWII era Japanese internment camp in the Santa Catalina
Mtns. where it is known to have persisted for at least ten years and may be naturalizing. With
Lindley 41 (ARIZ), now known from further up the Mt. Lemmon Hwy. as far as the Bug Spring
Trailhead. These plants have been confused with Penstemon eatonii, which has much longer
anther cells that are not explanate like those of P. centranthifolius. Penstemon centranthifolius
more closely resembles P. subulatus, but has broader stem leaves. In CA, it has longer flowers,
but here the flower length is similar to those of P. subulatus. Penstemon centranthifolius could
also be confused with P. superbus, but P. centranthifolius staminodes are glabrous, while those
of P. superbus have hairs near the tip.

Penstemon clutei A. Nelson (Willard Nelson Clute (1869-1950), founder of the
American Fern Society) Sunset Crater beardtongue.—Perennial herbs; caudex woody. STEMS
1-15+, 30-80 cm tall, ascending to erect, glaucous. LEAVES spreading, thick, leathery,
glaucous; basal and proximal cauline leaves crowded, 25-100 mm long, 5-30 mm wide, the
blades lanceolate to elliptic, the bases tapered, petiolate, the margins coarsely dentate or
serrate, the apices acute to obtuse; distal cauline leaves, 46 pairs, 10-80 mm long, 3-35 mm
wide, the blades ovate to lanceolate, the bases tapered or auriculate-clasping to connate-
perfoliate on the distal-most leaves, the margins coarsely dentate to entire on distal leaves, the
apices acuminate to obtuse. THYRSES 5-50 c¢m long, interrupted, secund, the axes glabrous
or sparsely glandular-pubescent distally, the verticillasters 3—16, the inflorescence branches
2(-1) per node, 1-4-flowered, the proximal bracts leaf-like, ovate to triangular, 5-50 mm long,
3-40 mm wide, glabrous or glandular puberulent, the margins coarsely dentate, sometimes
entire, the apices acuminate to obtuse; peduncles and pedicels ascending to erect, glandular-
pubescent, the peduncles to 14 mm, the pedicels 2—15 mm. FLOWERS: calyx lobes ovate to
elliptic, 3.5-5.5 mm long, 2.5-3.5 mm wide, glandular-pubescent, the margins erose, scarious
to pink-margined, the apices acute to caudate; corolla ventricose, strongly bilabiate, (10—)15—
23 mm long from base to orifice, pink to rose-pink, reddish purple-lined internally on the lower
surface extending onto the lobes of limb, externally and internally glandular-pubescent,
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glandular hairy at the orifice, lacking hairs internally; tube 5—10 mm long (about twice as long
as the calyx); throat gradually to abruptly expanded, not constricted at orifice, the orifice 8—12
mm wide, the lower lobes spreading, the upper lobes projecting-spreading; stamens: longer
pair reaching orifice, filaments sometimes glandular pubescent in the lower half, the anthers
spreading, the cells explanate, fully dehiscent, 1.2—1.6 mm long, 1.0-1.3 mm wide, the sutures
smooth, the septa heights less than one half the width of the cell walls; staminode exserted, the
lower half sometimes sparsely glandular-pubescent, glabrous or distal 1-4 mm hairy, with
white to yellow hairs to 1.4 mm long, the tip 0.4—0.6(—1) mm wide, straight; style glabrous.
CAPSULES 9-14 mm long, 5-8 mm wide, glabrous. SEEDS 1-2 mm long, dark brown to
black, angled; 2n = 16; [Penstemon pseudospectabilis M. E. Jones subsp. clutei (A. Nelson)
D. D. Keck].—pine forests; edaphic endemic to cinders in the San Francisco Volcanic Field,
Coconino Co.; 1800-2500 m (5900-8100 ft); range map: Fig. 15F; Apr—Sep; of conservation
concern.

Penstemon clutei is most often confused with P. pseudospectabilis, especially P. p. var.
pseudospectabilis since both have glandular pedicels and calyces. Use this key to separate
them:

1. Corolla throats gradually to abruptly expanded; orifices 8-12 mm wide.........cccoevvvrcerrienunennen. Penstemon clutei
1’ Corolla throats not so abruptly and broadly expanded; orifices 5-9(-12) mm wide............ P. pseudospectabilis

Penstemon cobaea Nutt. (probably for the similarity if its flowers to those of Cobaea
scandens) Cobaea beardtongue.—Perennial herbs; caudex woody. STEMS 1-4, (15-)25-65(—
100) cm, ascending to erect, proximally puberulent, distally glandular-pubescent. LEAVES
basal and cauline, sometimes basal leaves absent or withering, not leathery to somewhat
leathery, glabrous to pubescent; basal and proximal cauline leaves 35—-120(—150) mm long, 4—
55(-76) mm wide, blade spatulate to oblanceolate or elliptic, base tapered, petiolate, margins
subentire or serrate to dentate, apex rounded to acute; cauline leaves 4—8 pairs, 35—-120(-150)
mm long, 10—45(-54) mm wide, blade ovate to lanceolate, sessile, tapered to cordate-clasping,
margins subentire to serrate or dentate, apex acute, rarely obtuse. THYRSES 10-30(-52) cm,
interrupted to continuous, cylindric, axes densely glandular-pubescent, verticillasters 3—6(-8),
the inflorescence branches 2 per node, 2—6-flowered; proximal bracts ovate, 20—78 mm long,
8—74 mm wide, margins entire or serrulate, rarely serrate, apex acute; peduncles and pedicels
ascending to erect, densely glandular-pubescent, peduncles to 23 mm, pedicels 1-13 mm.
FLOWERS: calyx lobes ovate to lanceolate, (8—)10—16 mm long, 2.5-4.5 mm wide, densely
glandular-pubescent, margins entire, narrowly scarious, apex acute; corolla ventricose-
ampliate, bilaterally symmetric, strongly bilabiate, 25—45 mm long from base to orifice, white
to pink or violet to purple, reddish purple-lined internally on the lower surface, sometimes on
upper surface, externally and internally glandular-pubescent externally; tube 10—14 mm; throat
abruptly expanded, slightly constricted at orifice, the orifice 12-30 mm wide, the lower lobes
spreading or reflexed, the upper lobes projecting-spreading; stamens included, anther cells
fully dehiscent, explanate, 1.3—2.2 mm, sutures smooth, the septa heights less than one half the
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width of the cell walls; staminode 23—-30 mm long, included or barely exserted, distal 20-25
mm sparsely to moderately villous with white to golden yellow hairs to 3.5 mm long, the tip
flattened, 0.6—0.9 mm wide, recurved. CAPSULES 13—-18 mm long, 8—10 mm wide, glabrous.
SEEDS 2.5-3.5 mm, black, angled; [P. hansonii A. Nelson].—pine woodlands; Yavapai Co.;
1100-1700 m (3600-5500 ft); range map: Fig. 15F; May—Jun; Great Plains.

Penstemon cobaea is an uncommon introduced species in AZ. Our specimens are var.
cobaea with white corollas.

Penstemon comarrhenus A. Gray (woolly nose, referring to the anther hairs) Dusty
beardtongue.—Perennial herbs; caudex woody. STEMS 14, 25-100+ cm tall, ascending to
erect, glabrous or, sometimes, proximally retrorsely puberulent, pale green. LEAVES not
leathery to somewhat leathery, densely retrorsely puberulent to glabrous, pale green, not
glaucous, the bases tapered, the margins entire; basal and proximal cauline leaves crowded,
30-110 mm long, 3-20(-30) mm wide, the blades obovate to oblanceolate, petiolate, the apices
rounded to acute; cauline leaves 5-8 pairs, 10-110 mm long, 1-10(-20) mm wide, blades
oblanceolate to linear, glabrous or retrorsely cinereus, sessile, the apices obtuse to acute.
THYRSES 8-50 cm long, often open, diffuse and interrupted, the axes glabrous, the
verticillasters 5—15, the inflorescence branches 1(—2) per node, 1-3(—12)-flowered; proximal
bracts leaflike, lanceolate to linear, 884 mm long, 1-6 mm wide, the margins entire, the apices
acute, glabrous or retrorsely cinereus; peduncles spreading to ascending, glabrous, the
peduncles to 44 mm, the pedicels 1-10(-24) mm. FLOWERS: calyx lobes ovate, (2.2—)3.5—
4.5 mm long, 2-3.4 mm wide, glabrous, the margins erose or entire, scarious margined, the
apices obtuse to caudate; corolla ventricose, strongly bilabiate, 15-25 mm long from base to
orifice, pale blue to lavender, violet-lined internally on the lower surface, externally and
internally glabrous; tube 810 mm long; throat abruptly expanded, not or only slightly
constricted at orifice, 7-14 mm wide, the lower lobes spreading to reflexed, the upper lobes
arched-projecting, stamens: longer pair exserted, the anthers divergent to nearly spreading, the
cells scoop-shaped, with the connective and proximal 1/5 indehiscent, straight or slightly
sigmoid, 2-2.2 mm long, the sides densely villous or lanate, the hairs white, to 2.5 mm, the
sutures papillate or denticulate, the teeth to 0.1 mm; staminode included, glabrous or distal 1—
2 mm sparsely pilose with white hairs to 1 mm long, the tip straight or slightly recurved, 0.8—
I mm wide. CAPSULES 5-8 mm long, 3—5 mm wide. SEEDS 1.5-2.4 mm long tan to brown,
angled.—pine to subalpine woodlands; Apache, Coconino, Navajo cos; 1700-2600 m (5700—
8500 ft); range map: Fig. 15G; Jun—Aug; CO, NV, NM, UT.

In some cases Penstemon comarrhenus may be difficult to discern from P. strictus. Use
the following key:

1. Anther cells 2—-2.2 mm long, more densely lanate; staminode glabrous or with distal 1-2 mm sparsely hairy;
corollas pale blue, more abruptly expanded beyond the tube; peduncles to 44 mm long.........cccceeveiveerieerciienneennne.
ettt eee oMt eaeeaeeteteteeteeteeteeteeteententetetete et e te bt eseseeReenteheententententene ke bt et e ebeeneentens et ennesennn Penstemon comarrhenus
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1’ Anther cells 1.3-2 mm long, less densely lanate; staminode glabrous or with distal 1-5 mm sparsely hairy,
corollas pale to dark blue, less broadly expanded beyond the tube; peduncles to 13 mm long..........cccceeverinennene

Also, see notes after the P. strictus description.

Penstemon confusus M. E. Jones (confused with P. acuminatus) Owens Valley
beardtongue.—Perennial herbs; caudex woody. STEMS 1-4, erect, 15-50 cm tall, glaucous.
LEAVES leathery, glabrous or (basal) obscurely papillate scabrous, glaucous, the margins
entire to obscurely papillate; basal and proximal cauline leaves crowded, 30—-140 mm long, 2—
16 mm wide, the blades oblanceolate, the bases tapered, petiolate, the apices obtuse, sometimes
mucronate; cauline leaves 2—4 pairs, 10-55 mm long, 2—15 mm wide, the blades lanceolate to
linear, the bases sessile, tapered to cuneate in the wider leaves, the apices obtuse to acute,
sometimes mucronate. THYRSES 5-45 cm long, somewhat secund, the axes glabrous, the
verticillasters 5—13, the inflorescence branches 2 per node, 1-5-flowered; proximal bracts
leaflike, lanceolate, 7-30 mm long, 1-12 mm wide, the margins entire, apices acute; peduncles
and pedicels ascending to erect, glabrous, the peduncles to 17 mm long, the pedicels 1-14 mm
long. FLOWERS: calyx lobes ovate to obovate (rarely elliptic), 3—4 mm long, 1.5-3 mm wide,
glabrous or sparsely glandular on the margins, the margins entire or erose, broadly scarious or
rosy-margined, the apices obtuse to acute, sometimes mucronate; corolla tubular-funnelform,
bilaterally symmetric, slightly bilabiate, 12—17 mm long from base to orifice, reddish violet to
purple (rarely red), reddish or reddish purple-lined internally on the lower surface, externally
glandular-pubescent (glabrous), internally glabrous or glandular-pubescent; tube 3-7 mm long;
throat 8-14 mm long, gradually expanded, the orifice 2—5 mm wide, the limb 4-10 mm wide,
the lower lobes projecting-spreading, the upper lobes spreading; stamens included, the anther
cells explanate, rarely open-ended navicular, fully dehiscent, 0.7-1.3 mm long, the sides
glabrous, the sutures smooth or papillate, the septa heights less than one half the width of the
cell walls; staminodes distal 1-2 mm with golden yellow papillae to 0.2 mm long or glabrous,
the tip 0.5-0.6 mm wide, recurved. CAPSULES 5-7 mm long, 4-5 mm wide. SEEDS 1.8-2.5
mm long, black.—Gravelly, often calcareous soils in pinyon-juniper woodlands, oak and mtn.
brush; n Mohave Co.; 1200-1800m (4000-6000 ft); range map: Fig. 15G; Apr—Jun; NV & UT.

Penstemon confusus is a Great Basin species, with populations in extreme nw AZ,
where it may introgress with P. utahensis, where plants can be found with flowers intermediate
between blue and red. Other places in Mohave Co., plants that would otherwise be considered
P. utahensis have nectar guides, a character not typical for P. utahensis. It is tempting to
consider P. confusus as a variety of P. utahensis, however, the molecular work of Wolfe et al.
(2006) suggests that they may be more distantly related.

Penstemon dasyphyllus A. Gray (puberulent leaves) Thick-leaf beardtongue.—
Perennial herbs; caudex woody. STEMS 1-5, 20-50 cm tall, often many-branched from the
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bases, proximally puberulent or retrorsely puberulent, distally puberulent and glandular-
pubescent. LEAVES green, linear, entire, puberulent (sometimes only along midveins and
margins), the bases tapered, the apex acute; basal leaves usually absent at anthesis; basal and
proximal cauline leaves 20—70 mm long, 1-9 mm wide, short-petiolate to sessile; cauline
leaves 622 pairs, 20-130 mm long, 1-7 mm wide, sessile. THYRSES 3-30 mm long,
somewhat secund, the axes glandular-pubescent, the verticillasters 4—11, the inflorescence
branches 1(-2) per node, 1(-2)-flowered; proximal bracts leaflike, linear, 4-62 mm long, 1-4
mm wide, the margins entire, the apices acuminate; peduncles and pedicels mostly erect,
sometimes ascending, glandular-pubescent, the peduncles to 20 mm long, the pedicels 2—35
mm long. FLOWERS: calyx lobes ovate to lanceolate, 4-8 mm long, 1.7-4 mm wide,
glandular-pubescent, the margins entire, herbaceous or narrowly scarious, the apices obtuse to
acute; corolla ventricose, 18-30 mm long from base to orifice, violet to lavender to purple,
purple-lined internally on the lower surface, externally glandular-pubescent, internally
glabrous; tube 7-9 mm long; throat abruptly expanded, the orifice 613 mm wide, the lower
lobes projecting-spreading, the upper lobes spreading; stamens: longer pair reaching orifice,
the anthers horseshoe-shaped to divergent, the cells, navicular-bulging, often misshapen, fully
dehiscent or nearly so, sometimes slightly indehiscent proximally, 1.5-2.2 mm long, the sides
papillate, the sutures denticulate, the teeth to 0.3 mm; staminodes included, glabrous, 0.6—1
mm wide. CAPSULES 9-15 mm long, 4-9 mm wide. SEEDS 1.7-2.6 mm long, dark brown.
2n = 16—Rocky ridges and gravelly slopes in desert grasslands; Cochise, Gila, Graham,
Greenlee, Pima, Pinal, Santa Cruz cos.; 1000-2100 m (3600-6600 ft); range map: Fig. 15G;
Apr—Sep; NM, TX; Mex.

Penstemon deaveri Crosswh. (Chester Deaver (1898-1988), founder of the Deaver
Herbaium at Northern Arizona University) Deaver's or Mount Graham beardtongue.—
Perennial herbs; caudex woody, not cespitose. STEMS 1-6, 10—60 cm tall, decumbent from
an underground branching caudex, retrorsely puberulent to nearly glabrous. LEAVES green,
not thick, entire, usually glabrous, glaucous; basal and proximal cauline leaves well-developed,
crowded, 15-110 mm long, 3-22 mm wide, the blades spatulate to oblanceolate, the bases
tapered, the apices rounded to obtuse; cauline leaves 3-9 pairs, 15-110 mm long, 4-16 mm
wide (nearly as wide as the basal leaves), the blades elliptic, sessile, the apices obtuse to acute.
THYRSES 4-26 cm long, continuous, secund or cylindric, the axes puberulent, sometimes a
bit glandular-pubescent, the verticillasters 3—9, the inflorescence branches (1-)2 per node, (1—
)2—4(—6)-flowered, not congested; proximal bracts leaflike, 7-55 mm long, 1-15 mm wide, the
margins entire, the apices acute; peduncles and pedicels ascending to erect, puberulent, the
peduncles to 10 mm, the pedicels 1-8 mm. FLOWERS: calyx lobes lanceolate, 3—5.5 mm long,
1.5-2.2 mm wide, glabrous or sparsely pubescent, the margins erose or entire, broadly scarious,
the apices acuminate or mucronate; corolla ventricose, bilabiate, 9—15 mm long from base to
orifice, deep to pale purple, violet-lined internally on lower surface extending into the lobes,
externally glabrous or with lobes sparsely glandular, internally on the lower surface sparsely
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white-hairy; tube 4-5 mm long; throat gradually expanded, not or slightly constricted at orifice,
the orifice 6-9 mm wide, the lower lobes projecting-spreading, the upper lobes projecting to
projecting-spreading; stamens: longer pair exserted, the anthers spreading, the cells normally
open-ended navicular, fully dehiscent (variable, sometimes appearing slight indehiscent
proximally, sometimes appearing nearly explanate, but then with septa heights more than one
half the width of the cell walls), 1.1-1.8 mm long, the sides glabrous, papillate, or occasionally
hairy near the connective, the sutures smooth to slightly papillate; staminodes exserted, distal
0.5—-6 mm sparsely to moderately pilose (rarely glabrous) with yellow hairs to 0.8 mm long,
the tip 0.4-1 mm wide, straight to recurved. CAPSULES 7-12 mm long, 4-8 mm wide,
glabrous. SEEDS 1.7-2.8 mm long, light to dark brown, angled. [ Penstemon hallii A. Gray
var. arizonicus A. Gray in A. Gray et al., Syn. F1. N. Amer. 2: 263. 1878 (as Pentstemon), not
P. arizonicus A. Heller 1899].—pine and subalpine forests and alpine meadows; White and
Pinalefio Mtns.; Apache, Graham, Greenlee cos.; 2000-3500 m (6500—11500 ft); range map:
Fig. 15H; Jun—Sep; NM.

