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Penstemon  

Spotlight 
 

Penstemon nanus  

Dwarf Beardtongue 
Name & History: 

The species name “nanus” is from Greek meaning “dwarf,” a very 

appropriate name for this diminutive plant. Penstemon nanus was 

first described in 1940 by David D. Keck from specimens collected 

by Perry Plummer at Wah Wah Mountains Pass. This rare species 

is endemic to a relatively limited geographical area within Millard 

and Beaver Counties in west-central Utah. 

 Taxonomy: 

Subgenus: Penstemon 

    Section: Cristati  

Taxonomic Description: 

Penstemon nanus is a small perennial herb with clustered stems 3 

to 7 cm (1.2 to 2.8 in) tall. Stems are covered with a dense layer of 

grayish-white, backward facing hairs.  

Leaves: Basal leaves are petiolate, spatulate, 1.5 to 3.5 cm (0.6 to 

1.4 in) long, 3 to 8 mm (0.12 to 0.31 in) wide, and densely 

pubescent. Cauline leaves lack petioles. 
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 Inflorescence: Flowers are densely compressed and held on short 

peduncles and pedicels. Cymes are many-flowered. All parts of the 

inflorescence are glandular-pubescent.  

Calyx: Sepals are 4 to 6 mm (0.16 to 0.24 in) long, lanceolate to 

narrowly ovate, acute, glandular-pubescent, with herbaceous 

margins.  

Flowers: Corollas are rose-violet to blue-violet in color, tubular-

funnelform, 10 to 15 mm (0.39 to 0.59) long, and glandular-

pubescent externally. Individual lobes are subequal. The palate is 

sparsely white-bearded. 

Fertile Stamens: Individual anther cells are 1 to 1.2 mm (0.04 to 

0.06 in) long, white to pale blue, glabrous, and dehisce full length. 

When aged, pairs of anthers remain parallel or horseshoe-shaped 

and do not become divaricate. 

 Staminode: Included within the corolla, densely bearded full 

length with short golden or orange hairs. 

Capsules: Broadly ovoid or subglobose, 4 to 7 mm long, with an 

acuminate tip.  
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Non-Technical Description: 

Penstemon nanus is one of the tiniest in the genus. Under good 

conditions, plants of this species grow to a height of only 3 inches, 

but they are often smaller. The small, gray-green, smooth-edged 

leaves form a basal tuft. Leaves have dense, short hairs, giving 

them a whitish cast and making them rough to the touch. The small 

flowers are rose-purple to blue-violet, with occasional white or 

pink variants in some populations. The flowers are densely 

arranged at the top of the foliage and tend to face upward. The 

anthers and staminode are distinctly recessed within the corolla. 

Anther cell pairs are unique among species in the Cristati section 

in that they do not become opposite with age and remain curved in 

a horseshoe shape. The staminode is densely bearded with yellow-

orange hairs. 

Period of Bloom: 

Penstemon nanus: relatively short bloom period from May into 

June. 
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Area of Origin:  

Penstemon nanus is endemic to Pine Valley, Confusion Range, 

Wah Wah Mountains, and Burbank Hills of southwestern and 

west-central Utah. 

Habitat: 

Penstemon nanus is commonly found growing on calcareous soils 

in sparse stands of sagebrush, grasses, rabbitbrush, matchweed, 

pinyon pine, and juniper at elevations of 5,200 to 7,120 feet (1,580 

to 2,170 m).  
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Where to See It:  

From Milford, Utah travel 32 miles west on the Ely Highway 

(Utah State Route 21) to Wah Wah Pass. Proceed over the pass and 

continue to the west for an additional 0.7 miles. Penstemon nanus 

can be found roadside on white gravelly soil among scattered 

pinyon and juniper. GPS coordinates are 38.51638 N, 113.55638 

W.  

Alternately, from the junction of US Highway 6 and US Highway 

50 at Delta, Utah, travel 49 miles west on US Highway 6/US 

Highway 50 to Skull Rock Pass. Penstemon nanus can be found 

on the treeless slopes around the pass. GPS coordinates are 

39.02589 N 113.35382 W. 

Culture: 

Due to diminutive size, Penstemon nanus is usually cultivated in 

troughs or containers. Under dry conditions plants can live as long 

as 4 years. Successful germination of seed of this species requires 

12 weeks of stratification. 

Conservation Status: 
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Penstemon nanus, although somewhat rare, is not under 

immediate threat, and no conservation measures are in place. The 

species has global/state conservation status of G3/S3 (vulnerable).   

Sources: 

Holmgren NH, Holmgren PK. 2017. Intermountain Flora, Vascular 

Plants of the Intermountain West, USA: Volume VII. New York 

Botanical Garden. 

Lindgren D and Wilde E. 2003. Growing Penstemons: Species, 

Cultivars, and Hybrids. Infinity Publishing, Haverford, 

Pennsylvania. 

Nold, R. 1999. Penstemons. Timber Press, Portland, OR. 

Stevens, MR, Love SL, McCammon, T. Natural History of the 

Penstemons of Utah. (Manuscript in preparation). 

  

Penstemon Spotlight is authored by: 

Dr. Stephen Love, University of Idaho 

Photographs courtesy of Steve Olson, USFS, Pueblo, CO 

Penstemon Spotlight is authored by: 

Dr. Stephen Love, University of Idaho and Mikel Stevens, 

Brigham Young University.  

Photographs courtesy of Mikel Stevens 
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Penstemon Seed Germination by 

Continuous Stratification at 42°F 
Larry L. Deaven 

Los Alamos Nature Center 

Los Alamos, NM 

INTRODUCTION 

Much has been written about the problem of germination induction 

in penstemon seeds. Two major treatments have been developed to 

reduce the time necessary for germination to occur. One of these 

methods is the use of oscillating temperatures between 40ºF and 

70ºF, at three-month intervals, as described by Norman Deno (1,2); 

the second involves moist stratification at 40ºF, followed by 

induction periods at a different temperature (3,4,5). Both of these 

methods can result in penstemon seed germination, but both can 

require relatively long periods of time. Several three-month 

temperature oscillations may be required for some seeds using the 

Deno method, and in some cases, cold stratification for defined 

periods of time followed by induction may not result in 

germination until the second year after treatment and planting 

(3,4). 