Crosswhite (1967) raised Penstemon deaveri to specific level from a variety of P.
virgatus, with which it has been confused. The bearded staminode and generally broader,
elliptic cauline leaves of P. deaveri distinguish it from P. virgatus. Penstemon deaveri might
also be confused with P. oliganthus. Thyrses of P. deaveri sometimes have scant glandular
pubescence, while the thyrses of P. oliganthus are clearly glandular-pubescent. Also, the anther
cells of P. deaveri are generally longer than those of P. oliganthus.

Penstemon discolor D. D. Keck (pale corollas, compared to P. linarioides) Catalina
beardtongue.—Cespitose subshrubs, many-branched. STEMS 1-20+, 10-35 cm long,
ascending to erect, sparsely to densely retrorsely puberulent, the hairs white, scalelike,
especially distally. LEAVES cauline, semi-persistent, thick, 10-30 pairs, petiolate, 5-23 mm
long, 1-1.5 mm wide, the blades narrowly oblanceolate to linear, entire, the bases tapered, the
apices mucronate, the lower surface glabrous, or rarely, sparsely retrorsely hairy, the hairs
white, scalelike, the upper surface densely hairy, the hairs obscuring most of the leaf surface,
white, scale-like (rarely only sparsely so). THYRSES 1-15 cm long, continuous to interrupted,
somewhat secund, the axes glandular-pubescent, the verticillasters 3—13, the inflorescence
branches 1(-2) per node, 1(—3)-flowered; proximal bracts leaflike, linear, 2—8 mm long, 0.5-1
mm wide, the margins entire, the apices mucronate; peduncles and pedicels ascending to erect,
glandular-pubescent, the peduncles to 4(—7) mm, the pedicels 1-5 mm. FLOWERS: calyx
lobes ovate to lanceolate, 2—3.7 mm long, 1.2-2.2 mm wide, (calyx tube 0.2—1 mm long),
glandular-pubescent, the margins entire or erose, scarious, the apices acute to mucronate;
corolla tubular-funnelform, 9—11 mm long from base to orifice, lavender to violet, purple, or
white, faintly to strongly reddish purple-lined internally on the lower surface, internal lower
surface densely white lanate; tube 4-6 mm long; throat gradually expanded, the orifice 3.5—6
mm wide, the lobes projecting-spreading; stamens exserted, the filaments glabrous, the anthers
spreading, the cells navicular, fully dehiscent, 0.8—0.9 mm long, the sides glabrous, the sutures

89



CANOTIA VOL. 19

papillate; staminodes included or reaching orifice, distal 5-6 mm densely hairy with golden
yellow hairs to 1.2 mm long, the tip 0.2-0.4 mm wide, straight to recurved. CAPSULES 5-8
mm long, 3—4 mm wide. SEEDS 1.2—-1.6 mm long, black, angled to rounded.—Pinyon-juniper
and oak woodlands, often in granite crevices; AZ endemic, the Dragoon, Galiuro, Santa
Catalina, Santa Teresa, Winchester Mtns.; reported from the Atascosa Mtns.; Cochise,
Graham, Pima, Pinal cos., 1500-2300 m (5000-7300 ft); range map: Fig. 15H; Jun—Sep.; of
conservation concern.
Penstemon discolor can be confused with P. linarioides. Use this key:

1. Leave blades shallowly U-shaped in cross section, the upper surface densely hairy, the hairs obscuring most of

the leaf surface, the lower surface glabrous (rarely slightly retrorsely hairy)..........cccocvevvennene Penstemon discolor
1’ Leaf blades flat to U-shaped in cross section, both sides hairy, obscuring less than half the leaf surface, rarely
Fd F 1) {1 TSRS Penstemon linarioides

Penstemon distans N. H. Holmgren (inflorescence verticillasters at distances from
each other) Mt. Trumbull beardtongue.—Perennial herbs; caudex woody, not cespitose.
STEMS 1-5, 18-75 cm tall, ascending to erect, proximally retrorsely puberulent, distally
glandular-pubescent. LEAVES not thick, not glaucous, the margins entire or obscurely to
prominently dentate (especially at the tip): basal and proximal cauline leaves crowded, 30—-120
mm long, 2—-14 mm wide, the blades oblanceolate, the bases tapered, petiolate, the apices
obtuse (acute), retrorsely pubescent to glandular pubescent to nearly glabrous; cauline leaves
3—6 pairs, petiolate to sessile and clasping, 5-55 mm long, 1-7 mm wide, blades oblanceolate
to lanceolate, the bases tapered to subcordate-clasping, the margins entire or slightly serrate at
tips, the apices obtuse to acute, retrorsely pubescent to glandular pubescent. THYRSES 2-35
cm long, interrupted, cylindric, the axes glandular-pubescent, the verticillasters 3—11, the
inflorescence branches 2 per node, 1-2(-3)-flowered; proximal bracts lanceolate to linear, 5—
30 mm long, 14 mm wide, the margins entire, the apices acute; peduncles and pedicels
ascending to erect, glandular-pubescent, the peduncles to 16 mm long, the pedicels 1-5 mm
long. FLOWERS: calyx lobes lanceolate, 3—7 mm long, 1-2.5 mm wide, herbaceous,
glandular-pubescent, the margins entire, the apices acute to obtuse; corolla ampliate-
funnelform, bilabiate, bilaterally symmetric, 10—14 mm long from base to orifice, blue to
violet, reddish purple-lined internally on the lower surface, externally glandular-pubescent,
internally on the lower surface sparsely to moderately white- or yellow-lanate; tube 5-7 mm
long; throat gradually expanded, not constricted at orifice, the orifice 4—7 mm wide, the lower
lobes projecting-spreading, the upper lobes projecting-spreading to spreading; stamens
included, the anthers horseshoe-shaped, the cells navicular, fully dehiscent or proximally
indehiscent, 1-2 mm long, the sides papillate, the sutures entire to strongly papillate, the septa
heights about the width of the cell walls; staminodes reaching orifice or barely exserted, distal
6—8 mm densely bearded with yellow-orange hairs to 1 mm long, the tip flattened, recurved.
CAPSULES 6-10 mm long, 3—6 mm wide, glabrous. SEEDS 2-3.2 mm long, dark brown,
angled.—Limestone gravel slopes from blackbrush scrub to pinyon-juniper woodlands; AZ
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endemic, Parashant and Whitmore canyons; Mohave Co.; 1100—1600 m (3800-5400 ft); range
map: Fig. 15H; Apr—Jun.; of conservation concern.

Penstemon eatonii A. Gray, (Professor Daniel Cady Eaton (1834-1895)) Eaton's or
firecracker beardtongue.—Perennial herbs; caudex woody, sometimes horizontal. STEMS 1—
4,40-100 cm tall, ascending to erect, retrorsely puberulent or glabrous, not glaucous. LEAVES
retrorsely puberulent or nearly glabrous, the margins entire (sometimes undulate); basal and
proximal cauline leaves crowded, 35-210 mm long, 8—50 mm wide, the blades obovate to
elliptic, the bases tapered, petiolate, the apices obtuse to acute; cauline leaves 3—5 pairs (rarely
in whorls of three), petiolate to sessile and blunt or cordate clasping, 10-170 mm long, 855
mm wide, the blades ovate, lanceolate, or proximal sometimes oblanceolate, the apices acute,
rarely obtuse. THYRSES (9-)12—40 cm long, secund, the axes puberulent to glabrous, the
verticillasters 4—12, the inflorescence branches 2 per node, 1-2(—4)-flowered; proximal bracts
lanceolate, 640 mm long, 1-12 mm wide, the margins entire, the apices acute to acuminate;
peduncles and pedicels erect, sometimes ascending, glabrous or sparsely puberulent, the
peduncles to 9 mm long, the pedicels 1-11(-26) mm long. FLOWERS: calyx lobes ovate,
(2.5-)3-5(-6) mm long, 1.8-3 mm wide, glabrous, the margins usually erose, rarely entire,
scarious margined, the apices acute; corolla tubular to tubular-funnelform, nearly radially
symmetric, weakly bilabiate, (10-)15-26 mm long from base to orifice, red to scarlet,
essentially unlined internally, externally glabrous, internally glabrous or sparsely pubescent,
sinuses of the lobes often hairy, the hairs white, to 0.5 mm; tube 6—10 mm long; throat 5-7(—
9) mm wide, the lobes projecting to barely spreading, broadly rounded, the lower lobes 2-3(—
5) mm long, the upper lobes 4-6 mm long, all lobes about as wide as long; stamens included,
reaching orifice, or exserted, the anthers horseshoe-shaped, the cells saccate, connective and
proximal 1/4—1/2 indehiscent, distally dehiscent, dehiscent slits directed to the side, 1.8-2.5
mm long, usually more than 2 times longer than wide, the sides glabrous or hispidulous with
tan enations up to 0.1 mm, the sutures papillate or denticulate, the teeth to 0.1 mm; staminodes
well included, glabrous or distal 1-2 mm sparsely to densely pubescent with yellow hairs to
1.2 mm long, the tip 0.3—-0.7 mm wide, straight. CAPSULES 9-17 mm long, 3—10 mm wide.
SEEDS 2-3.2 mm long, dark brown. [P. coccinatus Rydb.].—Desert shrublands, pinyon-
juniper woodlands, pine forests; widespread; Apache, Coconino, Gila, Greenlee, La Paz,
Maricopa, Mohave, Navajo, Pima, Pinal, Yavapai cos.; 350-2400 m (1100-7900 ft); range
map: Fig. 16I; Feb—Sep; Vars. 3 (3 in AZ, 2 recognized here): w US.

This treatment recognizes varieties eatonii and exsertus (which may differ enough
morphologically and in range to warrant raising them to species level). Both varieties vary as
to degree of hairiness, so here, | have synonymized var. undosus with var. eatonii, since var.
eatonii has priority over var. undosus. My interpretation is that both varieties eatonii and
exsertus can have unusual individuals that have less than full pubescence; that the amount of
pubescence is not taxonomically significant, since these plants are not distinguished by
geographic range, whereas the exsertion of the anthers is significant and correlates with leaf
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undulation and range. Plants sometimes have only a few flowers with exserted anthers, while
most of the flowers on a culm do not. If the collected plant happened to not have exserted
anthers, though most of the plants in the population do, it is still exserfus. This may explain
many of the outliers for variety undosus s and w of the Mogollon Rim. Variety eatonii
predominates n and e of the Mogollon Rim. Variety exsertus predominates s and w of the
Mogollon Rim.

1. Stamens included or reaching orifice, sometimes slightly exserted; leaves more undulate-margined .............
........................................................................................................................... Penstemon eatonii var. eatonii
1’ Stamens all exserted; leaves less undulate-margined...........ccccecvverveeenennne. Penstemon eatonii var. exsertus

Penstemon eatonii A. Gray var. exsertus (A. Nelson) C. C. Freeman. [Penstemon
exsertus A. Nelson; P. eatonii subsp. exsertus (A. Nelson) D. D. Keck] 2n = 16.

Penstemon eatonii var. exsertus is concentrated in ¢ AZ, especially from Flagstaff's to
Tucson; 550-2000 m (1800-6600 ft); Feb—Jun; Coconino, Gila, Greenlee, Maricopa, Mohave,
Pima, Pinal, Yavapai cos.

Penstemon eatonii A. Gray var. eatonii [Penstemon eatonii subsp. undosus (M. E.
Jones) D. D. Keck] 2n = 16.

Penstemon eatonii var. undosus is most common in the Grand Canyon region easterly
into ne AZ; 350-2400 m (1100-7900 ft); Mar—Sep.; Apache, Coconino, Gila, Maricopa,
Mohave, Navajo, Yavapai cos.

Penstemon xcrideri A. Nelson, a putative hybrid between P. eatonii and P.
pseudospectabilis, has been reported from AZ (Nelson 1936, 1938). Nelson (2076) collected
Penstemon xmirus, which is thought to be a hybrid between P. eatonii and P. palmeri (Nelson
1936, 1938) in Oak Creek Canyon, Coconino Co. Penstemon Xjonesii Pennell (included in this
treatment), a putative hybrid between P. eatonii and P. laevis, is known only from Kane and
Washington cos, UT (E. C. Neese and N. D. Atwood 2003) and Mohave Co., AZ (Love 2020).

Penstemon fendleri Torr. & A. Gray (Augustus Fendler (1813-1883), prominent
botanist) Fendler's beardtongue.—Perennial herbs; caudex woody. STEMS 1-3, 1245 cm tall,
erect, glabrous. LEAVES thick, entire, glaucous; basal and proximal cauline leaves crowded,
15-100 mm long, 4-30 mm wide, the blades spatulate to oblanceolate, the bases tapered,
petiolate, the apices rounded to acute, typically broader than cauline leaves; cauline leaves 2—
7 pairs, sessile, 15-85 mm long, 8-26 mm wide, the blades lanceolate or ovate to trullate, the
bases clasping to cordate-clasping, the apices obtuse to acute. THYRSES 5-30 cm long,
somewhat interrupted, cylindric, the axes glabrous, the verticillasters (3—)4—13, the
inflorescence branches 2 per node, 1-3(-5)-flowered; proximal bracts leaflike, trullate to
ovate, 5-55 mm long, 3—15 mm wide, the margins entire, the apices acute; peduncles and
pedicels ascending to erect, glabrous, the peduncles to 0—1 mm long, the pedicels 1-10 mm
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long. FLOWERS: calyx lobes ovate to lanceolate, 3—6(—7) mm long, 1.4-3.5 mm wide, the
margins entire or erose, glabrous or obscurely glandular distally, broadly scarious, the apices
acute to caudate; corolla tubular-funnelform, bilaterally symmetric, weakly bilabiate, 12—20
mm long from base to orifice, lavender to violet or bluish, violet or reddish purple-lined
internally on both surfaces, externally glabrous or obscurely glandular on limb, internally
glabrous or sparsely hairy on the lower surface, the hairs flat, white; tube 69 mm long; throat
scarcely expanded, the orifice 4-6(—9) mm wide, the lower lobes projecting or spreading, the
upper lobes spreading; stamens included, the anther cells navicular, fully dehiscent, 0.8—1.4
mm long, the sides glabrous, the sutures papillate/scabrous; staminodes reaching orifice, distal
2—4 mm villous with flat golden yellow hairs to 1.2 mm long, the tip 0.8—-1.6 mm wide,
recurved. CAPSULES 10-15 mm long, 5-8 mm wide. SEEDS 2—4 mm long, light to dark
brown, irregular-shaped, angled, alveolate. 2n = 16.—Sandy or gravelly grasslands in se AZ;
Cochise, Graham, Greenlee cos.; 1150-1600 m (3700-5350 ft); range map: Fig. 16J; Mar—
Jun(—Jul); KS, NM, OK, TX; Mex.

Penstemon fendleri could be confused with P. angustifolius, which occurs n of the
Mogollon Rim in Apache and Navajo cos. See notes after P. angustifolius.

Penstemon higginsii (Neese) N. H. Holmgren & N.D. Atwood (Larry Higgins [b.
1936], prominent UT botanist) Higgins' beardtongue.—Perennial herbs or subshrubs; caudex
woody. STEMS 1-30+, 5-40 cm tall, decumbent to ascending or erect, basally retrorsely
puberulent (sometimes sparsely), distally less so to glabrous, lacking glands. LEAVES mostly
cauline, the margins papillate scabrous or hairy, the hairs pointed; proximal leaves petiolate,
slightly scabrous or hairy on petiole or along margins proximally, not glaucous; cauline leaves
3—6 pairs, 1040 mm long, 4-12 mm wide, the blades oblanceolate to spatulate or obovate,
rarely linear, the bases tapered, short-petiolate to sessile, the margins papillate scabrous
(entire), the apices obtuse (acute), sometimes slightly mucronate. THYRSES 2—-15(-30) cm
long, continuous (interrupted), second (or not), the axes glabrous or retrorsely puberulent,
lacking glands, the verticillasters 2—8, the inflorescence branches 2 per node, 1(up to 4)-
flowered; proximal bracts lanceolate, 10-35 mm long, 2—6 mm wide, the margins papillate
scabrous (entire), the apices acute; peduncles and pedicels ascending to erect, peduncles
glabrous or sparsely retrorsely puberulent, pedicels glabrous or papillate distally, the peduncles
to 20 mm long, the pedicels 0.5-6 mm long. FLOWERS: calyx lobes ovate, 3—-6 mm long, 1.5—
2.5 mm wide, glabrous, the margins entire or erose, scarious, sometimes distinctly veined, the
tips caudate to lanceolate; corolla ampliate-funnelform to ventricose, bilabiate, 9—16 mm long
from base to orifice, lavender to blue or violet, unlined internally or faintly lavender-lined on
the lower surface, externally and internally glabrous, lacking glands; tube 5—-8 mm long; throat
gradually expanded, the orifice 4-8 mm wide, the lower lobes projecting-spreading to
spreading, the upper lobes projecting to spreading; stamens included or longer pair reaching
orifice, the filaments glabrous, the anthers horseshoe-shaped, the cells saccate, proximally
dehiscent, the distal 1/2-3/4 indehiscent, 0.9—1.6 mm long, the sides glabrous or puberulent,
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the hairs white, to 0.1 mm, the sutures denticulate, the teeth to 0.2 mm; staminode included or
reaching orifice, glabrous, 0.6-0.9 mm wide. CAPSULES 6—8 mm long, 2.5-4.5 mm wide.
SEEDS 0.6-1.5 mm long, tan to light brown, angled. 2n = 16. [Penstemon leonardii var.
higginsii Neese].—pine-juniper woodlands; Mohave, Navajo cos.; 2000-2100 m (6500—-6900
ft); range map: Fig. 16J; (May—) Jun—Jul; two locations in AZ; Black Rock Mtns. of Mohave
Co. and a few kms nw of Heber in Navajo Co, where it may not have persisted; NV, UT.

Penstemon X%jonesii Pennell (Marcus E. Jones (1852-1934), prominent western
botanist) Jones’ beardtongue.—Perennial herbs; caudex woody. STEMS 1(-2), 70-110 cm
tall, ascending to erect, glabrous to retrorsely pubescent, glandular. LEAVES dull green,
glabrous to pubescent, the margins entire or undulate; basal and proximal cauline leaves
crowded, 40—-100 mm long, 5-30 mm wide, the blades oblanceolate to elliptic, the bases
tapered, petiolate, the apices rounded; cauline leaves 4—6 pairs, 60-100 mm long, 15-25 mm
wide, the blades oblanceolate, elliptic, or lanceolate, the bases blunt or cordate-clasping,
sessile, the apices obtuse to acute. THYRSES 25-50 cm long, continuous, secund, the axes
glabrous or glandular pubescent; verticillasters 12-20, the inflorescence branches 2 per node,
1-5-flowered; proximal bracts leaflike, lanceolate to ovate, 25-35 mm long, 10—15 mm wide,
the margins entire, the apices acute or mucronate; peduncles and pedicels ascending to erect,
glabrous to pubescent, glandular, the peduncles to 4 mm long, the pedicels 2—14 mm long.
FLOWERS: calyx lobes ovate to lanceolate, 4-6 mm long, 2-3.2 mm wide, glabrous or
pubescent and glandular, the margins slightly scarious, the apices acute or mucronate; corolla
ventricose, bilabiate, 17-27 mm long from the base to the orifice, blue to violet to reddish-
magenta to pinkish, colors variable within a population, reddish violet-lined internally on the
lower surface, externally and internally glabrous to slightly glandular; tube 3—7 mm long;
throat abruptly expanded, the orifice not constricted, 4-10 mm wide, the lobes projecting-
spreading; stamens: longer pair reaching orifice or exserted, the anthers horseshoe-shaped, the
cells scoop-shaped, straight or slightly curved, but not sigmoid, connective and proximal 1/5—
1/3 indehiscent, dehiscent distally, dehiscent slits directed up and away from the filament, 2.2—
2.6 mm long, the sides glabrous or papillate, the sutures denticulate, the teeth to 0.1 mm;
staminodes included or exserted, distal 2-3 mm densely to sparsely pilose with yellow hairs to
0.8(=1) mm long, the tip, 0.5 mm wide, straight to recurved. CAPSULES 10-12 mm long,
slightly glandular—Sandy soil in pinon-juniper to oak ponderosa pine woodlands; Mohave
Co.; 15501800 m (51005900 ft); range map: Fig. 16J; Apr—Jun; along the UT border w of
Fredonia in Mohave Co., sw UT.

Penstemon xjonesii Pennell, a putative hybrid between P. eatonii and P. laevis, is
known only from Kane and Washington cos, UT (E. C. Neese and N. D. Atwood 2003) and
Mohave Co., AZ (Love 2020). See Crump et al. (2020) for a discussion of the relationship
between Penstemon eatonii and P. laevis. Penstemon leiophyllus would key out here; it occurs
just over the border in UT and is likely for AZ. The following couplet separates P. leiophyllus
from P. Xjonesii.
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1. Anther cells 1.2—1.8 MM LONE «..oovviiiiiiiiiiiiii et Penstemon leiophyllus
17 Anther cells 2—2.6 MM LONZ ...cc.eiiiiiiiiiiiiee ettt e Penstemon Xjonesii

Penstemon laevis Pennell (smooth) Southwestern beardtongue.—Perennial herbs;
caudex woody. STEMS 1-2(-3), 20-90 cm tall, ascending to erect, glabrous, slightly glaucous.
LEAVES dull to bright green, sometimes with a purple cast, somewhat leathery, glabrous,
somewhat glaucous, the margins entire or undulate; basal and proximal cauline leaves
crowded, 30—120(-150) mm long, 8-30 mm wide, the blades oblanceolate to elliptic, the bases
tapered, petiolate, the apices rounded; cauline leaves 2—6 pairs, 5-120 mm long, 5-20 mm
wide, the blades oblanceolate, elliptic, or lanceolate, the bases sessile, clasping, the apices
obtuse to acute. THYRSES 8-48 cm long, continuous, secund, the axes glabrous; verticillasters
5-16, the inflorescence branches (1-)2 per node, 1-5-flowered; proximal bracts leaflike,
lanceolate to ovate, 5-65 mm long, 2—15 mm wide, the margins entire, the apices acute or
mucronate; peduncles and pedicels ascending to erect, glabrous, the peduncles to 7 mm long,
the pedicels 1-11 mm long. FLOWERS: calyx lobes ovate to lanceolate, 3—6(—10) mm long,
1.5-3.4 mm wide, glabrous, the margins erose, scarious, the apices acuminate to caudate;
corolla ventricose, bilabiate, 18-23 mm long from base to orifice, blue to violet to reddish-
magenta, colors consistent within a population, reddish violet-lined internally on the lower
surface, externally and internally glabrous; tube 7-11 mm long; throat abruptly expanded, the
orifice constricted or not, 7-12 mm wide, the lower lobes spreading, the upper lobes projecting-
spreading; stamens: longer pair reaching orifice or exserted, the anthers horseshoe-shaped to
divergent, often somewhat erect or spreading to the side, the cells scoop-shaped, often a bit
sigmoid, connective and proximal % indehiscent, dehiscent distally, 2—2.2(-2.5) mm long, the
sides glabrous or slightly papillate, the sutures denticulate, the teeth to 0.1 mm; staminodes
included or exserted, distal 2—4 mm densely to sparsely pilose with yellow hairs to 0.8(—1) mm
long, the tip 0.4—0.6(—0.9) mm wide, straight to recurved. CAPSULES 7-10 mm long, 4—6
mm wide, slightly glandular. SEEDS 1.2-2.5 mm long, dark brown, angled.—Sandy soil in
pinon-juniper woodlands up to subalpine forests; along the UT border w of the Colo. River
and s onto the Kaibab Plateau; Coconino and Mohave cos.; 1600-2650 m (5200-8700 ft);
range map: Fig. 16K; May—Sep, sw UT.

Penstemon lanceolatus Benth. (lanceolate leaves) Lance-leaf beardtongue.—
Perennial herbs; caudex woody. STEMS 1-5, 2475 cm tall, densely retrorsely puberulent to
puberulent, glandular-pubescent distally. LEAVES dull green, retrorsely puberulent, the apex
abruptly acute to rounded, basal usually absent at anthesis; basal and proximal cauline leaves
40-100 mm long, 1-5 mm wide, the blade linear to lanceolate, the base tapered, petiolate, the
margins entire; cauline leaves 7-10 pairs, 20100 mm long, 1-5 mm wide, blade linear, base
tapered to truncate, short-petiolate to sessile. THYRSES 7-30 mm long, somewhat secund,
axes glandular-pubescent, verticillasters 4-9, the inflorescence branches 1(—2) per node, 1-2-
flowered; proximal bracts leaflike, lanceolate to linear, 5-20, 1-3 mm, the margins entire, the
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apex abruptly acute to rounded; peduncles and pedicels ascending to erect, glandular-
pubescent, the peduncles to 15 mm, the pedicels 4—11 mm. FLOWERS: calyx lobes ovate to
lanceolate, 4—7 mm long, 2—4 mm wide, glandular-pubescent, the margins entire, herbaceous
or narrowly scarious, the apex rounded to acute; corolla tubular-funnelform, 2027 mm long
from base to orifice, red, unlined internally, externally sparsely glandular-pubescent, internal
lower limb glandular; tube 610 mm long; throat gradually expanded, the orifice 5-9 mm wide,
the lower lobes projecting-spreading or spreading, the upper lobes projecting; stamens exserted
(hidden by galeate upper lobes), anthers horseshoe shaped to divergent, the cells navicular-
bulging, often misshapen, connective and proximal portion dehiscent to well more than 1/2 of
length, the distal portion indehiscent, or fully dehiscent, 1.5-2.2 mm long, the sutures
denticulate, the teeth to 0.2 mm, the sides papillate; staminodes included, glabrous, the tip 0.3—
0.4 mm wide. CAPSULES 9-16 mmm long, 5-8 mm wide. SEEDS 1.9—3 mm, brown to dark
brown. 2n = 16.—Rocky or gravelly slopes, pine woodlands, thorn scrub, desert grasslands;
mostly Chiricahua and Pinaleno Mtns., a historic collection (F. S. Crosswhite 1966) from the
Santa Rita Mtns. could be in either Pima or Santa Cruz co.; Cochise, Graham, Greenlee, cos
(Santa Cruz Co record at NY [Annable 2388] is P. parryi), 1000-1950 m (3200-6400 ft); range
map: Fig. 16K; Mar—Aug; NM, TX; Mex.

Anderson et al. (2007) synonymized Penstemon ramosus with P. lanceolatus.
Specimens in herbaria are determined as both P. lanceolatus and P. ramosus.

Penstemon lentus Pennell (pliant) Abajo beardtongue.—Perennial herbs; caudex
woody. STEMS 1-6, 14-40(—60) cm tall, ascending to erect, glabrous. LEAVES thick,
glabrous, glaucous, entire; basal and proximal cauline leaves crowded, 20-75(—110) mm long,
5-40 mm wide, petiolate to sessile, the blades spatulate to oblanceolate, the bases blunt to
tapered, the apices rounded; cauline leaves 2—4 pairs, 10-66 mm long, 7-30 mm wide, the
blades ovate to lanceolate, sessile, clasping or cordate-clasping, the apices rounded to acute.
THYRSES 5-26 cm long, congested to interrupted, usually secund, sometimes cylindric, the
axes glabrous, the verticillasters 4—12, the inflorescence branches (1-)2 per node, 1-3(—6)-
flowered; proximal bracts ovate to lanceolate, (3—)7-70 mm long, (1-)2-30 mm wide, the
margins entire, the apices acute; peduncles and pedicels ascending to erect, glabrous, the
peduncles to 30 mm long, the pedicels 1-9 mm long. FLOWERS: calyx lobes ovate to
lanceolate, 5-7 mm long, 1.7-3.7 mm wide, glabrous, the margins erose, broadly scarious,
scarious portions tinged blue or violet, the apices acute to acuminate or short-caudate; corolla
tubular-funnelform, weakly bilabiate, 11-16 mm long from base to orifice, lavender to violet,
blue, pinkish blue, or white, unlined internally or reddish violet-lined on the lower surface,
externally glabrous, internal lower surface sparsely white-villous or glabrous; tube 5—10 mm
long; throat gradually expanded, the orifice 4-8 mm wide, the lower lobes projecting, the upper
lobes projecting or spreading; stamens included or longer pair reaching orifice, the anthers
spreading, the cells open-ended navicular, fully dehiscent, 1.1-1.3 mm long, the sides glabrous,
the sutures papillate; staminodes reaching orifice or slightly exserted, distal 2-3(—6) mm
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sparsely to densely villous mostly along the margins with yellowish hairs to 0.8 mm long, the
tip 0.6—1 mm wide, strongly recurved. CAPSULES 7—12 mm long, 5—-8 mm wide, glabrous to
slightly papillate glandular. SEEDS 2—5 mm long, dark brown, angled.—2 vars.—sagebrush
shrublands, pinyon-juniper and oak woodlands, ponderosa pine forests; Apache, Navajo cos.;
1800-2600 m (5900--8550 ft); range map: Fig. 16K; May—Jul; CO, NM, UT.

1. Corollas lavender to violet, blue, pinkish blue .........c.cccceevvierciieniiiiieeie e Penstemon lentus var. lentus
17 COrOllas WRILE ......cveeeieiiieieeiecie ettt ettt e seense e ses Penstemon lentus var. albiflorus

Penstemon lentus Pennell var. lentus --pine woodlands; Apache, Navajo cos. 1800—
3000 m (5900-8700 ft); May; UT.

Penstemon lentus Pennell var. albiflorus (D.D. Keck) Reveal --pine woodlands;
Apache Co. 2300 m (7550 ft); May; UT. Only known in AZ from the Chuska Mtns. (Clifford
03-411).

Penstemon lentus and P. pachyphyllus are allopatric but often confused. They are
similar enough to be sister taxa, but molecular data (Wessinger et al. 2016, Wessinger et al.
2019, Wolfe 2021) show that they are not. The following key may help to differentiate them.

1. Inflorescence branches 1-3(—6)-flowered; corolla 11-16 mm long from base to orifice, the orifice 4-8 mm
wide; staminode with distal 2-3(—6) mm hairy, the hairs to 0.8 mm long, the tip 0.6-1 mm wide; Apache, Navajo
COS ettt ettt ettt ettt et ettt h e R e et h et st h e h e Rt a e bbb e st h et e aeehe et st eae e ne Penstemon lentus
1’ Inflorescence branches (1-)3-9-flowered; corolla 15-25 mm long from base to orifice, the orifice 5-12 mm
wide; staminode with distal 4-9 mm hairy, the hairs to 1.5(-2) mm, the tip (0.2-)0.5-2 mm wide; Coconino,
LY 0] 1 o RS Penstemon pachyphyllus

See also note following Penstemon angustifolius.

Penstemon linarioides A. Gray (like Linaria) Toad-flax beardtongue.—Cespitose
subshrubs, many-branched at or below ground level. STEMS 1-30+, 5-50 cm long, ascending
to erect, retrorsely puberulent, the hairs white, either cylindric and wiry, or flattened and ribbon-
like. LEAVES: cauline, 6-20 pairs, 4-32 mm long, 0.6-3.5 mm wide, the blades mostly linear
to lanceolate, sometimes oblanceolate, the bases tapered to truncate, petiolate to sessile, the
margins entire, the apices mucronate, the surfaces hairy or glabrous, when hairy, the hairs either
cylindric and wiry or flattened and ribbon-like, spreading to retrorse, obscuring less than half
of the leaf surface, the upper and lower surfaces about equally hairy. THYRSES 3-20 cm long,
continuous to interrupted, secund, the axes puberulent or glandular-pubescent, the verticillasters
3-12, the inflorescence branches 1(-2) per node, 1-2(-5)-flowered; proximal bracts leaflike,
5-25 mm long, 0.7-1 mm wide, entire, the apices slightly hard-tipped; peduncles and pedicels
ascending to erect, puberulent or glandular-pubescent, the peduncles to 7 mm long, the pedicels
1-7 mm long. FLOWERS: calyx lobes ovate, 3-8 mm long, 1.2-3 mm wide, glandular-
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pubescent, the margins broad, hyaline, erose, the hyaline portions extending about 2/3 from
base to tip, the apices acute to acuminate or short caudate; corolla funnelform to slightly to
strongly ventricose-ampliate, 8—15(-17) mm long from base to orifice, blue-pink-lavender,
internal lower surface lined, white- or yellowish villous, the hairs passing onto limb, the hairs
reddish purple; tube 5—7 mm long; throat abruptly expanded, the orifice 5-10 mm wide, all
lobes spreading; stamens: longer pair reaching orifice or slightly exserted, the filaments
glabrous, the anthers spreading, the cells navicular, fully dehiscent, 0.9-1.3 mm long, the sides
and sutures papillate; staminodes exserted, distal 1-5 mm densely hairy with yellow to golden
yellow hairs to 1.2 mm long, sparsely hairy 1-4 mm below the distal tuft, the staminode tip 0.3—
0.5 mm wide, straight to recurved. CAPSULES 4-9 mm long, 3—5 mm wide. SEEDS 0.9-2.4
mm long, brown to black, angled.—desert scrub to pine woodlands and mixed conifer forest;
all cos. except Yuma; 1000-3000 m (33007900 ft); range map: Fig. 16L.—4 vars., all in AZ.—
a widespread and highly variable species of the sw US.

D. D. Keck (1937) recognized seven subspecies on the basis of habit, pubescence, leaf
shape, and staminode bearding. Freeman (2019) recognized four varieties. I recognize three for
AZ. According to Kearney and Peebles (1960) and Freeman (2019), Penstemon linarioides var.
macguirei (defined as having broader than typical leaves for the species) is local in Gila River
Valley (Greenlee Co.), however specimens with leaves broader than typical have been found in
Apache, Graham, Navajo, and Yavapai cos. My sense is that plants with anomalous wide leaves
can be found throughout the range of the species and that they are not taxonomically significant.

1. Leaf blades glabrous or puberulent, when hairy, the hairs cylindric, wire-shaped...........cccoovveerivieniieniiienieennn
............................................................................................................................. Penstemon linarioides var. sileri
1’ Leaf blades retrorsely puberulent, the hairs scale-like

2. Staminodes with distal 3—5 mm hairs to 1.2 mm long, not so sharply differentiated from the more proximal

shorter and often Sparser hairs.........ccoceeeveercieereieiie e Penstemon linarioides var. linarioides
2’ Staminodes with distal 1 mm hairs to 0.8 mm long, sharply differentiated from the more proximal shorter
and often SParser hairs..........ccveevieecieerciieciecie e Penstemon linarioides var. coloradoensis

Penstemon linarioides A. Gray var. coloradoensis (A. Nelson) C. C. Freeman. (range
in, and proximal to, the state of Colorado) Colorado beardtongue.—[ Penstemon coloradoensis
A. Nelson P. linarioides subsp. coloradoensis (A. Nelson) D. D. Keck].—pine and oak
woodlands to mixed conifer forest; Apache, Coconino, Navajo cos. 1800—-3000 m (5900-9900
ft); May—Aug; CO, NM.

Staminode hair patterns of vars. coloradoensis and linarioides vary from those with a
well defined apical tuft and much sparser and shorter hairs below the tuft for several mm with
all hairs less than 0.8 mm long to those with hairs more uniform from the tip down the shaft to
the glabrous portion and all less than 0.6 mm long to ones with longer hairs in the tuft (to 1.2
mm). [ have also seen plants where the staminode hairs are those of var. coloradoensis in one
flower and var. linarioides in another. In summary, I see a full range of staminode hair
arrangements, with those of var. coloradoensis in the ne portion of AZ.
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Penstemon linarioides A. Gray var. linarioides. Toad-flax beardtongue.—[ Penstemon
linarioides subsp. compactifolius D. D. Keck].—rocky slopes in sagebrush shrublands and
pinyon-juniper woodlands to mixed conifer forest; Apache, Cochise, Coconino, Gila, Graham,
Greenlee, Maricopa, Navajo, Pima, Pinal, Santa Cruz, Yavapai cos.; 1300—3000 m (4200-9900
ft); May—Oct; NM.

D. D. Keck (1937) named plants generally similar to var. /inarioides but with more
compact, heathlike leaves, ascending stems, and decumbent rootstocks as subsp.
compactifolius, stating that it was limited to the vicinity of Flagstaff and that it intergraded with
both subsp. sileri and var. viridis D. D. Keck. Plants with compactifolius-like leaves are
encountered elsewhere in the species' range. See notes with vars. coloradoensis and sileri.

Penstemon linarioides A. Gray var. sileri A. Gray (Andrew Lafayette Siler (1824-
1898), early Mormon pioneer in s UT) Siler's beardtongue.—[ Penstemon linarioides subsp.
sileri (A. Gray) D. D. Keck; P. linarioides var. viridis D. D. Keck].—sandy to clay soils in
sagebrush shrublands, oak or oak-juniper woodlands, and pine forests; all cos except Yuma Co.;
Apr—Oct; 1000-2600 m (3000-8400 ft); NV, UT.

Variety sileri is relatively common in n AZ, s NV, and sw UT. Plants with glabrous or
nearly glabrous leaves from n AZ and s UT have been referred to var. viridis. As noted by N.
H. Holmgren (1984), such forms occur sporadically through much of the range of var. sileri,
therefore taxonomic recognition of var. viridis is unwarranted. Some specimens included in var.
sileri from n AZ, especially from the Kaibab Plateau, have the habit of subsp. compactifolius
(included here in var. linarioides) with the leaf pubescence of var. sileri (or var. viridis), so are
classified with var. sileri.