An earlier article in this bulletin (6) reported that a variety of 

penstemon seeds (65 species; 6 subspecies; 30 color forms, 

cultivars, or hybrids) had been germinated by stratifying the seeds 

continuously at 42ºF. These numbers of successful germinations 

have now increased to 121 species, subspecies or varieties and 37 

cultivars or color forms. Some of the species listed as difficult to 

germinate by members of the American Penstemon Society in a 

survey published in this bulletin (7) were successfully germinated 

using continuous stratification. This and other advantages to be 

mentioned later, suggest that a more detailed description of this 

approach and the results obtained through its use is warranted. 
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MATERIALS/METHODS 

Materials found to be useful for the continuous stratification 

process were: plastic petri dishes, paper towels, a plastic squirt 

bottle, forceps, and labels. Paper towel was cut into discs that fit 

snugly into the bottom of a plastic petri dish, and seeds were 

placed between two of these paper towel discs (Fig. 1). Sufficient 

water was added to each dish to thoroughly moisten the paper 

 Fig 1. Seeds placed between sheets of paper towel. 

Fig 2. Emerged radicle on germinating seeds. 
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towel discs. Any excess water was removed from the dish. Using 

plastic petri dishes was found to be more practical than wrapping 

the seeds in paper towel and inserting the towel in a sealable 

plastic bag as was previously described (1). Each petri dish was 

labeled with the name of the seeds and the starting date, and as 

germinations occurred, they were recorded by date and number on 

the label. Stacks of 6 petri dishes containing paper towel discs and 

seeds were placed in a plastic produce bag that was folded shut and 

placed in a 42ºF refrigerator. The seeds were intermittently 

checked for signs of germination, and when the radicle emerged 

from a seed (Fig. 2), that seed was removed with forceps and 

 

Fig 3. Germinated seeds planting in a Jiffy pellet.  

planted in a Jiffy 7 peat pot (Fig. 3). Up to 10 seeds can be planted 

in each pot. The Jiffy 7 pellets were placed in a tray under 

fluorescent lights at 70ºF. In a few days the germinated seeds grew 
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into plantlets with two cotyledons.  After a few weeks of growth, 

when the seedlings had three to four pairs of true leaves (Fig. 4), 

the Jiffy 7 pellets were broken into pieces, with each broken piece 

containing one plantlet. Each plant was then grown in a two-inch 

pot until it was ready to be hardened and planted in a permanent 

outdoor location.    

Cultivars and species that had previously been observed to 

germinate at 70ºF (3) were treated as above, and in addition to 

placing some of the seeds in a petri dish for incubation at 42ºF, a 

second dish was prepared and incubated at 70ºF. 

All cold stratification described in this report was done at 42ºF; 

however, other, more limited observations were done using an 

incubation temperature of 40ºF, and similar results were obtained. 

The incubations described as being done at 70ºF were done at 

room temperature which sometimes varied by a degree or two from 

70ºF. 

Seeds were obtained from the APS seed exchange, the NARGS 

seed exchange, Alplains, Hardyplants, Plant World Seeds, and 

personal collections. 

 

Fig 4. Transplanted seedlings with 3 to 4 true leaves. 

RESULTS 
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The following species/subspecies/varieties were successfully 

germinated with continuous stratification: P. alamosensis, P. 

albertinus, P. albidus, P. alpinus, P. ambiguous, P. angustifolius 

var. caudatus, angustifolius var. vernalensis, attenuatus var. 

militaris, P. azureus, P. baccharifolius, P. barbatus, P. barbatus 

var. trichander, P. barrettiae, P. bicolor, P. brandegeei, P. 

buckleyi, P. calycosus, P. cardinalis, P. cardinalis var. regalis, P. 

cardwelli, P. carnosus, P. centranthifolius, P. caespitosus, P. 

cinicola, P. clevelandii, P. clevelandii var. conatus, P. clutei, P. 

cobaea, P. comarrhenus, P. confertus, P. confusus, P. crandallii, 

P. cusickii, P. cyananthus, P. cyanocaulis, P. cyathophorus, P. 

dasyphyllus, P. davidsonii, P. digitalis, P. eatonii, P. eatonii var. 

exertus, P. eatonii var. undosus, P. euglaucus, P. fendleri, P. 

flavescens, P. floridus, P. floridus var. austinii, P. fruticosus, P. 

glaber, P. glabrescens, P. gormanii, P. gracilis, P. grahamii, P. 

grandiflorus, P. griffinii, P. hallii, P. havardii, P. heterophyllus, 

P. hirsutus, P. incertus, P. jamesii, P. kunthii, P. laevis, P. 

laricifolius, P. lentus, P. leonensis, P. linarioides, P. lyalii, P. 

mensarum, P. murrayanus, P. neomexicanus, P. newberryi, P. 

nitidus, P. oliganthus, P. ophianthus, P. ovatus, P. pachyphyllus, 

P. palmeri, P. parryi, P. parvulus, P. payettensis, P. pinifolius, P. 

platyphyllus, P.  procerus, P. procumbens, P. pseudospectabilis, 

P. ramosus, P. richardsonii, P. roezlii, P. rostriflorus, P. 

rupicola, P. rydbergii, P. scapoides, P. scariosus, P. 

secundiflorus, P. serrulatus, P. smallii, P. spatulatus, P. 

speciosus, P. spectabilis, P. strictus, P. subglaber, P. superbus, P. 

thurberi, P. triflorus, P. tubaeflorus, P. unitahensis, P. utahensis, 

P. venustus, and P. virens. 

It was also possible to successfully germinate several cultivars 

using continuous stratification. These include ‘Waraxe Mix’, 

‘Sunburst Colors Mix’, ‘Twizzle’, ‘Twizzle Purple’, ‘Rondo 

Mix’, ‘Mersea Yellow’, ‘Magdalena Sunshine’, ‘Prairie Snow’, 

‘Prairie Fire’, ‘Kissin Kuzins’, ‘Husker Red’, ‘Gold Foil’, 

‘Esprit Mix’, ‘Cambridge Mix’, P. hirsutus ‘Pygmaeus’, ‘Coral 

Baby’, ‘Mexacali Red Rocks’, ‘Pocahontus’, and ‘Sally’s 

Surprise’. 

Fifteen examples of the germination response to continuous 
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stratification are shown in Table 1. In the lines following each 

species listed in Table 1, the first number is the number of days at 

42ºF when the first germinations were found. So, in the case of P. 

thurberi, the first germinations were found 6 days after 

stratification began. The number in parentheses is the percentage 

of the seeds in the dish that had germinated on day 6. The next 

numbers on each line are the successive days when germinations 

were found, followed by the cumulative percent of germinated 

seeds as of that day. The last number in parentheses on each line is 

the total percentage of germinated seeds for each plate. The results 

in Table 1 are illustrative of the germination patterns for all of the 

species listed above.  