Penstemon navajoa N. H. Holmgren (from Navajo) Navajo Mountain beardtongue.—
Perennial herbs; caudex woody. STEMS 1-8, 10—65 cm long, decumbent from an underground
branching caudex, sometimes spread out flat on the ground, retrorsely puberulent to glabrous.
LEAVES green, not glaucous, not thick, retrorsely puberulent to nearly glabrous, papillate, the
margins entire; basal and proximal cauline leaves well-developed, sometimes early deciduous,
12-80 mm long, 4-12 mm wide, the blades spatulate to oblanceolate, the bases tapered, the
apices rounded to obtuse; cauline leaves 2—5 pairs, 30—65 mm long, 1-6 mm wide, the blades
linear to oblanceolate, sessile, the apices rounded to acute. THYRSES 8-25 cm long,
continuous, secund or cylindric, the axes glabrous or slightly puberulent, the verticillasters 4—
10(-14), overlapping as much as 1/3 of their length, the inflorescence branches 1-2 per node,
the branches 1-3-flowered, not congested; proximal bracts leaflike, 5-70 mm long, 0.7-2 mm
wide, the margins entire, the apices acute; peduncles and pedicels ascending to erect, glabrous
or puberulent, the peduncles to 25 mm, the pedicels 1-11 mm long. FLOWERS: calyx lobes
ovate to broadly lanceolate, the lobes 2.4—4 mm long, 2-3 mm wide, glabrous, the margins
entire, scarious, the apices acuminate or mucronate; corollas ventricose, 10—17 mm long from
base to orifice, bilabiate, blue to lavendar, violet-lined internally on lower surface extending
onto the lobes, externally glabrous, internal lower surface sparsely white-hairy (glabrous); tube
5-7 mm long; throat gradually expanded, not or slightly constricted at orifice, the orifice 5—10
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mm wide, the lower lobes projecting-spreading, the upper lobes projecting to projecting-
spreading; stamens: longer pair exserted, the anther cells spreading, the cells scoop-shaped,
proximally shortly indehiscent, distally dehiscent, the longest cells 1.2—1.7 mm long, the sides
long hairy to glabrous, the hairs (when present) 1.2-2 mm long, the sutures papillate, the
papillae 0.05-0.1 mm long, sharp-pointed, the septum clearly less than the width of the cell
walls; staminodes exserted, glabrous, the tip 0.5—1.2 mm wide, straight. CAPSULES 6-13 mm
long, 2.5-6.5 mm wide, glabrous. SEEDS 2.5 mm long, light to dark brown, angled.—pine
and subalpine forests; endemic to Navajo Mtn.; San Juan Co., UT; 2200-3200 m (7200-10400
ft); no range map; Jun—Aug.

Penstemon navajoa occurs 1400 m n of the AZ border on Navajo Mtn. in s San Juan
Co, UT. Penstemon navajoa specimens from further n in UT are misidentified, being more
similar to what we have called our native AZ P. strictus. Robert Johnson (BRY), Mikel
Stevens, and I spent part of a day looking for Penstemon navajoa in AZ, on the south slopes
of Navajo Mtn. s of War God Spring. As we headed south toward the AZ border, the habitat
changed from ponderosa pine where we found P. navajoa to pinon juniper woodland, habitat
where P. navajoa does not occur. Penstemon navajoa is unlikely to be found in AZ, but it
seems worthwhile to consider it and its nearby look-a-likes here, especially as plants have been
determined incorrectly as P. navajoa from areas far from Navajo Mtn.

Penstemon navajoa can appear similar to several species we have in AZ, including P.
virgatus, P. strictus, P. strictiformis, and P. comarrhenus, but is usually more delicate than
these. A character that can be useful is the number of stem leaf pairs, 2—5 in P. navajoa, 5-8
in P. comarrhenus, 4-10 in P. strictus, 5-11 in P. virgatus, and 4-6 in P. strictiformis.
Penstemon strictiformis is easily discernable from P. navajoa based on calyx lobe lengths, 2—
4 mm in P. navajoa, 5-7.5 mm in P. strictiformis. Penstemon navajoa has partially indehiscent
scoop-shaped anther cells, while P. virgatus, P. pseudoputus, and P. putus have fully dehiscent
navicular anther cells.

Penstemon nudiflorus A. Gray, (glabrous corolla) Flagstaff beardtongue.—Perennial
herbs; caudex woody. STEMS 1-2(-4), (35-)55-100 cm tall, erect, glabrous, glaucous.
LEAVES thick, leathery, glabrous, glaucous, entire; basal and proximal cauline leaves
crowded, 25-110 mm long, (4-)8—15(-27) mm wide, the blades ovate to elliptic or lanceolate,
the bases tapered, petiolate, the apices obtuse to acute; cauline leaves 3--6 pairs, (5—)15-105
mm long, (1-)2—-15(-30) mm wide, the blades lanceolate, the bases tapered to clasping, sessile,
the apices acute to acuminate. THYRSES 8-55 cm long, expanded, interrupted, cylindric, the
axes glabrous, the verticillasters 5—13, the inflorescence branches (1-)2 per node, 1-2(-3)-
flowered; proximal bracts lanceolate to subulate, 4—15 mm long, 1-3 mm wide, the margins
entire, the apices acute to acuminate; peduncles and pedicels spreading to ascending, glabrous,
the peduncles to 50 mm long, the pedicels 4-20 mm long. FLOWERS: calyx lobes ovate to
lanceolate, 4-5.8 mm long, 2.5-3.2 mm wide, glabrous, the margins entire or erose, narrowly
scarious, the apices obtuse to acute; corollas ventricose-ampliate, bilabiate, (12—)15-25 mm
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long from base to orifice, pale blue to lavender, internally reddish purple-lined, externally
glabrous, the internal lower surface white-hairy; tube 6-9 mm long; throat gradually to
abruptly expanded, not constricted at orifice, the orifice 7-11 mm wide, the lower lobes
spreading, the upper lobes projecting-spreading; stamens: longer pair exserted, the anthers
spreading, the cells open-ended navicular, fully dehiscent, 1.7-2.3 mm long, the sides glabrous
to papillate, the sutures denticulate, the teeth to 0.1 mm; staminodes reaching orifice or
exserted, distal 2—13 mm sparsely hairy with flat, white hairs to 1.5 mm long, the tip 0.5-1 mm
wide, straight. CAPSULES 8-14 mm long, 5-8 mm wide, glabrous. SEEDS 3 mm long,
brown, angled.—mostly volcanic soil in pine woodlands; Coconino, Gila, Navajo, Yavapai
cos.; 1500-2300 m (50007500 ft); range map: Fig. 17M; May—Sep; AZ endemic.

Penstemon oliganthus Wooton & Standl. (few-flowered) Apache beardtongue.—
Perennial herbs; caudex woody, not cespitose. STEMS 1-7, decumbent to erect, 7—45 cm tall,
proximally glabrous or retrorsely puberulent, distally glandular-pubescent, not glaucous.
LEAVES not thick, not glaucous, petiolate, the margins entire; basal and proximal cauline
leaves, 15—-80 mm long, 4-15 mm wide, the blades spatulate to elliptic, the bases tapered, the
apices usually rounded, glabrous or short-hairy; cauline leaves 2—6 pairs, sessile, 7-70 mm
long, 1-15 mm wide, the blades oblanceolate to lanceolate, the bases tapered to clasping, rarely
obscurely denticulate distally, the apices rounded, glandular-pubescent. THYRSES 2-24 cm
long, interrupted, the axes glandular-pubescent, the verticillasters (2—)3—7, the inflorescence
branches (1-)2 per node, 1-10-flowered; proximal bracts leaflike, lanceolate to linear, 7-38
mm long, 1-7 mm wide, the margins entire, acuminate, ultimate apices blunt; peduncles and
pedicels erect, glandular-pubescent, the peduncles to 34 mm long, the pedicels 1-18 mm long.
FLOWERS: calyx lobes lanceolate, 2.8—6 mm long, 0.9-2 mm wide, glandular-pubescent, the
margins erose to entire, scarious, the apices acute; corolla tubular to tubular-funnelform,
bilabiate, nearly personate, 8—13 mm long from base to orifice, blue, reddish purple-lined
internally on the lower surface, externally glandular-pubescent, internally on the lower surface
sparsely to moderately white-hairy; tube 5—7 mm long; throat scarcely expanded, the orifice
2.5-7 mm wide, the lower lobes projecting, the upper lobes spreading to reflexed; stamens;
longer pair included or exserted, the anthers spreading, the cells navicular, proximally
dehiscent, distally indehiscent, or fully dehiscent, 0.7-1.2 mm long, the sides and sutures
papillate; staminodes included or slightly exserted, distal 3—6 mm densely pilose with golden
hairs to 1 mm long, the tip 0.3—0.4 mm wide, straight to slightly recurved. CAPSULES 5-9
mm long, 3—4.5 mm wide, glabrous. SEEDS 0.5-1.2 mm long, tan to dark brown, angled. 2n
= 16. [Penstemon pseudoparvus Crosswh.].—Wet or dry montane meadows in pine and
spruce-fir forests; Apache, Coconino, Greenlee, Navajo, Yavapai cos; 2050-3100 m (6700—
10,200 ft); range map: Fig. 17N; Jul-Sep; NM.

In AZ, Penstemon oliganthus mostly occurs in the White Mtns. of ec AZ, with scattered
locations between the Mogollon Rim and Flagstaff, and on Mingus Mtn.; NM.
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Penstemon ophianthus Pennell (snake-like flowers, possibly a reference to the curved,
fuzzy staminode) Arizona beardtongue.—Perennial herbs; caudex woody. STEMS 1-10, 8--
50 cm tall, ascending to erect, proximally retrorsely puberulent, sometimes also sparsely
glandular-pubescent proximally and distally, not glaucous. LEAVES glabrous or sparsely
puberulent, the bases tapered, the margins entire to sinuate-dentate; basal and proximal cauline
leaves crowded, 16—100 mm long, 1-12 mm wide, petiolate, the blades narrowly oblanceolate,
the apices obtuse to acute; cauline leaves 2—4 pairs, 15-90 mm long, 2—12 mm wide, short-
petiolate to sessile, the blades oblanceolate to linear, the margins entire, rarely sinuate dentate
or dentate, the apices acute to obtuse. THYRSES 2-35 cm long, interrupted to continuous,
secund, the axes glandular-pubescent, the verticillasters 4-9, the inflorescence branches (1-)2
per node, 1-8-flowered; proximal bracts leaf-like, lanceolate, 12—50 mm long, 1.5—-8 mm wide,
the margins entire, rarely sinuate-dentate to dentate, the apices acute, glabrous to glandular
puberulent; peduncles and pedicels ascending to erect, glandular-pubescent, the peduncles to
30 mm long, the pedicels 1-10 mm long. FLOWERS: calyx lobes lanceolate, 5-9 mm long,
1.3-2.6 mm wide, glandular-pubescent externally, less so to glabrous internally, the margins
entire, narrowly scarious, the apices acuminate, green, often with purple; corolla ventricose-
ampliate, bilaterally symmetric, strongly bilabiate, 10—15(—17) mm long from base to orifice,
purple, rarely white, deep violet-lined internally (and sometimes externally) on both surfaces,
often passing onto limb, the tube 5-8 mm long, the throat abruptly expanded, not constricted
at orifice, the orifice 7-12 mm wide, the lower lobes spreading or reflexed, the upper lobes
projecting-spreading, externally glandular-pubescent, internal lower surface at least sparsely
glandular-pubescent, lower surface of the orifice hairy, the hairs flat, long; stamens included
to longer pair exserted, the anther cells fully dehiscent, explanate, 0.8—1.4 mm long, the sutures
smooth, septa heights less than one half the width of the cell walls; staminodes exserted, 11—
13 mm long, distal 89 mm densely hairy with yellow hairs to 2.4 mm long, the medial hairs
shorter, stiffer, and retrorse, the tip 0.4—0.9 mm wide, recurved. CAPSULES 6—-12 mm long,
5-8 mm wide, glabrous. SEEDS 2.2-4.2 mm long, black, angled. 2rn = 16. [Penstemon
pilosigulatus A. Nelson, Penstemon jamesii Benth. subsp. ophianthus (Pennell) D. D. Keck].—
Sagebrush shrublands, pinyon-juniper and oak woodlands, and ponderosa pine forests;
Apache, Coconino, Mohave, Navajo, Yavapai cos.; 1200-2450 m (4100-8100 ft); range map:
Fig. 170; May-Sep.; CO, NM, UT.

Penstemon pachyphyllus A. Gray ex Rydb. (thick leaves) Thick-leaf beardtongue.—
Perennial herbs; caudex woody. STEMS 1-3(-10), (10—)15—85 cm tall, ascending to erect,
glabrous, dull green. LEAVES thick, glabrous, glaucous, entire; basal and proximal cauline
leaves crowded, 18—180 mm long, 5—45 mm wide, equally broad from base to inflorescence,
the blades spatulate to elliptic, the bases tapered, petiolate, the apices rounded to acute; cauline
leaves 2—5(—6) pairs, 5—90 mm long, 7-32 mm wide, the blades ovate or lanceolate, the bases
clasping to cordate-clasping, sessile, the apices acute to rounded. THYRSES 5-45 cm long,
interrupted to continuous, congested, cylindric, the axes glabrous, the verticillasters 3—12, the
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inflorescence branches (1—)2 per node, (1-)3—9-flowered; proximal bracts leaf-like, ovate to
lanceolate, 5—50 mm long, 7-28 mm wide, the margins entire, the apices acute; peduncles and
pedicels ascending to erect, glabrous, the peduncles to 12(—26) mm long, the pedicels 1-15
mm long. FLOWERS: calyx lobes ovate to lanceolate, 3—7 mm long, 1.8—4 mm wide,
glabrous, the margins erose or entire, broadly scarious, the apices acute to acuminate or
caudate; corolla tubular-funnelform to weakly ventricose, bilaterally symmetric, weakly
bilabiate, 15—25 mm long, blue to violet, unlined internally or reddish violet-lined on the lower
surface, externally glabrous, internally glabrous or sparsely white-villous on the lower surface;
tube 4—7 mm long; throat gradually expanded, the orifice 5—12 mm wide, the lobes spreading;
stamens included or longer pair exserted, the anthers spreading, the cells open-ended navicular,
fully dehiscent, (0.7—)1.2—1.5 mm long, the sides and sutures papillate; staminodes reaching
orifice or slightly exserted, distal 4—9 mm densely villous with yellow to golden yellow hairs
to 1.5(—2) mm long, the tip (0.2—)0.5—2 mm wide, recurved, slightly notched. CAPSULES 8—
12 mm long, 4—7 mm wide. SEEDS 2—4 mm long, reddish to dark brown, angled.—Sandy to
gravelly sagebrush shrubland to pine woodlands; Coconino, Mohave cos.; 1130—2350 m
(3700-7800 ft); range map: Fig. 17N; May—Jul; CO, ID, NV, UT, WY. [Penstemon nitidus
Douglas ex Benth. var. major Benth.].—2 vars., apparently only var. congestus in AZ.

Penstemon pachyphyllus A. Gray ex Rydb. var. congestus (M. E. Jones) N. H.
Holmgren, [Penstemon acuminatus Douglas ex Lindl. var. congestus M. E. Jones; P.
pachyphyllus subsp. congestus (M. E. Jones) D. D. Keck; NV, UT.

See notes with Penstemon lentus.

Penstemon palmeri A. Gray (Edward Palmer (1829-1911), prominent botanist)
Palmer's or scented beardtongue.—Perennial herbs; caudex woody. STEMS 1-50+, 20—140(—
210) cm tall, ascending to erect, glaucous. LEAVES thick, leathery, glaucous, the margins
coarsely dentate (rarely entire), the teeth tips hardened; basal and proximal cauline leaves
crowded, (20—)55-120(—145) mm long, (5—)25-60 mm wide, the blades ovate, the bases
tapered, petiolate, the apices obtuse to acute; cauline leaves 5—8 pairs, 25—130(—145) mm long,
7-50(-90) mm wide, the blades ovate to broadly lanceolate, the distal leaves connate-
perfoliate or sessile, the apices acute. THYRSES 7—63 cm long, usually interrupted, sometimes
branched, secund, the axes glandular-pubescent or glabrous, the verticillasters (4—)7—17, the
inflorescence branches 2 per node, (1—)2—3(—5)-flowered; proximal bracts leaflike, lanceolate,
5-25 mm long, 2-25 mm wide, usually entire, the apices acute, glandular-pubescent or
glabrous; peduncles and pedicels ascending to erect, glandular-pubescent or glabrous, the
peduncles to 20 mm long, the pedicels 3—23 mm long. FLOWERS often paired, calyx lobes
ovate, (3.4—)4.2—6(-7.5) mm long, 1.9-3.6 mm wide, glandular-pubescent or glabrous, the
margins entire or erose, broadly scarious, the apices obtuse to acute; corolla ventricose-
ampliate, strongly bilabiate, 12—17(—27) mm long from base to orifice, white to deep pink or
rose (purple), reddish purple-lined internally on the lower surface extending onto lobes of limb,
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internally and externally glandular-pubescent, also often sparsely white hairy on the lower
surface with flat hairs; tube 4—8 mm long; throat abruptly and broadly expanded, often
constricted at orifice, the orifice 10—20(-24) mm wide, the lower lobes spreading or reflexed,
about 9 mm long by 10 mm wide, lanate to glabrous, the upper lobes projecting-spreading,
about 4 mm long by 8 mm wide; stamens included or longer pair reaching orifice, the filaments
of the shorter pair densely glandular-puberulent at bases, the filaments of the longer pair
sparsely glandular puberulent, the anthers spreading, the cells explanate or navicular, fully
dehiscent, 1.6—2.4 mm long, glabrous or papillate, the sutures smooth, the septa heights less
than one half the width of the cell walls; staminodes exserted, proximal 6—8 mm glandular-
puberulent, distal 810 mm and especially the tip, moderately to densely hairy, with flat,
yellow hairs to 4 mm long, the tip 0.9—1.1 mm wide, strongly recurved to coiled; style glabrous
or sparsely glandular-pubescent proximally. CAPSULES 11-16 mm long, 5—8 mm wide,
sparsely glandular-pubescent distally. SEEDS 1.2—1.5 mm long, dark, angled; Varieties 3 (2
in AZ).—Low deserts to subalpine, disturbed areas; 350-2800 m (1100-9200 ft); Apache,
Cochise, Coconino, Gila, Greenlee, Maricopa, Mohave, Navajo, Pima, Pinal, Yavapai; range
map: Fig. 17P; Apr—Oct; w US.

Penstemon xmirus A. Nelson, a putative hybrid between P. eatonii and P. palmeri, has
been reported from Arizona (A. Nelson 1938). See discussion following P. bicolor. We have
two varieties, discerned as follows:

1. Peduncles, pedicels, and calyx lobes glandular-pubescent; anther cells 1.8—2.4 mm .........ccccoceeeninenencnnenene.
............................................................................................................................. Penstemon palmeri var. palmeri
1’ Peduncles, pedicels, and calyx lobes glabrous; anther cells 1.6—2(=2.2) MM .......cccceererieiinineneneneneeeeeeneee
.................................................................................................................... Penstemon palmeri var. eglandulosus

Penstemon palmeri A. Gray var. palmeri —2n = 16.—Washes, roadsides, and canyon
floors in creosote shrublands and pinyon-juniper woodlands up through subalpine forests; 350—
2800 m (1100-9200 ft); Apache, Cochise, Coconino, Gila, Greenlee, Maricopa, Mohave,
Navajo, Pima, Yavapai cos.; Mar—Aug; CA, CO, ID, NV, NM, UT, WA, WY.

Penstemon palmeri A. Gray var. eglandulosus (D. D. Keck) N. H. Holmgren —
[Penstemon palmeri subsp. eglandulosus D. D. Keck].—Washes, roadsides, desert shrublands,
pinyon-juniper woodlands 500—-1900 m (1600-6300 ft); Cochise, Coconino, Mohave, Navajo
cos.; Apr—Oct.; UT. Penstemon palmeri var. eglandulosus occurs at the s end of the UT
Plateaus s to the AZ Strip and scattered locations further s.

Penstemon parryi (A. Gray) A. Gray (Charles Christopher Parry (1823-1890),
prominent American botanist) Parry's beardtongue.—Perennial herbs; caudex woody. STEMS
1-20, 25-110 cm tall, ascending to erect, glabrous, glaucous. LEAVES thin, glabrous,
glaucous, the margins entire; basal and proximal cauline leaves crowded, 30-125(-230) mm
long, 4-25(—40) mm wide, the blades oblanceolate to spatulate, the bases tapered, petiolate,
the apices rounded; cauline leaves 2—7 pairs, the blades lanceolate, 12—120 mm long, 1-25(—
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35) mm wide, the bases clasping to auriculate-clasping, sessile, the apices obtuse to acute.
THYRSES 5-50 cm long, interrupted, cylindric, the axes glabrous, the verticillasters (2—)4—
14, the inflorescence branches 2 per node, 2—14-flowered; proximal bracts leaflike, lanceolate,
5-65 mm long, 1-11 mm wide, the margins entire, the apices acute; peduncles and pedicels
spreading/ascending to erect, glabrous or pedicels sparsely glandular-pubescent, the peduncles
to 35 mm long, the pedicels 2—-17 mm long. FLOWERS: calyx lobes ovate to lanceolate, 2.4—
3.8 mm long, 1-2 mm wide, glabrous or slightly glandular-pubescent, the margins entire or
erose, narrowly scarious, the apices acute to rounded; corolla funnelform, bilaterally
symmetric, bilabiate, 9—-17 mm long from base to orifice, magenta to scarlet (sometimes
turning blue on herbarium sheets, rarely cream), reddish purple-lined internally on both
surfaces extending onto lobes of limb, externally and internally glandular-pubescent, internal
lower surface white-lanate; tube 4-8 mm long; throat gradually expanded, the orifice 3—7 mm
wide, the lobes projecting to spreading; stamens included, the anther cells fully dehiscent,
explanate, 1-1.3 mm long, sutures smooth, the septa heights less than half the width of the cell
walls; staminodes distal 1-6 mm densely hairy with flat, stiff, retrorse yellow hairs to 1.3 mm
long, the tip 0.5—1.5 mm wide, straight. CAPSULES 4-9 mm long, 2-5 mm wide. SEEDS 0.7—
1.6 mm long, brown to dark reddish brown. 2n = 16. [ Penstemon puniceus A. Gray var. parryi
A. Gray; P. shantzii A. Nelson var. incognatus A. Nelson]].—Rocky hillsides, washes, and
canyons in desert and oak scrub, roadsides due to inclusion in seed mixes; Cochise, Coconino,
Gila, Graham, Maricopa, Mohave, Pima, Pinal, Santa Cruz, Yavapai cos; 300—1900 m (1000—
6300 ft); range map: Fig. 170; (Feb—)Mar—May; Ariz.; Mex. (Son.)

Penstemon petiolatus Brandegee (with petioles) Petiolate beardtongue.—Perennial
herbs or subshrubs. STEMS 5-30+, 5-25(—40) cm long, ascending to decumbent, glabrous or
papillate scabrous to puberulent. LEAVES ovate, the margins: dentate to serrate-dentate;
cauline leaves, 2—4(—7) pairs, distinctly petiolate, 12-35 mm long, 5-28 mm wide, the blades
about as long as broad, the bases tapered to slightly cordate, the apices obtuse. THYRSES 1—
4 cm long, crowded, the verticillasters 2—6, the inflorescence branches 2 per node, 1-3(-5)-
flowered; proximal bracts leaf-like, ovate to lanceolate, 6-25 mm long, 2—14 mm wide, the
margins entire or serrate-dentate, the apices acute; peduncles papillate scabrous; pedicels
sparsely glandular-pubescent, the peduncles to 10 mm long, the pedicels 0.5-6 mm long.
FLOWERS: calyx lobes lanceolate, 4-9 mm long, 1.2-2.5 mm wide, the margins entire, the
apices acute, glandular puberulent externally; corolla weakly ventricose, 11-17 mm long from
base to orifice, bright pink, violet-lined internally on the lower surface, externally sparsely
glandular-pubescent, internal lower surface sparsely whitish or yellowish villous, internal
upper surface and limb glandular-pubescent; tube 5-6 mm long; throat 4—6 mm wide, the lobes
spreading; anther cells fully dehiscent, round when fully explanate, 0.7—1.1 mm long, the septa
heights less than one half the width of the cell walls; staminodes yellow hairy for most of their
length. CAPSULES 4-6 mmm long, 4-5 mm wide. SEEDS 2—4 mm long, dark brown to
blackish.—crevices in limestone outcrops and gravel washes in desert shrub communities and
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juniper woodlands; Mohave Co.; 600—-650 m (1900-2200 ft); range map; Fig. 18Q; May—Jun;
NV, UT.

Penstemon pinifolius Greene (pine-like foliage) Pine-leaf beardtongue.—Subshrubs.
STEMS 2-30+, many-branched from bases, erect, (5—)10-50 cm long, glabrous or retrorsely
puberulent, the hairs pointed, usually in lines below leaf bases. LEAVES cauline, persistent,
leathery, sparsely retrorsely puberulent, especially along the margins near bases, or glabrous,
the hairs when present pointed, 10—40+ pairs (crowded proximally, widely spaced distally), 4—
20(-32) mm long, 0.5-1.2 mm wide, the blades linear, the bases tapered to clasping, sessile,
the margins entire, the apices mucronate. THYRSES (1-)3—-10 c¢m long, interrupted, secund,
the axes retrorsely puberulent to puberulent, or glabrous, the verticillasters 1-7, the
inflorescence branches 1(-2) per node, 1-3-flowered; basal bracts leaflike, linear, 3—11 mm
long, 0.3—0.7 mm wide, the margins entire, the apices acute; peduncles and pedicels ascending
to erect, glandular-pubescent, the peduncles to 7(—10) mm long, the pedicels 2—8(-10) mm
long. FLOWERS: calyx lobes lanceolate, 5—7 mm long, 1-2 mm wide, glandular-pubescent,
the margins entire or erose, broadly scarious especially basally, the apices acuminate; corolla
tubular, 14-25 mm long from base to orifice, scarlet (throat sometimes yellow- or orange-
spotted, or entirely yellow), unlined internally, externally glandular-pubescent especially
distally, internally hairy on the lower surface, the hairs extending onto limb, the hairs flat, long,
white or yellow; tube 4—7 mm long; throat scarcely expanded, the orifice 2.3—5 mm wide, the
lower lobes linear, projecting to reflexed, 6—8 mm long, the upper lobes projecting, fused most
of their length; stamens exserted (often hidden by galeate upper lobes), the anthers spreading,
the cells explanate, fully dehiscent, 0.9—1.2 mm long, the sutures smooth, the septa heights less
than one half the width of the cell walls; staminodes included, distal 9—11 mm densely hairy
with flat, yellow hairs to 1.4 mm long, the tip 0.1-0.2 mm wide, straight. CAPSULES 5-10
mm long, 34 mm wide. SEEDS 1.1-1.5 mm long, black, angled. 2n = 16.—Rocky slopes,
cliffs; Cochise, Greenlee cos.; 1650-3000 m (5400-9900 ft); range map; Fig. 18Q; Jun—Oct;
NM.

Penstemon pseudoputus (Crosswh.) N. H. Holmgren (false putus, after P. putus)
Kaibab beardtongue.—Perennial herbs; caudex woody. STEMS 1-10, 10—60 cm tall, 0-few
branched from the base, decumbent to erect, the lower portions retrorsely puberulent. LEAVES
dull green, the margins entire, retrorsely puberulent; basal and proximal cauline leaves
crowded, sometimes absent at flowering, 15—110 mm long, 1-4(—6) mm wide, the blades
linear to narrowly oblanceolate, the bases tapered, petiolate, the apices obtuse to acute; cauline
leaves 6—11 pairs, 10—75 mm long, 0.5-3 mm wide, the blades linear, the bases tapered,
sessile, the apices acuminate. THYRSES 4-25 cm long, interrupted, secund, the axes glabrous
or puberulent, the verticillasters 3—11, the inflorescence branches 1-2 per node, 1-3-flowered;
proximal bracts leaflike, 4—30 mm long, 0.5-2 mm wide, the margins entire, the apices
acuminate; peduncles and pedicels ascending to erect, glabrous or puberulent, the peduncles
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to 22 mm long, the pedicels 2—15 mm long. FLOWERS: calyx lobes ovate, or sometimes
obovate or truncate, 2.5—4.5(—5) mm long, 1.5—-2.4 mm wide, glabrous or sparsely puberulent,
the margins erose or entire, scarious, the apices acute to acuminate or mucronate; corolla
ventricose, bilabiate, (9—)12—18 mm long from base to orifice, blue to purple, rarely white,
reddish purple-lined internally on the lower surface passing onto the limb; externally and
internally glabrous, tube 5—7 mm long; throat gradually expanded, the orifice, (5—)7—10 mm
wide, the lower lobes spreading, the upper lobes projecting or projecting-spreading; stamens:
longer pair exserted, shorter pair exserted or not, the anthers spreading, the cells open-ended
navicular, fully dehiscent, 1.2—1.5 mm long, the sides glabrous, the sutures papillate or
denticulate, the teeth to 0.1 mm; staminodes exserted, glabrous, 0.5—-0.8 mm wide, the tip
straight to recurved. CAPSULES 7—14 mm long, 3—6 mm wide. SEEDS 1.5—2 mm long, dark
brown, angled. [Penstemon virgatus A. Gray subsp. pseudoputus Crosswh., Amer. Midl.
Naturalist 77: 35. 1967].—Pine to subalpine forests and meadows; Apache, Cochise,
Coconino, Graham, Navajo, Yavapai cos., 1700—-3650 m (5600—9100 ft); range map; Fig. 18Q;
Jun—Sep; NM, UT. Penstemon pseudoputus primarily occurs on the Coconino and Kaibab
plateaus of Coconino Co, with isolated occurrences in ¢ and e AZ, sw UT, and w NM.

Intermediates between P. putus and P. pseudoputus with both stems and corolla throats
hairy occur throughout the range of both species into w NM. These plants and others that could
be placed within either species sometimes have broader leaf blades than is normally associated
with either species, perhaps an influence from P. virgatus.

Penstemon pseudospectabilis M. E. Jones (false spectabilis, after P. spectabilis)
Mojave beardtongue.—Perennial herbs, caudex woody. STEMS 1-25+, 25-100 cm tall, often
many branched, ascending to erect, glaucous. LEAVES often thick, leathery or not, glaucous,
the margins finely dentate to wavy or entire; basal and proximal cauline leaves crowded, 20—
60(—165) mm long, 5-30(-50) mm wide, the blades ovate to lanceolate, the bases tapered,
petiolate, the apices obtuse to acute; cauline leaves sessile, 47 pairs, 20-90 mm long, 15-70
mm wide, the blades ovate to triangular, the bases tapered to auriculate-clasping to connate-
perfoliate on distal ones, the apices acute (blunt). THYRSES 5-55 cm long, interrupted or
continuous, secund, the axes glabrous to sparsely glandular, the verticillasters 4-13, the
inflorescence branches 2 per node, 1-3(—8)-flowered; proximal bracts leaflike, ovate to
lanceolate, 10—50 mm long, 10—70 mm wide, connate-perfoliate, the margins entire to dentate,
the apices acute to obtuse, glabrous; peduncles and pedicels ascending to erect, glabrous or
glandular-pubescent, the peduncles to 21 mm long, the pedicels 2—17 mm long. FLOWERS:
calyx lobes ovate, 3—4.5 mm long, 2—3 mm wide, glabrous or glandular-pubescent, the margins
entire to erose, scarious to pink-margined, the apices acute to short-acuminate; corolla
ventricose, strongly bilabiate, 13—27 mm long from base to orifice, rose-pink, reddish purple-
lined internally on the lower surface, externally and internally glandular-pubescent, internally
lacking flat hairs; tube 69 mm long, (2-3 times calyx lobes); throat gradually expanded, the
orifice 5-9(-12) mm wide, the lower lobes spreading, the upper lobes projecting-spreading;
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stamens: lower portion of the filament usually glabrous, longer pair reaching orifice or
exserted, the anther cells fully dehiscent, explanate, 1-2 mm long, the sutures smooth, the septa
heights less than one half the width of the cell walls; staminodes included to slightly exserted,
glabrous or distal 1-2.5 mm hairy with yellow hairs to 1.5 mm long, the tip 0.2—0.4 mm wide,
straight to recurved; style glabrous. CAPSULES 7-12 mm long, 4-6 mm wide, glabrous.
SEEDS 1.1-2 mm long, dark brown to blackish, angled to somewhat rounded. 2n = 16.—
Washes, cliffs above watercourses, disturbed places; low desert to pine-oak woodlands; all but
Santa Cruz Co.; 300-2300m (1000-7600 ft); range map; Fig. 18R; sw US, Mex.; Feb—Jun
(Aug). Varieties 2, both in AZ.

See discussions following P. bicolor and P. clutei. Penstemon Xcrideri A. Nelson, a
putative hybrid between P. eatonii and P. pseudospectabilis, has been reported from AZ (A.
Nelson 1936).

1. Peduncles, pedicels, and calyx lobes glabrous, sometimes with sessile glands, but not glandular-pubescent......
................................................................................................... Penstemon pseudospectabilis var. connatifolius
1’ Peduncles, pedicels, and calyx lobes glandular-pubescent............cc.eecvieriieiiieniieeiiieie et
.............................................................................................. Penstemon pseudospectabilis var. pseudospectabilis

Penstemon pseudospectabilis M. E. Jones var. connatifolius (A. Nelson) C. C.
Freeman. (connate leaves).—[ Penstemon connatifolius A. Nelson, Amer. J. Bot. 18: 437. 1931
(as Pentstemon); P. pseudospectabilis subsp. connatifolius (A. Nelson) D. D. Keck].—Apache,
Cochise, Coconino, Gila, Graham, Greenlee, Maricopa, Mohave, Navajo, Pima, Pinal,
Yavapai, Yuma cos; 350-2300 m (1200-7600 ft); Feb—Jun (Aug).

Penstemon pseudospectabilis M. E. Jones var. pseudospectabilis.—Maricopa,
Mohave, Pima, Pinal, Yavapai, Yuma cos; 300—1550 m (1000-5100 ft), Mar—Apr; CA.

Glandular pubescence varies from scant to abundant, with plants from the lowest

deserts (and a few outliers) having glandular-pubescence and those at higher elevations lacking
glandular-pubescence.

Penstemon putus A. Nelson (pure) Black River beardtongue.—Perennial herbs;
caudex woody. STEMS 1-10, 20-75 cm tall, O-few branched from the base, decumbent to
erect, glabrous. LEAVES bright green, the margins entire, the apices acute to acuminate; basal
and proximal cauline leaves crowded, 15-125 mm long, 1-4(—6) mm wide, the blades linear
to narrowly oblanceolate, glabrous, the bases tapered, petiolate; cauline leaves 57 pairs, 10—
80 mm long, 0.5-3(—4) mm wide, linear, the bases truncate, sessile. THYRSES 5—40 c¢m long,
interrupted, secund, the axes glabrous, the verticillasters 3—11, the inflorescence branches 1-2
per node, 1-2(—6)-flowered; proximal bracts leaflike, (2—)3—60 mm long, 0.5-2 mm wide, the
margins entire, the apices acuminate; peduncles and pedicels erect, glabrous, the peduncles to
18 mm long, the pedicels 2—11 mm long. FLOWERS calyx lobes ovate, 1.6-4 mm long, 1.3—
3.5 mm wide, glabrous, the margins erose or entire, scarious, the apices acuminate to caudate;
corolla ventricose, bilabiate, 10—18(—20) mm long from base to orifice, white to pink, lavender,
blue or violet, reddish purple-lined internally on the lower surface, externally glabrous,
internally on the lower palate white-hairy; tube 4—6 mm long; throat gradually expanded, not
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constricted at orifice, the orifice 7-10 mm wide, the lower lobes projecting-spreading to
spreading, the upper lobes projecting; stamens: both pairs exserted, the anthers spreading, the
cells open-ended navicular, fully dehiscent, 1.2—1.6 mm long, the sides glabrous, the sutures
papillate or denticulate, the teeth to 0.1 mm; staminodes exserted, glabrous, the tip 0.4—1.4 mm
wide, straight to recurved. CAPSULES 8-14 mm long, 4-9 mm wide, glabrous. SEEDS 2.2—
3 mm long, yellow to dark brown, angled. 2n = 16.—[Penstemon virgatus A. Gray subsp.
putus (A. Nelson) Crosswhite].—pine forests; Apache, Coconino, Gila, Mohave, Navajo,
Yavapai cos; 1750-2900 m (5700-9600 ft); range map: Fig. 18S; Jun-Sep; AZ endemic.
Penstemon putus occurs primarily along the Mogollon Rim in ¢ and ec AZ and to the

slopes of the San Francisco Peaks. Plants along the Mogollon Rim in e Coconino and w Navajo
cos are often white-flowered. See notes with P. pseudoputus and P. virgatus.