The species included in Table 1 are arranged according to the 

number of days required for the first germination to occur. The 

shortest time for the first germination was for P. thurberi seeds (6 

days), at the top of the list, and the longest time was for P. gracilis 

seeds (132 days), at the bot-tom of the list. The most frequent time 

for first germinations to occur was between 20 and 50 days after 

stratification began (P. leonensis through P. speciosus in Table 1). 

In some of the examples, the germination process took place over a 

relatively long period of time at a relatively steady rate (P. 

thurberi and P. grandiflorus). In other species (P. rostriflorus and 

P. clevelandii var. connatus), the germinations occurred in 

relatively sharp peaks with 50% or more of the seeds germinating 

within a 10-day window. One of the species in Table 1 (P. parryi) 

has been described as germinating “in a few days at 70ºF” (3). The 

P. parryi seeds represented in Table 1 were of unknown 

identification and in limited supply when they were germinated so 

they were treated at 42ºF. They germinated at the cooler 

temperature, but it took longer than a few days. In one of the 

examples listed in Table 1, 100% of the seeds germinated (P. 

grandiflorus ‘Prairie Snow’). It was much more common in the 

species studied for 20% or more of the seeds to remain in an 

ungerminated condition.   
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TABLE 1. Germination of penstemon seeds by continuous stratification at 42ºF. 

SPECIES DAYS AT 42°AND CUMULATIVE PERCENT OF SEEDS GERMINATED (  ) 

P. thurberi 6 (7%), 9 (17%), 16 (27%), 18 (34%), 24 (41%), 27 (48%), 33 (55%) 

P. leonensis 20 (17%), 38 (70%), 41 (80%), 87 (87%) 

P. grandiflorus 22 (14%), 26 (28%), 30 (44%), 52 (64%), 63 (72%), 131 (86%) 

P. parryi 26 (20%), 29 (48%), 34 (59%), 42 (65%), 49 (66%), 63 (72%) 

P. comarrhenus 28 (4%), 36 (17%), 42 (31%), 64 (49%), 75 (51%), 95 (63%), 139 (75%) 

P. grandiflorus 

‘Prarie Snow’ 

28 (38%), 31 (63%), 34 (73%), 41 (100%) 

P. parvulus 29 (8%), 52 (46%), 71 (81%), 81 (89%) 

P. platyphyllus 48 (10%), 57 (25%), 77 (28%), 86 (30%), 100 (37%), 119 (45%), 128 (52%), 235 (64%) 

P. clevelandii connatus 49 (24%), 58 (55%), 70 (76%), 94 (82%), 132 (83%) 

P. rostriflorus 49 (30%), 59 (63%), 69 (70%), 92 (75%), 112 (78%) 

P. triflorus 49 (19%), 59 (29%), 69 (36%), 79 (43%), 93 (48%), 122 (53%) 

P. speciosus 50 (10%), 60 (23%), 70 (36%), 80 (52%), 94 (57%), 114 (68%), 125 (73%), 133 (76%), 152 (78%) 

P. laevis 59 (11%), 70 (18%), 82 (25%), 94 (36%), 135 (38%), 142 (42%), 156 (53%), 170 (57%) 

P. procumbens 131 (19%), 154 (42%), 247 (50%) 

P. gracilis 132 (25%), 141 (44%) 
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The germination pattern for the P. procumbens seeds is of special 

interest. Penstemon procumbens germination did not begin until 

day 131, and it continued for at least another 116 days. In this case, 

when the stratification treatment reached 100 days without any 

germinations occurring, the paper towel disc containing the P. 

procumbens seeds was cut in half. One of the halves was moved to 

a new petri dish and incubated at 70ºF while the other was kept in 

the original plate and incubation was continued at 42ºF. This was 

done to determine if a change in temperature (a Deno oscillation) 

was necessary to induce germination in P. procumbens seeds. As 

shown in the data in Table 1, the seeds on the half disc kept at 42ºF 

began to germinate after 31 additional days, and they continued to 

germinate for another 116 days. During the same time period, there 

were no germinations on the half disc incubated at 70º. 

DISCUSSION: The germination patterns shown in Table 1 

represent the general features observed in all of the petri dishes 

where germination was successful. Seeds in some of the dishes 

began to germinate within a few days to a few weeks after cold 

treatment began, while the seeds in a few of the dishes did not 

respond to the cold treatment for 90 days or longer. The first 

germinations in many dishes were around 40 days after the 

initiation of cold stratification. In some dishes, germinations 

occurred over a short period of time - in germination peaks - while 

in others, the germinations occurred over a relatively long period 

of time. Preliminary observations on duplicate samples of seed and 

previous work by Deno (1) suggests that germination patterns are 

not static and that the patterns can change over time. These 

changes may be due to variations in seed storage and handling. Dry 

storage and cool, moist stratification are both believed to induce 

germination. Batches of seed can vary considerably in the amount 

of time spent in dry storage and in a cool, moist condition, 

depending on the time of year when the seeds were collected, the 

storage conditions, and the amount of time that expires between 

seed collection and seed germination. For these reasons, it seemed 

more useful to characterize the germination patterns illustrated in 

Table 1 in a general way rather than to list individual patterns for 

each species. The pattern for a given species in Table 1 will 
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probably change when a different batch of seeds from that species 

is stratified and germinated.  

There are at least a few advantages in using continuous 

stratification in petri dishes to induce germination in penstemon 

seeds. One advantage is that throughout the treatment period, the 

seeds may be observed by simply lifting the lid of a petri dish and 

picking up the upper paper towel disc with forceps. If the seeds are 

not viable, they will rot and can be discarded. Seeds planted in pots 

sometimes take more than one season to germinate. It is not 

possible to determine if the seeds sown in pots have rotted or if 

they are simply taking a long time to germinate, and it is 

discouraging to take care of seed pots for as long as two seasons, 

only to realize that the seeds planted in them are never going to 

germinate. Another advantage of germinating in petri dishes is the 

relative ease of handling many different batches of seed. When 

large numbers of pots are used for seed germination, it can be 

difficult to prevent them from drying out, especially if a cold frame 

or greenhouse is not available. If a pot dries out at the wrong time, 

newly germinated seeds can be destroyed. When using petri dishes, 

it is relatively easy to keep the paper towel discs in the dishes 

moist, and large numbers of dishes can be examined for the 

presence of germinating seeds or rotting seeds in a short time. 