Penstemon rostriflorus Kellogg (beaked flowers) Beak-flower beardtongue.—
Perennial herbs, caudex and lower stems woody. STEMS 1-20+, 20-100 cm long, often many-
branched. LEAVES: margins entire, petiolate, the apices acute to rounded; basal and proximal
cauline leaves 8-52 mm long, 2—11 mm wide, the blades oblanceolate, the bases tapered;
cauline leaves 4-16 pairs, 2095 mm long, 2—18 mm wide. THYRSES 4-40 cm long, the
verticillasters 3—12, the inflorescence branches (1-)2 per node, 1-5-flowered; proximal bracts
lanceolate to linear, 646 mm long, 1-6 mm wide, the margins entire, the apices acute;
peduncles and pedicels glandular-pubescent, the peduncles to 20 mm long, the pedicels 2-9
mm long. FLOWERS: calyx lobes ovate to lanceolate, 4-6 mm long, 1.5-2.4 mm wide, the
margins entire, herbaceous or narrowly scarious, the apices acute to acuminate; corolla tubular,
11-22 mm long from base to orifice, orangish red to scarlet (throat usually yellowish or
orangish), unlined internally, externally glandular-pubescent, internal lower surface sparsely
white-puberulent; tube 3—5 mm long, the orifice 4-7 mm wide, the lower lobes spreading to
reflexed, the upper lobes projecting; anthers horseshoe-shaped, the cells saccate, dehiscent at
the connective and proximally up to 1/2 of length, distal portion indehiscent, 1.6-2.2 mm long,
the sutures toothed, the teeth to 0.1 mm; staminodes glabrous, the tip, 0.2—0.4 mm wide.
CAPSULES 5-11 mm long, 4-7 mm wide. SEEDS 1.4-1.9 mm long, light brown to brown.
2n = 16. [Penstemon bridgesii A. Gray].—Rocky sagebrush shrublands, pinyon-juniper
woodlands, montane forests; Apache, Cochise, Coconino, Gila, Graham, Greenlee, Maricopa,
Mohave, Navajo, Yavapai cos; 850-2750 m (2800-9100 ft); range map: Fig. 18T; May—Oct;
CA, CO, NV, NM, UT; Mex. (Baja C.)

Penstemon rydbergii A. Nelson (Per Axel Rydberg (1860-1931), prominent American
botanist) Rydberg's beardtongue.— Perennial herbs; caudex woody. STEMS 1-several, 15-50
cm tall, from horizontal branching roots, decumbent, ascending, or erect, glabrous or
puberulent, especially in lines below the leaf bases, not glaucous. LEAVES not thick, not
leathery, not glaucous, the faces glabrous, the margins entire (lower margins sometimes
ciliate); basal and proximal cauline leaves crowded, well-developed, 15-90 mm long, 5-18

109



CANOTIA VOL. 19

mm wide, the blades spatulate to elliptic, the bases tapered, petiolate, the apices usually acute
to rounded; cauline leaves 2—5 pairs, 10—100 mm long, 3—16 mm wide, the blades lanceolate
to elliptic or oblong, the bases tapered to clasping, sessile or proximal ones short-petiolate, the
apices acute. THYRSES 2-15 cm long, interrupted, cylindric, the axes retrorsely puberulent
or woolly, at least in part, the verticillasters (1-)2—6, the inflorescence branches 2 per node,
(3-)5-11-flowered, congested; proximal bracts leaflike, lanceolate, 10—30 mm long, 3—8 mm
wide, the margins entire, the apices acute; peduncles and pedicels erect, glabrous to retrorsely
puberulent, the peduncles to 13 mm long, the pedicels 0.5-4 mm long. FLOWERS: calyx lobes
ovate to lanceolate, 4-6 mm long, 1-2.5 mm wide, glabrous or villous or very obscurely
glandular, the margins erose to lacerate, narrowly to broadly scarious, the apices acute to long-
acuminate or caudate; corolla ventricose, bilabiate, 7—11 mm long from base to orifice, blue or
purple, externally glabrous to white lanate near the orifice, sometimes obscurely glandular,
internally unlined, densely yellowish villous at the bases of the lower lobes, the tube 3—5 mm
long, the throat gradually expanded, the orifice 2—4 mm wide, the lobes projecting-spreading;
stamens: longer pair exserted, the anthers spreading, the cells navicular, fully dehiscent, 0.4—
0.7 mm long, the sides glabrous, the sutures smooth or obscurely papillate; staminodes
exserted, the distal 1.5-2 mm densely pilose with yellow hairs to 0.6 mm long, 0.2—0.4 mm
wide, the tip 0.4 mm wide, straight to curled. CAPSULES 4-8 mm long, 2-4 mm wide,
glabrous. SEEDS 0.5-1 mm long, silvery grey, angled to winged.—Subalpine meadows on the
Kaibab Plateau and in the Chuska Mtns.; Apache, Coconino cos.; 2400—2800 m (7900-9200
ft); range map; Fig. 18S; Jun—Sep; CA, CO, ID, MO, NV, NM, OR, UT, WA, WY.

Arizona specimens match var. aggregatus with their entire-margined inflorescence
bracts, but also match var. rydbergii with their long acuminate or long caudate calyx lobes and
short anther cells. Freeman (2019) says that “Arizona plants are intermediate between var.
aggregatus and var. rydbergii.” Most AZ specimens are now determined as P. rydbergii A.
Nelson var. aggregatus (Pennell) N.H. Holmgren.

Penstemon spectabilis Thurber ex A. Gray (showy) Showy beardtongue.—Perennial
herbs; caudex woody. STEMS 1-20+, (50-)80—120 cm, erect, glaucous or not. LEAVES basal
and cauline, not leathery to leathery, the margins dentate to serrate, the teeth tips hardened;
basal and proximal cauline leaves 40—100 mm long, 8-50 mm wide, blade oblanceolate to
elliptic, the bases tapered, petiolate, the apex obtuse to acute; cauline leaves 5-9 pairs, 32—120
mm long, 1045 mm wide, the blades ovate to lanceolate, the proximal usually auriculate-
clasping, the distal usually cordate-clasping, the apex acute to acuminate. THYRSES 15-40
cm, interrupted, cylindric, axis glabrous or glandular-pubescent distally, the verticillasters 8—
28, the inflorescence branches 2 per node, 2—10-flowered, the proximal bracts leaflike, ovate
to lanceolate, 1545 mm long, 10-35 mm wide, the margins coarsely toothed to entire, the
apices acuminate; peduncles and pedicels spreading to ascending, glabrous or glandular-
pubescent, peduncles 5-25 mm, pedicels 3—20 mm. FLOWERS: calyx lobes round to ovate or
lanceolate, 3—-5.5 mm long, 2.5-3.2 mm wide, glabrous or glandular-pubescent, the margins
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entire or erose to denticulate, broadly scarious, the apex acute, sometimes slightly caudate;
corolla ventricose-ampliate, strongly bilabiate, 18—24 mm long from base to orifice, lavender,
blue, pink, or purple, reddish purple-lined internally on both surfaces extending onto the lobes
of limb, externally glandular-pubescent, internal abaxial surface glabrous or sparsely white-
lanate, adaxial surface glandular-pubescent; tube 6—10 mm long; throat abruptly expanded, not
or slightly constricted at orifice, the orifice 7-14 mm wide, the upper lobes projecting, the
lower lobes projecting to reflexed; stamens included or longer pair reaching orifice, the
filaments of shorter pair glandular-puberulent at bases, the anther cells navicular (intermediate
between navicular and open-ended navicular), fully dehiscent, 1.8-2.4 mm, glabrous to
papillate, the sutures papillate or denticulate, the teeth to 0.1 mm; staminodes proximal 1-2
mm glandular-pubescent, distally glabrous or less commonly the distal 1 mm sparsely pilose
with yellow hairs to 0.5 mm long, the tip 0.5-1.2 mm wide, straight. CAPSULES 5-14 mm
long, 3-8 mm wide glabrous. SEEDS 1.5-2.5 mm dark brown, angled. 2n = 16. Vars. 3, var.
spectabilis with glabrous pedicels and calyx lobes in AZ.—Roadside gravels, one collection
in Coconino Co., 20 mi. s of Flagstaff along Hwy. 89 (Neese 10667, NY00661139); no range
map; Apr-Jul; CA, NV, Mex. (Baja C.).
This species has probably not persisted in AZ.

Penstemon stenophyllus A. Gray (narrow-leaved) Sonoran beardtongue.—Perennial
herbs; caudex woody. STEMS 1-3, 15-90 cm tall, retrorsely puberulent, sometimes
glabrescent. LEAVES glabrous or retrorsely puberulent, not glaucous, linear, the bases
tapered, the margins entire, the apex acute; basal leaves usually absent at anthesis; basal and
proximal cauline leaves petiolate, 16-95 mm long, 2—-6 mm wide, the apices acute; cauline
leaves 6-30 pairs, 30-110 mm long, 1-6 mm wide, sessile. THYRSES 5-40 mm long,
cylindric to somewhat secund, the axes glabrous, the verticillasters (2—)3-6(-8), the
inflorescence branches (1-)2 per node, (1-)2—4(-5)-flowered; proximal bracts leaflike, linear,
5-55(-80) mm long, 0.5-6 mm wide, the margins entire, the apices acute; peduncles and
pedicels ascending to erect, glabrous to glandular-pubescent, the peduncles to 75 mm long, the
pedicels 5-25 mm long. FLOWERS: calyx lobes ovate to elliptic, 3.5-9 mm long, 1.6-3(-3.5)
mm wide, glabrous or glandular-pubescent, the margins erose, broadly scarious, the apices
acute to caudate; corolla ventricose, 17-35 mm long from base to orifice, violet to blue,
lavender, or purple, reddish purple-lined internally on the lower surface, externally glandular-
pubescent, internally glabrous; tube 7—10 mm long; throat abruptly expanded, the orifice 7-14
mm wide, the lower lobes projecting-spreading, the upper lobes spreading; stamens included,
the anthers horseshoe-shaped to divergent, the cells navicular-bulging, often misshapen, fully
dehiscent or not, sometimes proximally indehiscent, 1.4-2.3 mm long, the sides glabrous, the
sutures denticulate, the teeth to 0.15 mm; staminodes exserted, glabrous, the tip 1-2.1 mm
wide, curled. CAPSULES 7-11 mm long, 4-8 mm wide. SEEDS 2-3 mm long, brown to dark
brown.—desert grasslands, openings in pine and pine-oak woodlands; Huachuca and
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Patagonia Mtns.; Cochise, Pima, Santa Cruz cos.; 1300-2200 m (44707200 ft); range map;
Fig. 18S; Jul-Oct.; Mex.

Penstemon strictiformis Rydb. (with the form of strictus) Stiff beardtongue.—
Perennial herbs; caudex woody. STEMS 1-5, 10-65 cm tall, ascending to erect, glabrous, not
glaucous. LEAVES glabrous, not glaucous, rarely puberulent, the margins entire to antrorsely-
scabrous, the apex acute to rounded; basal and proximal cauline leaves crowded, 15-85 mm
long, 2—12 mm wide, the blades oblanceolate, antrorsely scabrous, the bases tapered, petiolate;
cauline leaves 4—6 pairs, 3—80 mm long, 2—18 mm wide, the blades lanceolate to oblanceolate,
the bases tapered to truncate or clasping, sessile. THYRSES 5-35 cm long, continuous to
interrupted, somewhat secund, the axes glabrous or obscurely glandular, the verticillasters 2—
10, the inflorescence branches (1-)2 per node, 2—5-flowered; proximal bracts leaflike,
lanceolate, 1042 mm long, 3—12 mm wide, the margins entire, the apices acute; peduncles
and pedicels ascending to erect, glabrous or obscurely glandular, peduncles to 13 mm long,
pedicels 2—15 mm long. FLOWERS: calyx lobes ovate to lanceolate, 5-7.5 mm long, 1.5-3
mm wide, glabrous or basal portion obscurely glandular, the margins erose, broadly scarious,
the apices acuminate to caudate; corolla ventricose, bilabiate, 12-23 mm long from base to
orifice, lavender to blue, unlined internally, externally and internally glabrous; tube 5-7 mm
long; throat gradually to abruptly expanded, the orifice, not to slightly constricted, 6-9 mm
wide, the lower lobes projecting-spreading, the upper lobes projecting to projecting-spreading;
stamens: longer pair exserted, the anthers divergent, the cells scoop-shaped, sigmoid, the
connective and proximal 1/4-1/3 indehiscent, dehiscent distally, 1.8—2.4 mm long, the sides
lanate/villous, the hairs white, to 1 mm, the sutures denticulate, the teeth to 0.1 mm; staminodes
included, distal 2—7 mm sparsely to moderately villous with yellow or white hairs to 1.2 mm
long, the tip 0.5-0.8 mm wide, straight to recurved. CAPSULES 7—11 mm long, 4—6 mm wide.
SEEDS 1.5-2 mm long, brown, angled. [Penstemon strictus Bentham subsp. strictiformis
(Rydberg) D. D. Keck].—Pine and juniper woodlands; Apache, Coconino cos; 1800—2400 m
(61007800 ft); range map: Fig. 19U; May—Aug; CO, NM, UT.

Penstemon strictiformis may hybridize with P. strictus and P. virgatus, and perhaps
other species. See notes under P. strictus.

Penstemon strictus Benth. (tightly bunched stems, straight and rigid) Rocky Mountain
beardtongue.—Perennial herbs; caudex woody. STEMS 1-7, 30-75 cm tall, from an
underground branching caudex, ascending to erect, glabrous or basal portion slightly papillate
hairy, rarely distinctly puberulent, not glaucous. LEAVES glabrous or obscurely puberulent
proximally, rarely distinctly puberulent, not glaucous, the bases tapered, the margins entire to
antrorsely-scabrous, petioles sometimes slightly ciliate; basal and proximal cauline leaves
crowded, 20—110(—150) mm long, 2—13(-20) mm wide, the blades oblanceolate, petiolate, the
apices rounded; cauline leaves 4—10 pairs, 10-100 mm long, 2—10(-24) mm wide, the blades
oblanceolate to elliptic, sessile to petiolate, the apices acute. THYRSES 6—16(—40) cm long,
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interrupted to continuous, secund, the axes glabrous, the verticillasters 6—12(—20), congested,
overlapping by about 1/3 their length, the inflorescence branches 2 per node, 1-2(-5)-
flowered; proximal bracts leaflike, elliptic to lanceolate (ovate), 10-90 mm long, 1-8(-22) mm
wide, the margins entire, the apices acuminate; peduncles and pedicels ascending to erect,
glabrous, the peduncles 3—12 mm long, the pedicels 1-12 mm long. FLOWERS: calyx lobes
ovate, 2.5-4(-5) mm long, 1.3-2.4(-3) mm wide, glabrous, the margins erose, broadly
scarious, the apices rounded to acute; corolla ventricose-ampliate, bilabiate, 13—20 mm long
from base to orifice, violet to pale or deep blue, violet-lined internally on the lower surface,
externally glabrous, inernally nearly glabrous to puberulent; tube 5—8 mm long; throat
expanded, the orifice 6-12 mm wide, the lower lobes spreading or projecting, the upper lobes
projecting; stamens: longer pair exserted, the anthers divergent to spreading, the cells scoop-
shaped, connective and proximal up to 1/5 indehiscent, 1.2—1.7 mm long, the sides sparsely
lanate/villous, the hairs white, to 2 mm long, the sutures denticulate, the teeth to 0.1 mm;
staminodes included, glabrous or distal 1-5 mm sparsely villous with clear to yellow hairs to
1 mm long, the tip 0.5-0.6 mm wide, straight to curved. CAPSULES 7-12(-15) mm long, 4—
6(—7) mm wide. SEEDS 1.5-2.4 mm long, brown, angled. 2nr = 16. [Penstemon strictus
Bentham subsp. angustus Pennell].—gravelly sagebrush shrublands, pinyon or oak woodlands,
spruce-aspen forests; Native to Apache Co, perhaps Navajo Co, introduced into Coconino,
Greenlee, Mohave, Pima, Yavapai cos.; 17002850 m (5500-9400 ft); range map: Fig. 19V;
May—Sep; CA, CO, NM, UT, WY.

In AZ, plants we have called Penstemon strictus take two forms. One form matches
plants more widely known throughout the West and have been used in seed mixes introduced
along roadsides, probably as the horticultural product ‘Bandera’ (Lindgren 2006, USDA 1982)
derived from native plants near Mountainaire, NM. Our native plants from n Apache Co. do
not match P. strictus from other parts of the West. The introduced plants are more robust, with
broader, greener leaves, more flowers that are a deeper blue, and have larger capsules than the
native plants. The parenthetical () measurements in this description are from specimens of
introduced plants. Our ‘native’ P. strictus is the same form that is seen into UT at least as far
n as the Abajo Mtns. I suspect our native P. strictus is a stable hybrid formed by introgression
between P. comarrhenus and/or P. strictiformis. It is possible that our native plants should be
recognized at the specific level, separate from P. strictus. Penstemon strictus apparently
hybridizes with P. barbatus, P. strictiformis, P. comarrhenus, and perhaps P. pseudoputus and
P. virgatus; perhaps others. See notes following P. comarrhenus.

Penstemon subglaber Rydb. (almost glabrous) Northern smooth beardtongue.—
Perennial herbs; caudex woody. STEMS 1-4, (10-)18-90(—130) cm, erect, usually glabrous
proximally, usually sparsely glandular distally. LEAVES basal and cauline, glabrous, entire;
basal and proximal cauline leaves 35-140 mm long, 8-24 mm wide, blade usually oblanceolate
to lanceolate, base tapered, petiolate, margins entire, apices obtuse to acute; cauline leaves 3—
6 pairs, 28-95 mm long, 4-16 mm wide, blade lanceolate to oblanceolate, base tapered to
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clasping, sessile to slightly petiolate, apices acute. THYRSE (4-)12-38 cm long, interrupted,
secund, axes glabrous or glandular-pubescent, verticillasters 4—12, the inflorescence branches
2 per node, 1-6-flowered; proximal bracts leaf like, lanceolate, 5—75 mm long, 1-15(—22) mm
wide, margins entire, apex acuminate; peduncles and pedicels ascending to erect, glandular-
pubescent, sometimes sparsely so, peduncles to 30 mm, pedicels 1-11 mm. FLOWERS: calyx
lobes: ovate to lanceolate, 4-8 mm long, 1.5-2.8 mm wide, glandular-pubescent; corolla
ventricose, 17-20 mm from base to orifice, blue to purple, externally glandular-pubescent,
internally glabrous, tube 6-10(—11) mm, throat gradually expanded, not constricted at orifice,
the orifice 7-10 mm wide, the lower lobes spreading, the upper lobes projecting; stamens
included or longer pair reaching orifice, anther cells scoop-shaped, proximally indehiscent,
though the indehiscent portion can be so short as to appear fully dehiscent, 1.5-2.1 mm, sides
sparsely hairy, the hairs white, to 0.4 mm, especially distal to the sutures, the sutures
denticulate, the teeth to 0.1 mm; staminodes with distal 2-3 mm sparsely villous with yellow
hairs to 0.7 mm. CAPSULES 10-15 mm long, 5-8 mm wide. SEEDS 1.8-2.5 mm long, brown,
angled.—subalpine forests and meadows; introduced to Coconino Co.; 2600-2700 m (8500—
8900 ft); range map: Fig. 19U; Jun—Sep; ID, UT, WY.

Penstemon subglaber is native to the central Rockies and Utah plateaus; probably
introduced to the Kaibab Plateau in AZ, where it could be confused with (the also introduced)
P. strictus ‘Bandera’. The glandular corollas and short anther cell hairs of P. subglaber will
separate them.

Penstemon subulatus M. E. Jones (calyx lobes subulate tipped) Hackberry
beardtongue.—perennial herb; caudex woody. STEMS 1-8, 2075 cm tall, ascending to erect,
usually glaucous. LEAVES basal and cauline, leathery, glabrous, glaucous, the margins entire;
basal and proximal cauline leaves crowded, 10-90 mm long, 1-17 mm wide, the blades
oblanceolate, the bases tapered, petiolate, slightly papillate/scabrous, the apices rounded to
acute; cauline leaves 5-9 pairs, 15-65(-120) mm long, 1-10(—15) mm wide, reduced upwards,
the blades lanceolate to linear or linear-subulate, the bases clasping to auriculate-clasping,
sessile, the apices acute to rounded. THYRSES 5-40 cm long, interrupted, cylindric, the axes
glabrous, the verticillasters 4—14, the inflorescence branches (1-)2 per node, 1-5-flowered,
sometimes with several branches; proximal bracts leaflike, lanceolate to linear, 6-30 mm long,
1-6 mm wide, the margins entire, the apices acute; peduncles and pedicels erect, glandular or
glabrous, the peduncles to 27 mm long, the pedicels 1-20 mm long. FLOWERS: calyx lobes
ovate to lanceolate, 2—4.6 mm long, 1.4-2.1 mm wide, glabrous or with glands along the
margins, the margins entire or erose, broadly scarious, the apices acute to caudate or subulate;
corolla tubular, nearly radially symmetric, weakly bilabiate, 13—25 mm long from base to
orifice, scarlet, unlined or lined into the lobes, internally and externally glabrous; throat
scarcely expanded, the orifice 2—-5 mm wide, the lobes projecting-spreading, the limb 2—7 mm
wide; stamens: longer pair reaching orifice or exserted, the anther cells fully dehiscent,
explanate, 0.75—-1.1(—1.7) mm long, often shorter than wide, sutures smooth, the septa heights
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less than one half the width of the cell walls; staminodes glabrous, the tip 0.2—0.5 mm wide,
terete or flattened, straight. CAPSULES 6—-12 mm long, 3—7 mm wide. SEEDS 1.2-2.5 mm
long, brown. 2n = 16. Rocky slopes, mesas, canyons; widespread below the Mogollon Rim;
Gila, Graham, La Paz, Maricopa, Mohave, Pima, Pinal, Santa Cruz, Yavapai, Yuma cos; 400—
2000 m (1300-6600 ft); range map: Fig. 19U; (Feb—)Mar-May; AZ endemic; but to be
expected in Mexico.

Penstemon subulatus can have pollen grains adhering to the surfaces of the corolla
which can appear similar to the glandular pubescence of P. utahensis corollas. Look carefully
for stalked glands both inside and outside the corolla to discern these.

Penstemon superbus A. Nelson (superb) Superb beardtongue.—Perennial herbs;
caudex woody. STEMS 1-15, 30-150 cm tall, ascending to erect, glaucous. LEAVES thick,
glabrous, glaucous, the margins entire; basal and proximal cauline leaves crowded, 30—160
mm long, 540 mm wide, the blades spatulate to oblanceolate or elliptic, the bases tapered,
petiolate, the apices rounded to acute; cauline leaves 3—6 pairs, 20—110 mm long, 4-45 mm
wide, the blades ovate to oblanceolate, the bases tapered to cordate-clasping to connate-
perfoliate, sessile, the apices rounded to acute. THYRSES 25-60 cm long, interrupted,
cylindric, the axes glabrous, the verticillasters 9—15, the inflorescence branches 2 per node, (1—
)3-9-flowered; proximal bracts leaflike, lanceolate, 1040 mm long, 3-25 mm wide, the
margins entire, the apices acute; peduncles ascending to erect, glabrous [pedicels sparsely
glandular-pubescent], the peduncles 1-10(-20) mm long, the pedicels 1-14 mm long.
FLOWERS: calyx lobes ovate to lanceolate, 2—4.5 mm long, 1.2-2.1 mm wide, sparsely
glandular-pubescent proximally and along the margins, sometimes glabrous, the margins entire
or erose, narrowly scarious, the apices acute to acuminate; corolla tubular-funnelform, nearly
radially symmetric, weakly bilabiate, 12—23 mm long, orangish pink to red, lined internally,
externally and the internal lower surface glandular-pubescent; tube 5—7 mm long; throat
scarcely expanded, the orifice 4—6 mm wide, the lobes spreading; stamens included, the anther
cells fully dehiscent, explanate, 1-1.5 mm long, the sutures smooth, septa heights less than one
half the width of the cell walls; staminodes with distal 2-3 mm densely hairy with retrorse hairs
to 0.7 mm long, the tip 0.5—-1 mm wide, straight. CAPSULES 10-15 mm long, 4-7 mm wide.
SEEDS 1.4-2 mm long, dark brown to blackish. 2n = 16. [Penstemon puniceus A. Gray].—
gravelly to rocky canyons, slopes, washes in desert grasslands, and pinyon-juniper and oak
woodlands; Cochise, Gila, Graham, Greenlee, Pima, Pinal cos; 800-2000 m (2600—-6700 ft);
range map: Fig. 19V; (Mar—)Apr—Jun. NM; Mex. (Chi., Son.).

Penstemon superbus resembles P. parryi, but has broader leaves, corollas that are
orangish pink to red, more regular, and without white-pilose hairs on the lower surface in the
throats. Both species have staminodes with broad, flat, retrorse hairs.

Penstemon thompsoniae (A. Gray) Rydb. (Ellen Powell Thompson (1840-1911), early
western botanist) Thompson's beardtongue.—Cespitose perennial herbs. STEMS 1-30+, 2—15
cm long, from an underground branching caudex, prostrate or ascending, retrorsely hairy, the
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hairs scalelike, apressed, white, round-tipped. LEAVES cauline only, 2—10(-20) pairs, 624
mm long, 1.5-7 mm wide, the blades obovate to spatulate, the bases tapered, petiolate, the
margins entire, the tips mucronate, densely retrorsely puberulent, about equally hairy on both
surfaces, the hairs scalelike, strongly flattened, appressed, white, round-tipped, usually up to
2-3 times longer than wide. THYRSES 1-6 cm long, continuous, secund, the axes retrorsely
hairy, the hairs scalelike, appressed, white, sometimes glandular-pubescent distally, the
verticillasters (1-)3—7, the inflorescence branches 1(-2) per node, 1-3(-5)-flowered; proximal
bracts leaflike, spatulate to oblanceolate, 5-19 mm long, 1.5-4 mm wide, the margins entire,
the apices mucronate; peduncles and pedicels spreading to ascending, retrorsely puberulent
with sharp-tipped hairs and sometimes sparsely glandular-pubescent, the peduncles to 3 mm
long, the pedicels 1-3 mm long. FLOWERS: calyx lobes lanceolate, 4-8 mm long, 1.2—1.7
mm wide, (calyx tube about 1 mm long), sparsely glandular-pubescent and retrorsely
puberulent, the hairs appressed, white, scalelike, the margins entire, herbaceous or narrowly
scarious, when hyaline margins present, they extend halfway (rarely 2/3) from base to tip, the
apices acuminate or with long caudate tips; corolla ampliate, (7—)10—18 mm long from base to
orifice, blue to purple, reddish violet-lined internally on the lower surface, externally glandular
puberulent, internal lower surface yellow-lanate; tube 4-8 mm long; throat gradually inflated,
the orifice 3—-6 mm wide, constricted or not, the lobes projecting or spreading; stamens
reaching orifice or longer pair exserted, the filaments glabrous, the anthers divergent, the cells
navicular, fully dehiscent, 0.9—1 mm long, the sides sometimes papillate, the sutures toothed;
staminodes exserted, distal 5-8 mm densely hairy with yellow hairs to 0.8(—1) mm long, the
tip flattened, 0.3—0.4 mm wide, recurved. CAPSULES 3.5-8 mm long, 3—5 mm wide. SEEDS
1.2-2.1 mm long, dark brown to blackish, rounded to slightly angled. [ Penstemon pumilus
Nutt. var. thompsoniae A. Gray, P. thompsoniae var. desperatus Neese; P. thompsoniae subsp.
jaegeri D. D. Keck].—sandy to gravelly soils in sagebrush shrublands and pine woodlands;
Apache, Coconino, Graham, Mohave, Navajo, Yavapai cos.; 550-2200 m (18007000 ft);
range map: Fig. 15E; Apr—Aug(—Oct). CA, NV, UT.
See notes with P. caespitosus.

Penstemon thurberi Torr. (George Thurber (1821-1890), prominent American
botanist) Thurber's beardtongue.—Herbaceous to shrubby. STEMS 1-30+, 20—-60 cm long,
many-branched throughout, glabrous. LEAVES cauline only, 8-28 pairs, 5-32 mm long, 0.3—
1.5 mm wide, sessile, the margins scabrous or glabrous, the apices mucronate. THYRSES 1-—
32 cm long, the verticillasters 3—21, the inflorescence branches (1-)2 per node, 1(-2)-flowered;
proximal bracts leaf-like, linear, 2—18 mm long, 0.2—-1 mm wide, scabrous to glabrous, the
margins entire, the apices mucronate; peduncles and pedicels glabrous, the peduncles to 12
mm long, the pedicels 1-4 mm long. FLOWERS: calyx lobes ovate, (1.4—)2—-3(—4) mm long,
0.8-2 mm wide, the margins entire or erose, broadly scarious, the apices acute; corolla
ampliate-funnelform, 8—12 mm long from base to orifice, white to blue-ish, externally
glabrous, lower side of the orifice pubescent, the hairs 0.5 mm long, the orifice 2—5 mm wide,
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the lobes spreading, the limb 5-13 mm wide; stamens, longer pair exserted, shorter pair
included, the anther cells explanate, rarely open-ended navicular, fully dehiscent, 0.6—-0.8 mm
long, the septa heights less than one half the width of the cell walls; staminodes included,
glabrous. CAPSULES 5-8 mm long, 3—5 mm wide, glabrous. SEEDS 1.5-2.8 mm long, dark
or reddish brown. [Penstemon thurberi var. anestius Reveal & Beatley, Penstemon scoparius
A. Nelson].—sandy or rocky slopes in creosote shrublands, chaparral, and pinyon-juniper
woodlands; s and w of the Mogollon Rim; Cochise, Gila, Graham, Maricopa, Mohave, Pima,
Pinal, Yavapai cos.; 700-2450 m (2400-8000 ft); range map; Fig. 19W; Mar—Oct.; CA, NV,
NM, TX; Mex. (BC, Chi).
See notes with P. ambiguus.

Penstemon trichander (A. Gray) Rydb. (hairs on the anther cells) Beard-lip
beardtongue.—Perennial herbs; caudex woody. STEMS 1(-3), 20-100 cm tall, mostly erect,
sometimes ascending, proximally obscurely puberulent, distally glabrous. LEAVES usually
short-hairy, the bases tapered, the margins entire, the apices rounded to acute; basal and
proximal cauline leaves crowded, 20—100 mm long, 3—-25 mm wide, the blades oblanceolate,
petiolate; cauline leaves 3—6 pairs, 10—110 mm long, 1-11 wide mm, the blades oblanceolate
to linear, cuneate or blunt, not cordate-based, sessile. THYRSES 7-40 cm long, the axes
glabrous, the verticillasters 4—12, the inflorescence branches (1-)2 per node, (1-)2—5-flowered;
proximal bracts leaflike, linear, 10—70 mm long, 1-3 mm wide, the margins entire, the apices
acute; peduncles and pedicels spreading to ascending, glabrous, the peduncles to 35 mm, the
pedicels 2-37 mm. FLOWERS: calyx lobes ovate to lanceolate, 2.2—6(—9) mm long, 1.5-3.2
mm wide, glabrous or slightly glandular, the margins entire or erose, broadly scarious, the
apices acute; corolla tubular-funnelform, 20-38 mm long, red, dark red-lined internally on the
lower surface, externally glabrous or slightly glandular, internally glabrous; tube 5—8 mm long,
the orifice 4-8 mm wide, the lower lobes strongly reflexed or less-commonly projecting, the
upper lobes projecting, (5-)7-10 mm long; stamens exserted, the anthers spreading, the cells
scoop-shaped, distally dehiscent, connective and proximally 1/4—1/3 indehiscent, 1.7-2.2 mm
long, the sides sparsely lanate-villous, the hairs white, to 1.5 mm, the sutures papillate or
denticulate, the teeth to 0.06 mm or smooth; staminode included or exserted, glabrous, the tip
0.6-0.8 mm wide, straight or slightly recurved. CAPSULES 9-15 mm long, 4-8 mm wide.
SEEDS 2-3 mm long, brown. 2n = 16 [ Penstemon barbatus subsp. trichander (A. Gray) D. D.
Keck].—pinyon-juniper woodland to subalpine forest; native in Apache, Navajo cos.,
introduced to Mohave Co. (J. Springer email Feb 23, 2018); 17002900 m (5700-9600 ft);
range map: Fig. 14C; Jun—Sep; CO, NM, UT.

Penstemon trichander occurs in the Four Corners region. Crosswhite (1965) noted that
P. b. var. trichander occurs where var. torreyi and P. strictus are sympatric and hypothesized
that it is the product of hybridization and introgression between P. barbatus and P. strictus.
An alternate theory supported by the pubescence of the stems and leaves of P. trichander is
that P. trichander resulted from hybridization between P. barbatus and P. comarrhenus.
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Though P. trichander may have originated from hybridization, that it is nearly allopatric with
P. barbatus and that it does not have the wide variation typical of a hybrid swarm indicates
that it is breeding true and should be considered at the species level. We do see specimens that
may be hybrids or backcrosses between P. trichander and P. comarrhenus, with deep purple
corollas and lanate anther cells. Herbarium specimens remain determined as P. barbatus var.
trichander. Also, see notes with P. barbatus.

Penstemon utahensis Eastw. (Utah) Utah beardtongue.—Perennial herbs; caudex
woody. STEMS 1-5(-20+), 1575 cm tall, ascending to erect, glaucous. LEAVES leathery,
glaucous; basal and proximal cauline leaves crowded, 15-115 mm long, 1-15 mm wide, the
blades oblanceolate, the bases tapered, petiolate, the margins entire or papillate/scabrous, the
apices obtuse to acute, sometimes mucronate; cauline leaves (1-)2—4(-5) pairs, 10-75 mm
long, 1-17 mm wide, the blades elliptic to lanceolate or, rarely, ovate, auriculate, the apices
rounded to acute, sometimes mucronate. THYRSES 5-45 cm long, interrupted, somewhat
secund, the axes glabrous, the verticillasters 5—15, the inflorescence branches 2 per node, 1-4-
flowered; proximal bracts leaflike, lanceolate, 5—55 mm long, 1-18 mm wide, the margins
entire, the apices acute to acuminate, sometimes mucronate; peduncles and pedicels erect,
glabrous, the peduncles to 13 mm long, the pedicels 1-15 mm long. FLOWERS: calyx lobes
ovate, 2-5.5 mm long, 1.3—4 mm wide, glandular especially at the apices or glabrous, the
margins erose, broadly scarious, the apices acute, sometimes caudate; corolla tubular-
salverform, bilaterally symmetric, bilabiate, 10-22 mm long from base to orifice, red to
crimson, red or white, unlined or lined internally on both surfaces, rarely extending onto the
limb, externally glandular-pubescent especially distally, internal surfaces glandular-pubescent;
throat scarcely inflated, the orifice 3—8 mm wide, constricted or not, all lobes spreading or the
lower lobes projecting-spreading, the limb (3—)7—17 mm wide; stamens included, or longer
pair reaching orifice, the anthers reflexed, the cells explanate, fully dehiscent, rarely open-
ended navicular, 0.6—1.2 mm long, the sutures smooth, the septa heights less than one half the
width of the cell walls; staminodes glabrous, flattened distally, the tip 0.3—0.6 mm wide,
straight. CAPSULES 5-10 mm long, 5-8 mm wide. SEEDS 1.7-3.8 mm long, brown.—
sagebrush shrublands, pinyon-juniper woodlands; Coconino, Mohave, Navajo cos; 10002000
m (3600-6600 ft); range map: Fig. 19W; Apr—Jun.; CA, CO, NV, UT.

In Mojave Co., populations of P. utahensis can have corollas with or without nectar
guides on the same plant.

Penstemon virgatus A. Gray (wand-like inflorescence) Upright blue beardtongue.—
Perennial herbs; caudex woody, not cespitose. STEMS 1-3(-7+), 20-85 cm tall, erect,
puberulent or less commonly glabrous, dull green. LEAVES gray green, puberulent or less
commonly glabrous, the margins entire, the apex obtuse to acute; basal and proximal cauline
leaves crowded, often deciduous at flowering, 20-110 mm long, 2—-15(-20) mm wide,
oblanceolate, elliptic or spatulate, the bases tapered, petiolate; cauline leaves: 3—11 pairs,
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sessile, 20—100 mm long, 2—12 mm wide, the blades lanceolate, widths reduced from the basal
leaves, the bases tapered to truncate. THYRSES 5-55 c¢cm long, crowded and continuous to lax
and interrupted, secund, the axes puberulent or glabrous, the verticillasters 3—14, the
inflorescence branches (1-)2 per node, 1-6-flowered; proximal bracts leaflike, lanceolate, 7—
50 mm long, 2-7 mm wide, the margins entire, apices obtuse to acute; peduncles and pedicels
ascending to erect, puberulent or glabrous, the peduncles to 8(—20) mm long, the pedicels 1—
15 mm long. FLOWERS: calyx lobes ovate to elliptic, 2.2—4.5 mm long, 1.3-3 mm wide,
glabrous or puberulent, the margins erose to entire, sometimes slightly glandular, scarious, the
apices acute to cuspidate; corolla ventricose, bilabiate, 12—18 mm long from base to orifice,
violet to lavender, pink-lavender, or purple, reddish purple-lined internally on the lower surface
passing onto limb, externally glabrous, internal lower surface sparsely white-villous; tube 5—8
mm long; throat gradually to abruptly inflated, slightly constricted at orifice, the orifice 6—12
mm wide, the lower lobes spreading to reflexed, the upper lobes projecting to arched-
projecting; stamens: longer pair exserted, shorter pair often exserted; anthers spreading, the
cells open-ended navicular, fully dehiscent (sometimes shortly indehiscent proximally), 1.5—
1.8 mm long, the sides glabrous, the sutures denticulate, the teeth to 0.1 mm, the septa heights
nearly the width of the cell walls; staminodes reaching orifice or exserted, glabrous, the tip
0.7-1.2 mm wide, straight or recurved. CAPSULES 8-14 mm long, 4-8 mm wide, glabrous.
SEEDS 1.4-2.4 mm long, dark brown, angled. 2n = 16.—pine forests; Apache, Cochise,
Coconino, Gila, Mohave, Navajo, Yavapai cos.; 1500-2950 m (4900-9600 ft); Jun—Sept;
range map: Fig. 19X; CO, NM.