Another advantage is the ability to easily separate early 

germinating seeds from those that take a longer time to complete 

germination. In the examples in Table 1, some of the seeds would 

have become plants with three pairs of true leaves before the late 

germinating seeds had developed their first radicle. These smaller 

plants would face harsh competition from the larger ones if they 

were growing together in the same pot. Finally, the continuous 

stratification method might be a valuable addition to germination 

studies of rare species where seed supply is limited. In several 

species mentioned above, only 10 seeds were available, and 

germination and plant growth were successful.  

Several of the species that were successfully germinated using 

continuous stratification have been shown to require light or 

darkness for germination (1,2,4). While no special treatments 

involving light exposure were used in the present work, a 
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fluorescent light with a magnifier was routinely used to examine 

the petri dishes for germinating seeds. Because the germinations 

were successful, this amount of light exposure must have satisfied 

the light requirement. Likewise, the periods of time in a dark 

refrigerator must have satisfied the dark requirements. While all of 

the species and cultivars listed were induced into germination by 

continuous stratification at 42ºF, some of them such as P.parryi 

and P. ambiguus have previously been shown to germinate at 

70ºF(3). While these species as well as many of the cultivars will 

germinate at 42ºF, germination will often be faster at 70ºF. As 

mentioned before, when attempting to germinate these species or 

any cultivar, it is useful to set up two petri dishes for each type of 

seed: one to be incubated at 42ºF and one to be incubated at 70ºF. 

The results reported here are not exceedingly different from 

previous work, but they clearly demonstrate that many species of 

penstemon seeds continue to germinate when held at 42ºF for long 

periods of time. This suggests that germination inhibitors can be 

changed by continuous stratification in such a way as to permit 

germination to occur. Further, it suggests that individual seeds 

contain variable amounts of germination inhibitor.  This would 

explain why seeds of some species require longer 42ºF treatments 

than others and why germination of a batch of seeds at 42ºF can 

continue over a long period of time. These results also suggest that 

at least for some penstemon species, cycling temperatures and 

separate periods of germination and induction are not necessary to 

complete the germination process. The limited germination data 

for P. procumbens seeds suggests that germination may be delayed 

or prevented by raising the incubation temperature too soon. The 

P. procumbens seeds were unable to germinate at 70ºF, even after 

treatment at 42ºF for 100 days.  

Continuous stratification has also been used to induce germination 

in three other types of seed: Castilleja integra, Castilleja minor, 

and Thelesperma filifolius. This suggests that the procedure may be 

useful in germinating seeds from other desert or alpine plants that 

contain germination inhibitors. 

The major reason for doing the work described here was to 
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produce large numbers of penstemon seedlings, representing many 

species and cultivars, to be planted in a public penstemon garden. 

The continuous stratification method was useful to accomplish this 

goal. Other work aimed at elucidating the mechanisms underlying 

germination regulation in penstemons has shown that germination 

inhibitors are under genetic control and that more than one major 

mechanism may be involved in the inhibition process (7). These 

studies suggest that the seedlings produced by artificial treatments 

like prolonged stratification may not represent the full genetic 

diversity found in wild populations of plants.  
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Hunting for Penstemon in Baja 

California, Mexico 

Andi Wolfe 

The Ohio State University, 

Department of Evolution, Ecology, and Organismal 

Biology 

For the past several years, I’ve had an ongoing collaboration with 

Dra. Marie-Stéphanie Samain from El Instituto de Ecologia 

(INECOL) in Mexico. This has involved mentoring and co-

advising master’s degree and PhD students, who visit my lab each 

year to conduct molecular marker studies – primarily on the 

penstemons of Mexico, but also on Russelia. In 2017, Ana 

Gabriela Zacarías-Correa (Gabi), one of our PhD students, 

suggested that we conduct fieldwork in Baja California the 

following spring, and everything came together to make that 

happen in May 2018. 

When May finally arrived, I had just been at the 2018 Penstemon 

Society meeting in Bonnie Springs, NV, the previous week. I had a 

lot of field gear and specimens already, which could not be 

transported across the border, so I made a quick trip to San Diego, 

CA, to drop off my presses, herbarium vouchers, tissue and soil 

samples, and extra gear with my in-laws who live in the area. 

Getting across the border at Tijuana was the next challenge. One 

cannot rent a car in the USA to drive down the Baja Peninsula, and 

you can’t walk across the border skybridge that connects the USA 

with the Tijuana airport without having a ticket to fly out of the 

airport. Having a relative drop me at the border nearest the airport, 

and then having to hand-carry all my gear for the expedition was 

also not an option. So, I found a transportation company that could 

drive me across the border to the Tijuana airport on May 2, and 

then pick me up again at the end of the trip (May 18). That worked 

out very well. The owner of the company was my driver for the 

trip to Tijuana, and he helped me get through customs and  
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Fig 1. From left to right: Marie-Stéphanie Samain, Andi Wolfe, 

Ana Gabriela Zacarías-Correa, Esteban Martínez Salas. We’re 

at the UNAM National Observatory, with the highest peak in 

Baja (Picacho del Diablo) in the background. 

immigration to obtain my tourist permit, without any delay. He 

was also very helpful in translating for me when I arrived at the car 

rental agency. I had reserved a full-sized SUV for the trip, but the 

one I was assigned had tires that were in poor condition, so I had to 

negotiate a different vehicle. After I had the vehicle, I went to the 

airport to await my colleagues from Mexico City. The members of 

our group (Fig. 1) from Mexico were Gabi and Marie from 

INECOL, and Esteban Martínez Salas from Universidad Nacional 

Autónoma de Mexico (UNAM). Once they arrived, we loaded 

their gear into the SUV, and were on our way to Ensenada, where 

we stayed for six nights as a base of operations while we explored 

the northern areas of Baja California.  

There are only a few paved highways in Baja California, and we 

spent a lot of time driving on Hwy 1 and Hwy 3. Highway 3 goes 

across the peninsula, connecting Ensenada, on the west coast, to 
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Hwy 5, which runs along the Gulf of California. The highest peak 

on the Baja Peninsula, Picacho del Diablo (Fig. 1), is south of Hwy 

3, and it is part of the Sierra de San Pedro Mártir range. Highway 3 

also has a military checkpoint, which we passed through twice-a-

day when we were traveling from Ensenada to our field sites in the 

northern part of Baja California. There are a lot of dirt roads and 

locally-paved roads, but it was not difficult to get around this 

interesting landscape.  