Penstemon virgatus is sporadic throughout much of AZ but most prevalent in s
Coconino Co. Freeman (2019) treats two varieties of P. virgatus based on stem and leaf
pubescence, not recognizing the glabrous variety asa-grayi in AZ. However, our plants vary
in pubescence from glabrous to hairy, a character which in this case, seems taxonomically
insignificant. Because P. virgatus previously encompassed P. deaveri, P. pseudoputus, and P.
putus, persistent misidentifications continue to cloud our understanding of the species.
Pentemon virgatus sometimes blends with P. nudiflorus, P. pseudoputus and P. putus. Our
glabrous plants may be introgressants with P. nudiflorus. See notes at the end of the P. strictus
description.

Penstemon watsonii A. Gray (for Sereno Watson (1826—1886), American botanist)
Watson’s beardtongue.—Perennial herbs, caudex woody. STEMS 1-15+, 15-60 cm tall,
ascending to erect, glabrous or puberulent. LEAVES basal absent or poorly developed, not
thick, not leathery not glaucous, glabrous or puberulent, not glandular pubescent distally;
cauline 4-8 pairs, 20—70(—80) mm long, (1-)5-25(-35) mm wide, blade lanceolate to elliptic,
base tapered or clasping, short-petiolate to sessile, margins entire, apex acute. THYRSES
continuous or interrupted, cylindric, (1-)5—18 cm, axis puberulent or not, verticillasters 2—7(—
10), the inflorescence branches 2 per node, (2—)6—14 flowered; proximal bracts leaflike,
lanceolate to linear, 3—60 mm long, 1-23 mm wide, margins entire; peduncles and pedicels
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ascending to erect retrorsely hairy or not. FLOWERS: calyx lobes broadly ovate, 1.5-3 mm
long, 1.4-2 mm wide, apex obtuse to acute, short-cuspidate, glabrous or slightly glandular;
corolla funnelform, 8—15 mm long from base to orifice, blue to violet or purple, faintly reddish
purple-lined, externally glabrous, internal lower surface sparsely white villous; tube 4—7 mm
long; throat gradually inflated, the orifice 3—5 mm wide; stamens included or longer pair
slightly exserted, the anther cells navicular, fully dehiscent, 0.8—1.2 mm long, the sides
glabrous, sutures papillate; staminode with distal 3—4 mm moderately to densely villous with
golden yellow to white hairs to 1 mm long. CAPSULES 4-7 mm long, 3.5-5 mm wide,
glabrous. 2n=16.—dry rocky slopes, sagebrush shrublands, pine-oak and pine woodlands;
Mohave Co.; 1100-2000 m; (Feb—) Jun—Aug; range map: Fig. 19X; CO, ID, NV, UT, WY.
In AZ, only known from one collection by Palmer in 1877 at Mokiak Pass in n Mohave
Co. Palmer’s collections are notorious for inaccurate location information. Glenn Clifton and
I have both searched the Mokiak Pass area, have found appropriate habitat, but no P. watsonii.
Penstemon watsonii is known from just n of St. George, UT, about 50 km n of Mokiak Pass.

Penstemon whippleanus A. Gray (for Amiel W. Whipple (1817-1863), western
explorer) Whipple's beardtongue.—Perennial herbs; caudex woody. STEMS 1-10(-18), 5—
50(-=100) cm tall, ascending to erect, proximally glabrous or obscurely puberulent, distally
glabrous to glandular-pubescent. LEAVES green, glabrous, papillate, the margins entire or
obscurely repand to denticulate; basal and proximal cauline leaves crowded, 12—110 mm long,
(5-)10-30(-75) mm wide, the blades ovate to lanceolate or elliptic, the bases tapered to
cuneate, petiolate, the apices rounded, acute, or acuminate; cauline leaves 2—4 pairs, 15-105
mm long, 3—15(-50) mm wide, the blades spatulate, elliptic, or lanceolate, short-petiolate to
sessile and clasping, the apices rounded to acuminate. THYRSES 2-22(-35) cm long,
interrupted, secund, the axes sparsely to densely glandular-pubescent, the verticillasters 1-5(—
7), the inflorescence branches (1-)2 per node, 2—5-flowered, the proximal bracts leaflike,
lanceolate, 10-100 mm long, 1-32 mm wide, the margins entire or obscurely repand
proximally, the apices rounded to acuminate; peduncles and pedicels ascending to erect,
glandular-pubescent, the peduncles to 65 mm long, the pedicels 1-8 mm long. FLOWERS:
calyx lobes lanceolate, 7-10 mm long, 1-2.2 mm wide, glandular-pubescent, the margins entire
to erose, scarious basally, the apices acuminate with blunt tips; corolla ventricose to ventricose-
ampliate, strongly bilabiate, 15-20 mm long from base to orifice, brownish purple to bluish
violet, sometimes ochroleucous, lavender, or white, white-, lavendar-, or purple-lined
internally on the lower surface, externally glandular-pubescent, internal lower surface sparsely
long white-villous; tube 6-9 mm long; throat abruptly inflated, the orifice 5-12 mm wide, the
lower lobes projecting, the upper lobes projecting-spreading; stamens included or longer pair
reaching orifice, the anthers spreading, the cells explanate, fully dehiscent, 1-2 mm long, the
sides glabrous, the sutures smooth, the septa heights less than one half the width of the cell
walls; staminodes 12-23 mm, reaching orifice or exserted, distal 1-3 mm sparsely to densely
hairy with flat, white to yellowish hairs to 1 mm long, the tip 0.4—1.1 mm wide, straight to
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slightly recurved. CAPSULES 5-13 mm long, 3-6 mm wide, glabrous or glandular-
puberulent. SEEDS 1-1.5 mm long, tan to dark brown, angled to slightly rounded. 2n = 16.
[P. arizonicus A. Heller, P. hallii var. arizonicus A. Gray].—Rocky slopes in subalpine forests
and meadows, alpine meadows; In AZ, only known from the San Francisco Peaks, Kendrick
Peak and Barbershop Canyon, Coconino Co.; 2250-3750 m (7400-12,350 ft); range map: Fig.
14D; Jun—Sep(—Oct); CO, ID, MO, NM, UT, WY.
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c , R

Penstemon Figure 14 Distribution of: (A) ® Penstemon albomarginatus; = Penstemon
ambiguus; (B) e Panstemon angustifolius; (C) e Penstemon barbatus; » Penstemon trichander;
(D) & Penstemon bicolor; » Penstemon breviculus, oPenstemon whippleanus
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Penstemon Figure 15, Distnbution of: (E) ® Penstemon caespitosus, » Penstemon thompsoniae;
(F) »Penstemon centranthifolius, « Penstemon clutei, O Penstemon cobaea; (G) » Penstemon

comarrhenus; = Penstemon cornfusus, O Penstemon dasyphylius, (H) ® Penstemon deaveri,
= Penstemon discolor, 0 Penstemon distans
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VASCULAR PLANTS OF ARIZONA. PLANTAGINACEAE: PENSTEMON

K

Penstemon Figure 16. Distribution of: (I) ® Penstemon eatonii; (I)  Penstemon fendleri,
x Penstemon higginsii, o Penstemon x jonesii; (K) e Penstermon laevis, « Penstemon
lanceolatus, o Penstemon lentus; (L) » Penstemon linarioides
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CANOTIA VOL. 19

O | P

Penstemon Figure 17 Distribution of: (M) e Pemstemon nudiflorus; (N) e Penstemon
oliganthus, = Penstemon pachyphylius; () » Penstemon ophianthus, = Penstemon parryi (P)
o Penstemon palmeri
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VASCULAR PLANTS OF ARIZONA. PLANTAGINACEAE: PENSTEMON

S T

Penstemon Figure 18. Distribution of: (Q) @ Penstemon petiolatus, = Penstemon pinifolius,
O Penstemon pseudoputus; (B) ® Penstemon pseudospectabilis; (S)  Penstemon putus,
« Penstemon rvdbergii, OPenstemon stenophyllus; (T) ® Penstemon rostriflorus.
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CANOTIA VOL. 19

L]
*®

Penstermon Figure 19. Distribution of: (U) e Penstemon strictiformis, = Penstemon subglaber,
O Penstemon subulatus; (V) ® Penstemon strictus, = Penstemon superbus; (W) ® Penstemon
thurberi, » Penstemon utahensis; (X)» Penstemon virgatus, » Penstemon watsonii.
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Penstemon deaveri on the Black River, White Mountains, Arizona Photo: Max Licher

A Visual Guide
to Arizona Penstemons

This is an Appendix to the treatment of the genus Penstemon for the Vascular Plants of
Arizona Project, which includes keys, genus and species descriptions, and range maps. The
Visual Guide can be used to help verify an identification and to appreciate the beauty and
diversity of Penstemon species found in Arizona.
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Penstemon albomarginatus

Perennial herb

Flowers bluish

Stems and leaves glabrous
or scabrous

Anthers explanate, glabrous

Staminode glabrous

nw AZ, sand

G. Clifton

Penstemon ambiguous

Large rounded subshrub

Flowers white or pinkish

Stems and leaves glabrous or
scabrous

Anthers explanate

Staminode glabrous

ne AZ, sand

M. Stevens

Penstemon angustifolius

G. Clifton

e Perennial herb

e Flowers pink or blue

e Stems and leaves glabrous

e Anthers navicular

e Staminode: distal 2-3 mm
villous with yellow hairs
to 1.2 mm

e ne AZ, sand or clay



Penstemon barbatus

e Perennial herb

e Flowers red

e Stems and leaves glabrous
e Anthers scoop-shaped

e Staminode glabrous

e widespread

G. Clifton

Penstemon bicolor

e Perennial herb

e Flowers yellow to pink/purple

e Stems and leaves glaucous

e Anthers explanate

e Staminode distal 4-5 mm w/ yellow
hairs to 2.8 mm

« ne AZ, washes

G. Clifton S. Smith

Penstemon breviculus

e Perennial herb

e Flowers blue to violet

e Stems glandular puberulent distally

e Anthers explanate

e Staminode distal 5-7 mm densely pubescent with
yellow hairs to 1.4 mm

e neAZ

M. Stevens
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Penstemon caespitosus var. desertipicti

e Caespitose subshrub

e Flowers blue

e Stems and leaves retrorse puberulent

e Anthers navicular

e Staminode distal 3-7 mm pilose with
golden yellow hairs to 1.2 mm

e Widespread

G. Clifton

Penstemon clutei

e Herbaceous perennial

e Flowers red

e Stems and leaves glaucous

e Anthers explanate

e Staminode glabrous or distal 1-4 mm with
white to yellow hairs to 1.4 mm

e San Francisco Volcanic Field

Penstemon comarrhenus

e Herbaceous perennial

e Flowers pale blue

e Stems and leaves glabrous or retrorse
puberulent

e Anthers scoop-shaped, connective
indehiscent; lanate

e Staminode glabrous or distal 1-2 mm
sparsely pilose w/ white hairs to 1 mm

e nNeAZ

G. Clifton
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Penstemon confusus

e Herbaceous perennial

e Flowers violet to purple

e Stems and leaves glabrous

e Anthers explanate to open-ended navicular

e Staminode distal 1-2 mm papillate with golden
yellow papillae to 0.2 mm, or glabrous

e nwAZ

M. Stevens

Penstemon dasyphyllus

e Basally woody

e Flowers blue

e Stems and leaves puberulent
e Anthers navicular-bulging

e Staminode glabrous

o seAZ

J. Cowles

’ 7
: "0 -
A ~  Penstemon deaveri

s« Basally woody

e Flowers purple

e Stems and leaves puberulent
Anthers open-ended navicular
Staminode hairy

e eAZ

G. Clifton
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Penstemon discolor

Subshrub

Flowers blue (white)

Stems and leaves glabrous (mostly)
Anthers navicular

Staminode hairy

se AZ

T. Embrey

Penstemon distans

e Basally woody

e Flowers blue

e Stems and leaves glandular puberulent
e Anthers navicular

e Staminode hairy

e nwAZ

M. Licher
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Penstemon eatonii

Basally woody

Flowers red

Stems and leaves hairy or not
Anthers saccate

Staminode glabrous or hairy
throughout AZ



Penstemon fendleri

e Basally woody

e Flowers bluish

e Stems and leaves glabrous
e Anthers navicular

e Staminode hairy

e seAZ

P. Alexander

Penstemon higginsii

e Basally woody, highly branched
e Flowers bluish

e Stems and leaves glabrous

e Anthers saccate

e Staminode glabrous

e nwAZ

G. Clifton

Penstemon xjonesii

e Basally woody

e Flowers bluish to reddish

e Stems and leaves glabrous to hairy
e Anthers scoop-shaped

e Staminode hairy

e nwAZ

R. Johnson
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Penstemon laevis

e Basally woody

e Flowers bluish to reddish
e Stems and leaves glabrous
e Anthers scoop-shaped

e Staminode hairy

e nwAZ

M. Stevens

Penstemon lanceolatus

Basally woody

Flowers red

Stems and leaves hairy
Anthers navicular-bulging
Staminode glabrous

se AZ

P. Alexander
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Penstemon lentus

e Basally woody

e Flowers blue

e Stems and leaves glabrous

e Anthers open-ended
navicular

e Staminode hairy

e neAZ

G. Clifton



Penstemon linarioides

e Basally woody

e Flowers blue

e Stems and leaves hairy
e Anthers navicular

e Staminode hairy

e widespread

Photo ©A. Schneider, http://www.swcoloradowildflowers.com

Penstemon nudiflorus

e Basally woody

e Flowers blue

e Stems and leaves glabrous

e Anthers open-ended navicular
e Staminode hairy

e Central AZ

M. Licher

Penstemon oliganthus

e Perennial herb

e Flowers blue

e Stems and leaves hairy
e Anthers navicular

e Staminode hairy

e Central & e AZ

G. Clifton
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Penstemon ophianthus

e Perennial herb

e Flowers purplish, rarely white

e Stems glandular puberulent

e Anthers explanate

e Staminode distal 8-9 mm densely pubescent with
yellow hairs to 2.4 mm

e NAZ

M. Licher

Penstemon pachyphyllus

e Basally woody

e Flowers blue

e Stems and leaves glabrous

e Anthers open-ended navicular
e Staminode hairy

e nwAZ

M. Stevens

Penstemon palmeri

e Basally woody

e Flowers white to rose

e Stems and leaves glabrous

e Anthers navicular or explanate
e Staminode hairy

e widespread

G. Clifton

140



Penstemon parrryi

e Basally woody

e Flowers magenta to scarlet
e Stems and leaves glabrous
e Anthers explanate

e Staminode hairy

e widespread

P. Alexander

Penstemon petiolatus

e Subshrub

e Flowers magenta to scarlet

e Stems and leaves glabrous to hairy
e Anthers explanate

e Staminode hairy

e nwAZ

M. Stevens

Penstemon pinifolius

e Subshrub

o Flowers scarlet

e Stems and leaves glabrous to hairy
e Anthers explanate

e Staminode hairy

o seAZ

P. Alexander
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Penstemon pseudoputus

e Basally woody

e Flowers blue to purple

e Stems and leaves hairy

e Anthers open-ended navicular
e Staminode glabrous

e Mostly n central AZ

G. Clifton

Penstemon pseudospectabilis

e Basally woody

e Flowers rose-pink

e Stems and leaves glabrous

e Anthers explanate

e Staminode glabrous to hairy
e Widespread

Penstemon putus

e Basally woody

e Flowers blue to white

e Stems and leaves glabrous

e Anthers open-ended
navicular

e Staminode glabrous

e Mostly central AZ

G. Clifton
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Penstemon rostriflorus

e Basally woody

e Flowers orange to scarlet

e Stems and leaves mostly glabrous
e Anthers saccate

e Staminode glabrous

e Widespread

Penstemon rydbergii

e Basally woody

e Flowers blue to purple

e Stems and leaves glabrous or hairy
e Anthers navicular

e Staminode hairy

e Kaibab Plateau and Chuska mtns

Penstemon stenophyllus

e Basally woody

e Flowers violet to blue

e Stems and leaves glabrous or hairy
e Anthers navicular-bulging

e Staminode glabrous

e SAZ

P. Alexander
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Penstemon strictiformis

e Basally woody

e Flowers lavender to blue

e Stems and leaves glabrous to puberulent
e Anthers scoop-shaped

e Staminode hairy

e nNeAZ

M. Stevens

Penstemon strictus

e Basally woody

e Flowers blue to purple

e Stems and leaves glabrous

e Anthers scoop-shaped

e Staminode hairy

e Native: ne AZ; widely introduced

P. Alexander

Penstemon subglaber

e Basally woody

e Flowers blue to purple

e Stems and leaves glabrous to
puberulent

e Anthers scoop-shaped

e Staminode hairy

e Kaibab Plateau, introduced

M. Stevens
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Penstemon subulatus

e Basally woody

e Flowers red

e Stems and leaves glabrous
e Anthers explanate

e Staminode glabrous

e Below the Mogollon Rim

G. Clifton

Penstemon superbus

e Basally woody

e Flowers red

e Stems and leaves glabrous
e Anthers explanate

e Staminode hairy

¢ s of the Mogollon Rim

P. Alexander

Penstemon thompsoniae

e Basally woody

e Flowers blue

e Stems and leaves hairy
e Anthers navicular

e Staminode hairy

e Widespread

G. Clifton
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Penstemon thurberi

e Herbaceous to shrubby

e Flowers white to blue

e Stems and leaves glabrous

e Anthers explanate to navicular
e Staminode glabrous

e s & w of the Mogollon Rim

Penstemon trichander

e Basally woody

e Flowers red

e Stems and leaves hairy
e Anthers scoop-shaped
e Staminode glabrous

e NAZ

Penstemon utahensis

e Basally woody

e Flowers red

e Stems and leaves glabrous

e Anthers explanate to navicular
e Staminode glabrous

e AZ Strip, mostly

G. Clifton



Penstemon virgatus

e Basally woody

e Flowers blue-ish

e Stems and leaves mostly hairy
e Anthers open-ended navicular
e Staminode glabrous

e CAZ w/outliers

M. Licher

Penstemon watsonii

e Basally woody

e Flowers blue-ish

e Stems and leaves hairy or not
e Anthers navicular

e Staminode hairy

e AZ Strip

G. Clifton

Penstemon whippleanus

e Basally woody

e Flowers blue-ish

e Stems and leaves mostly glabrous
e Anthers explanate

e Staminode hairy

e SF Peaks, Mogollon Rim

M. Stevens
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