 

Fig 2. Penstemon centranthifolius: habit, corolla front and side 

views. 
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Fig 3. Penstemon spectabilis var. subviscosus: habit, corolla 

front and side views. 

Our first full day of fieldwork (May 3) was to the Laguna Hanson 

area in the Parque Nacional Constitución de 1857. This area is 

slightly north of Ensenada, and almost in the center of the 

peninsula. We found several familiar penstemons – ones that I had 

worked on as part of my dissertation research back in the late 

1980s and early ‘90s. We found populations of Penstemon 

centranthifolius (Fig. 2) and P. spectabilis var. subviscosus (Fig. 
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3). We also found P. clevelandii var. clevelandii (Fig. 4) among 

granite boulders, in the mountains to the west of Laguna Salada. 

The next day (May 4) we headed northeast toward La Rumorosa. 

We found a couple of populations of P. californicus (Fig. 5) south 

of Federal Hwy 20, not far from Japá, and another population of P. 

spectabilis var. subviscosus. 

Fig 4. Penstemon clevelandii var. clevelandii: habit, corolla 

front and side views. 
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Fig 5. Penstemon californicus: habit, corolla front and side 

views. 

On May 5, we headed toward San Mateus, looking for P. thurberi, 

which we did not find. However, we found our first population of 

P. eximius, just north of Hwy 3. This particular day was quite 

warm at 35°C (95°F), and we were hiking in sand and on rocky 

slopes. I had a bit of a misstep and came down on an agave spine, 

puncturing my left leg above the ankle. I must have hit a vein, 

because I bled pretty profusely. After getting the blood flow to 

stop, I added a field dressing (Fig. 6), and we continue to look for 

penstemons while heading back to the SUV. The next day we went 

searching again for P. thurberi, but again did not find it. We did a 

lot of walking in high temperature, which we managed by guzzling 

electrolyte drinks.  
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Fig 6. Improvised field dressing for agave spine puncture. 

Inside sock is everyone’s tissue supply… 

May 7 was a bit more productive. We drove over to Parque 

Nacional Sierra de San Pedro Mártir, and found P. spectabilis var. 

subviscosus, P. spectabilis var. subinteger (Fig. 7), P. 

centranthifolius, and population of the latter in sympatry with P. 

spectabilis var.  
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Fig 7. Penstemon spectabilis var. subinteger: habit, corolla front 

and side views. 

subviscosus (Fig. 8), along with the natural hybrid P. x parishii 

(Fig. 9).  While we were in the San Pedro Mártir range, we visited 

the UNAM National Observatory, and were given a private tour of 

the 2.1m telescope (Fig. 10). From the observatory, one can just 

barely see the Sea of Cortez in the Gulf of Mexico. Unfortunately, 

we didn’t see any of the resident California condors (Fig. 11) while 

we were in the park. 

After our initial six nights in Ensenada, we headed south to El 

Rosario on May 8, via Hwy 1. The landscape changed from 
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Fig 8. Sympatry between Penstemon centranthifolius and P. 

spectabilis var. subviscosus. 

 

Fig 9. Penstemon x parishii – the natural hybrid between P. 

centranthifolius and P. spectabilis: habit, corolla front and side 

views. 
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Fig 10. The 2.1 m telescope at the UNAM National 

Observatory in the San Pedro Mártir range. 

vegetation typical of southern California to sand dunes, and then 

Sonoran-desert habitat. The diversity of cacti in this region is 

phenomenal. Much of the landscape appears to be pristine, but 

there are ranching and mining operations on the peninsula. Still, it 

seems as if the ecosystems are largely intact, without a lot of 

invasive species. 

El Rosario is just north of the nature preserve that runs down to the 

northern regions of Baja California Sur.  

This area is famous for the diversity of cacti and the boojum tree 

(Fouquieria columnaris; aka cirio en español) forest (Fig. 12). For 

seemingly endless miles, one can drive through a forest that 

changes from boojums to giant saguaro and mixed columnar cacti, 

which reminds me of a landscape one would find in a Dr. Seuss 

book. We looked for P. eximius as we were driving from Ensenada 

to El Rosario, but did not find any populations. 
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Fig 11. No condors to be seen (Andi Wolfe is not molesting the 

condors). 
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Fig 12. Boojum trees (aka – cirio; Fouquieria columnaris). 

 

Fig 13. Penstemon eximius: corolla side and front views, habit 

and size comparison. 
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Fig 14. Penstemon reidmoranni: corolla side and front views, 

habit and size comparison. 

We had much better luck in finding P. eximius on May 9. We 

visited the type locality for the species and found a population of 

P. eximius in full bloom (Fig. 13). It’s quite a spectacular species – 

tall and robust, and with dense infloresence of large white flowers. 

We found it primarily in a gravelly wash. The flowers fall off the 

inflorescence pretty easily, so we headed back to El Rosario as 

soon as we were done collecting, so I could do my macro 
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Fig 15. Comparison between characters of Penstemon eximius 

(left) and P. reidmoranii (right). 

photography of the fresh flowers. We still had some daylight left 

after I finished with that, so we headed over to the beach and spent 

an hour walking in the surf.  
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El Rosario is famous amongst the off-road motorsport crowd for 

the Baja 1000, which includes motorcycles and four-wheel 

vehicles (cars, trucks, dune buggies, etc.). Mama Espinoza’s, on 

Hwy 1, is a restaurant that is full of race memorabilia. It has been a 

Baja 1000 check point ever since the race began in 1967. We ate 

breakfast and lunch at Mama Espinoza’s while we stayed in El 

Rosario, and I highly recommend the “hamberguesa de jaiba” – 

crayfish hamburger. Yum! 

On May 10 we headed to Baja California Sur, staying in Guerrero 

Negro. Between El Rosario and Guerrero Negro, we made several 

collecting stops for P. eximius, and we discovered a new species, 

which we’ve described as P. reidmoranii (Zacarías-Correa et al. 

2019). Penstemon reidmoranii (Fig. 14) is closely related to P. 

eximius, but there are distinguishing features that separate the two 

species. Differences between the species are summarized in Table 

1. Comparisons are also shown in Figure 15. One spectacular 

difference is in the height of the plant. Penstemon eximius is a tall 

perennial herb at around 1.5 – 1.8 m in height, whereas P. 

reidmoranii is a subshrub that reaches nearly 3 m. Interestingly, it 

may be P. reidmoranii that has been in cultivation in American 

Penstemon Society members’ gardens (labeled as P. eximius), 

given the specimen received by my lab from Ellen Wilde’s 

collection. 

The day after we arrived in Guerrero Negro, we made 

arrangements to fly over to Isla de Cedros. Before we bought our 

tickets, I needed to visit a doctor to see about the agave puncture I 

had received on May 5. Here it was, nearly a week after the injury, 

and my leg was infected. Desert puncture wounds are often 

problematic. Fortunately, I had just had my tetanus booster before 

my field season. However, my ankle had swollen enough to make 

it difficult to put on my hiking boot, and I didn’t want to go to 

Cedros until I had the injury examined. There was a walk-in clinic 

adjacent to one of the pharmacies, so I made a visit as soon as it 

opened. After a short examination, the doctor sent me off with four 

prescriptions, which I filled at the adjacent pharmacy. The doctor 

visit cost $2.50, and the medicine totaled $10.00. That is certainly 

different than what I would have seen up north… At any rate, the  
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treatment worked well, and my infection was cleared up in a matter 

of days. 

Table 1. Morphological similarities and differences between 

Penstemon eximius and P. reidmoranii. Adapted from Zacarías-

Correa et al. (2019). 

Character P. reidmoranii P. eximius 
Habit Subshrub Perennial herb 

Leaf shape 

   Basal: 

   Upper: 

Elliptic-lanceolate 

Lanceolate 

Ovate-lanceolate 

Lanceolate 

Leaf length (cm) 

   Basal: 

   Upper: 

7-15(18) 

2-10 

5-12 

1.5-7 

Leaf width (cm) 

   Basal: 

   Upper: 

2-3.5 

0.4-2 

2-4.5 

0.8-2 

Leaf margin Serrate 

Appearing 

divided 

Leaf texture Fleshy Leathery 

Inflorescence type Panicle Thyrse 

Calyx lobe shape Lanceolate Obovate 

Calyx length (mm) 8-10 7 

Calyx lobe width 

(mm) 3 4-5 

Corolla length (cm) 3-3.5 2.5-3 

Corolla tube length 

(mm) 8-10 5-7 

Corolla lower lobes 

shape 

Deep three-lobed, 

rounded 

Deep three-lobed, 

broadly rounded 

Corolla lower lobes 

length (cm) 1.2-1.5 1 

Staminode length 

(mm) 10-12 8-10 

Staminode pubescence 

Glandular 

pubescent from 

base to half its 

length; white pilose 

towards apex; 

trichomes at apex 6 

mm long 

Base scarcely 

glandular to 

glabrous; densely 

pale yellow pilose 

nearly full length; 

trichomes 3 mm 

long 
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Our visit to Isla de Cedros was scheduled for May 12–14, 2018. 

On the 11th, the day I visited the doctor, we headed over to the 

Vizcain Peninsula to look for P. vizcainensis. No luck there, but 

we were in some spectacular serpentine mountain habitat and dune 

systems. 

We took a small (12-passenger) plane across the channel from 

Guerrero Negro to Isla de Cedros. The flight took just over half an 

hour, and it was pretty tame as far as small plane rides go. Isla de 

Cedros is busy during the whale-watching season, but we were 

there in the ‘off season.’ We had not made arrangements for 

housing, but the taxi driver we had for the trip from the airport into 

town had a sister with a guest house. We had our accommodations 

on a side street, off the main drag. The only town on Cedros is very 

small, and pretty much everything is in walking distance. 

However, being the non-tourist time of year, there wasn’t much 

open, and finding restaurants in which to have meals was a bit of a 

challenge. 

Our plan was to hire a boat to take us around to the north side of 

the island, to visit the type locality for P. cerrosensis. We met with 

the conservation officer to clear up the permits to collect, but he 

told us that we should not go to the canyon where the type locality 

was because there was a poaching operation there that was just too 

dangerous a situation. The poaching was likely for Dudleya 

pachyphytum (Crassulaceae). Instead, we hired a driver and his 

4X4 double-cab pickup for a day trip up into the mountains that 

cover the island backbone, which runs N to S. Our driver works for 

the company that owns the fresh-water spring on the west side of 

the mountains, and he knew all the 4X4 tracks that cross the island. 

Our trip was scheduled for May 13, but we still had a few hours to 

explore the east side of the island on foot the day we arrived. 

We hiked along the beach and up into a canyon, and then came 

down a canyon north of the one we entered. Gabi spotted a few P. 

cerrosensis plants right before dusk, at the beach opening of the 

canyon we had come down at the end of our hike. There were three 

plants that were pretty much done flowering. We collected tissue 

samples, and the one stem that still had some flowers. This was 
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nearly at sea level, and if it had been our only specimen, I would 

have been happy to have what we found, even though it was not in 

very good condition.  

We did our 4X4 trip early the next morning, and it was quite an 

adventure. I’ve been on some rough roads over the years while 

doing fieldwork, but this one was ranked way up there at the top of 

the list for bouncing and jarring one’s innards. As we neared the 

summit of the pass that led over the mountains to the fresh-water 

spring, we spotted a huge population of P. cerrosensis (Fig. 16). 

The population covered the western slope of the mountains, and it 

was in full, glorious bloom, with hummingbirds working their way 

through the flowers to collect nectar. This was one of the most 

memorable days of fieldwork in collecting Penstemon over the 

course of my career. The slope was steep and consisted of loose 

rock. It was difficult to traverse, but so worth the effort to get 

down to visit the plants.  

Penstemon cerrosensis is a new favorite of mine. I had learned 

about this species when I was a graduate student studying P. 

centranthifolius. Back then, I thought I would never have a chance 

to see this plant in the wild. Nearly thirty years later, I had my  

chance, and it was a fantastic experience. The shape of the corolla 

is unique among the Centranthifolii species – almost guppy-shaped 

in the corolla (Fig. 16), compared to straight-tubed for most of the 

other species in the subsection.  

Taxonomic Note: The species epithet, cerrosensis, is correct 

despite the current island name being Isla de Cedros. As David 

Keck (1937) wrote in his treatment of section Peltanthera, “Since 

Cedros Island was known on the earlier maps and to writers in 

English as Cerrros Island, even though erroneously so, the spelling 

employed by Kellogg was intentional and is not subject to 

correction.”  

Isla de Cedros is a spectacular place in terms of the pristine 

habitats, interesting plants, and island scenery. It’s popular with 

fishermen and whale watchers, but it doesn’t offer tourist amenities 

one can find in islands of the Caribbean, or other vacation 

destinations. I would go back again to see P. cerrosensis – that’s 
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Fig 16. Penstemon cerrosensis: habit, corolla front and side 

views. 

enough of a tourist destination for this penstemaniac. I didn’t have 

my 400 mm lens on the trip, and I would love to go back to 

photograph the hummingbirds that visit P. cerrosensis. 

We returned to Guerrero Negro on May 14  and spent the night. 

The next morning, we headed toward Vizcaino. We were searching 

for P. vizcainensis at the type locality. Reid Venable Moran, the 

taxonomist who explored much of the Baja Peninsula, described 

this species. We were using a lot of locality data from Moran’s 

collections throughout our field season in Baja. For P. 

vizcainensis, we were able to access a road within 5 km of the type 

locality. To find the site, we had to search overland, in canyon 

desert terrain. I had my step meter activated, and we walked nearly 

14 miles that day, in very hot weather. We found only one 

individual of P. vizcainensis, which was not yet in flower. The 
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scenery was spectacular, and we all agreed that Reid Moran must 

have had incredible strength and endurance to conduct fieldwork in 

Baja, decades before some of these small dirt roads were made. Dr. 

Moran was Curator of Botany at the San Diego Natural History 

Museum from 1957 to 1982. He explored the Baja Peninsula, 

traveling by truck, mule and boat. He left an incredible legacy of 

botanical discoveries in Baja California, and that is one of the 

reasons we wanted to name a new Baja species of Penstemon in his 

honor. 

The Vizcain Peninsula was our southern-most destination for the 

field trip. We headed north on May 16, stopped in El Rosario that 

night, and Ensenada on the 17th. My colleagues had plane tickets 

to fly back to Mexico City from Tijuana on the 18th, so that was 

the end of our trip. It was truly a fun and interesting journey, with 

many beautiful penstemons to admire, wonderful desert scenery, 

unique plants, and lots of hiking. I haven’t mentioned the food, but 

that was also spectacular – especially the seafood offerings. One of 

the more interesting food items we sampled, was the ice cream. At 

one restaurant, fruit-flavored ice creams were served in the actual 

fruit container. For example, orange-flavored ice cream was served 

in a hollowed-out orange rind. Corn-flavored ice cream (yes, that’s 

a favorite flavor in the region), was served in the husk of an ear of 

corn.  

All-in-all, we collected P. californicus, P. cerrosensis, P. 

centranthifolius, P. clevelandii var. clevelandii, P. eximius, P. 

reidmoranii, two varieties of P. spectabilis (subinteger and 

subviscosus), P. vizcainensis, and P. x parishii. This represents 

most of the species of Penstemon that occur in Baja California and 

Baja California Sur.  

It was really great to spend this time with my colleagues from 

Mexico. First of all, they are top-notch botanists, and fun to be 

with in the field, but they also helped me work on my Spanish 

skills. I’m very much a beginner, and they were very patient with 

me. I made some progress – enough so that when I went to the 

Latin Botanical Congress in Ecuador in October, 2018, I could 

manage conversations with taxi drivers and shop keepers without 
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too many mishaps. My colleagues from INECOL are on the 

planning team for the 2020 American Penstemon Society meeting, 

which will be based at INECOL in Pátzcuaro, Michoacán. We’ll 

see many endemic species of Penstemon in the trans-volcanic 

regions of south-central Mexico. I hope you will join us there! 
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There is increasing demand for genetically diverse seeds of native 

species to support ecological restoration, yet native seed supply 

often fails to meet seed volume demand. Ideally, seeds used to 

restore degraded habitats are sourced from large, local wild 

populations that are genetically diverse and adapted to either the 

conditions of the restoration site or the predicted future climate 

conditions of the restoration site. However, due to the lack of 

supply of native seeds, there has been discussion about how to 

create a larger supply of genetically diverse seeds using seed lots. 

Seed lots intentionally bring many populations together in a 

common production setting, allowing the populations to cross, and 

using the resulting presumably diverse seed for restoration. Seed 

lots can help meet large and unpredictable demand by providing a 

consistent source for native seeds. But few empirical studies have 

tried to determine how effective this seed lot approach is and 

where potential genetic diversity bottlenecks may be. 
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One region where large-scale restoration and seeds lots are a 

pressing need is the Great Basin region of the Intermountain West. 

Federal agencies are tasked with restoring sagebrush habitat in the 

West to mitigate damage from wildfires, combat the spread and 

establishment of invasive species including Bromus tectorum 

(cheatgrass), and to conserve animal species including the greater 

sage-grouse. Because of the lack of commercial seed availability 

for certain species used in restorations, federal and state agencies 

cultivate species of restoration concern in seed increase rows and 

mixed-source seed lots.  

A Penstemon species of restoration concern in the Great Basin 

region is Penstemon pachyphyllus var. congestus. This species is 

an important resource for pollinators and sage-grouse, and has 

been targeted for increased restoration use. Participants in 

collaborative project among the Utah Division of Wildlife 

Resources (UDWR), Bureau of Land Management (BLM), and 

U.S. Forest Service (USFS) have used USFS provisional seed 

Katherine Kucera collecting P. pachyphyllus 

leaf samples for genetic analysis from a wild 

population in eastern Nevada. 
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zones and EPA level III ecoregions to define regions within which 

multiple populations are pooled, and mixed-source seed lots 

produced. Previous research has shown that wild populations of P. 

pachyphyllus vary in genetic diversity and germination 

requirements. This genetic variation may be important for 

restoration efforts, and efforts to create mixed-source seed lots aim 

to ensure that this variation is not inadvertently lost through the 

production process. For my Master’s thesis in the Program in Plant 

Biology and Conservation at Northwestern University and the 

Chicago Botanic Garden, I am working with the UDWR and USFS 

to investigate whether or not the seed production process alters the 

genetic diversity of the mixed-source seed lot of P. pachyphyllus. I 

am also assessing how differences in germination between wild 

populations may contribute to changes in genetic diversity, for 

example, whether or not a population with a low germination rate 

is genetically represented in seed harvested from the mixed-source 

seed lot. 

To produce mixed-source seed lots, seeds are collected from wild 

populations within the same provisional seed zones and level III 

ecoregions. Then seed increase rows are established, maintaining 

Penstemon pachyphyllus seed increase rows at a nursery 

facility in Fountain Green, Utah. Each row represents a 

different wild population.  
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each wild population separately but allowing each population to 

cross. Using seed produced in these increase rows, a mixed-source 

seed lot is then established at a commercial nursery. I am using 

genetic fingerprinting (specifically, microsatellite markers) to 

distinguish among 18 wild populations pooled into a single mixed-

source seed lot, and track them through the production process. I 

am still collecting these data, and expect to complete this portion 

of my analyses in early spring 2019. 

To better understand how seed germination requirements may 

impact how genetic diversity moves through this production 

process, germination trials have been conducted on two 

generations (wild-collected and nursery-propagated) of nearly half 

of the populations included in the mixed-source seed lot I am 

studying. Wild-collected and nursery-propagated seeds were 

germinated under varying lengths of cold stratification and using 

gibberellic acid, a hormone that stimulates germination. These 

trials showed that germination requirements varied by population, 

but some of these requirements didn’t remain the same between 

generations. For example, nursery-propagated seeds consistently 

germinated at higher proportions than wild-collected seeds under 

identical cold stratification conditions.   

Penstemon pachyphyllus being visited by a 

hawkmoth. Photo by Andrea Kramer. 
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Overall, my goal for this project is to bridge the gap between the 

research-based and applied management components of restoration 

ecology. Results will be applicable to native seed production for 

Penstemon species and other forb species that have similar seed 

germination requirements and are used in large-scale restorations, 

particularly in the Great Basin. By improving seed production 

practices, I hope to increase the rates of establishment for 

Penstemons in restorations. Additionally, my research will provide 

a foundation for further research on how seeds collected from 

mixed-source seed lots of P. pachyphyllus perform once sown at 

restoration sites. In the future, it will be valuable to measure the 

genetic diversity present in restored populations of P. 

pachyphyllus that were sourced from mixed-source seed lots. 

Measuring the genetic diversity in restored populations will help us 

fully understand the genetic progression of the species as it is 

cultivated for restoration.  

Germinating Penstemon pachyphyllus 

seeds in a petri dish. Photo by Melissa 

Landeen. 
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Penstemon Demonstration Gardens 

Have an Impact in Nevada 

Dr. Heidi Kratsch  

University of Nevada Cooperative Extension 

In 2013, we planted a Penstemon demonstration garden at the 

University of Nevada Washoe County Extension office in Reno 

(elevation 4,506 ft), using a grant from the American Penstemon 

Society. Our mission was to test a variety of Penstemon species 

and cultivars for their tolerance to our climate and to common 

garden conditions. Not only did we make our own observations 

regarding plant performance and tolerance to local climate 

conditions, we also surveyed visitors to our garden to obtain their 

opinions about native plants, Penstemons in general, and the 

Penstemon varieties we planted. 

 

Fig 1. Penstemon strictus 

The results of our demonstration garden trials showed P. strictus 

(Figure 1), P. x mexicali ‘Red Rocks’ (Figure 2), and P. pinifolius 

‘Tall Orange Mix’ to be clear winners for their tolerance to the 

dry, hot conditions of our west-facing garden and long bloom time 

(Kratsch, 2014). A close runner-up was P. barbatus ‘Elfin Pink’ 

(Figure 3), the blooms of which had a baby pink color early in the 

season that garden visitors loved. Unfortunately, the western-

exposure sun faded the pink later in the season, and the plants 

succumbed to the stress prematurely.  
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Fig 2. Penstemon x Mexicali ‘Red Rocks’ 

We had high expectations for P. eatonii, since earlier studies had 

demonstrated its tolerance to a wide range of conditions, from high 

elevation mountains to a Mohave Desert conditions (Kratsch, 

2011). However, its large stem-clasping leaves were chewed up by 

aphids and thrips, the pest pressure apparently too much for the 

local beneficial insect crew (Figure 4). Penstemon 

pseudospectabilis ‘Coconino County’, P. clutei and P. palmeri 

suffered similar fates due to their large leaves. Penstemon palmeri 

leaves also suffered from powdery mildew, and the plants 

ultimately succumbed to root rot from the short sun exposure and 

limited rooting space. Penstemon virens (Figure 5) bloomed 

beautifully early in the season, but it died out early due to the hot 

afternoon sun. 

During this time, we wrote articles about penstemons in our local 

newspaper, we conducted classes and workshops on caring for 

penstemons, and we wrote Extension publications (Kratsch, 2013) 

about the Penstemon species we determined would do well in 

urban settings in our climate, based on our observations. In short, 

we did what we do best in Extension – we reported the results of 

our work to the citizens of Nevada, in hopes of opening their 

minds to using more native plant species, including Penstemons, to 
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Fig 3. Penstemon barbatus ‘Elfin Pink. 

conserve water, attract pollinators, and enhance the beauty of area 

landscapes. 

In Extension, we always hope that the work we do will have an 

impact in our community, as this lies at the heart of our mission. 

Although it’s now 2019, six years since we first planted our 

Penstemon garden, we are beginning to see tangible impacts of our 

efforts in our community. In our native plant workshops, we 

instruct participants to buy local when possible and to ask their 

local nursery to carry Penstemons and other native plants for retail 

sale. We recently did a survey of local retail nursery websites to 

find out what they were selling now that they didn’t in the past. We 

were pleased to discover that our largest local retail nursery was 

now carrying nearly all of the Penstemon species we recommended 

based on observations of our Penstemon demonstration garden, 

and they had expanded to additional cultivars of those species 

(Table 1). Some of our smaller nurseries are also selling a few of 

these, and have added a significant native plant selection to their 

available plant list.  

Early on, we made the assumption that demonstrating and 

marketing Penstemon species and their cultivars would be an 
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Fig 4. Penstemon clutei was attractive to chewing and sucking 

insects such as aphids and thrips. 

entryway to draw homeowners, local nurseries and landscapers 

into the native plant market. This has proved to be the case. In a 

2019 survey of our local green industry, we asked what kinds of 

information they would like to learn more about during our 

monthly continuing education series. An unprecedented 66 percent 

(the largest response of all listed topics) wanted more information 

on native plant landscaping. This contrasts with our original needs 

assessment of the green industry completed in 2010, in which 

native plant landscaping barely made the list of requested topics. 

In that spirit, we would like to further recommend some 

Penstemon species based on our general observations during the 

lifespan of our demonstration garden. Our survey of garden visitors 

indicated that ease of care and flower color were their top criteria 

when selecting garden perennials; local availability, number and 
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Fig 5. Penstemon virens succumbed to afternoon sun during the 

hotter days of July and August. 

size of flowers, and length of bloom were also important 

considerations. We observed that the larger-leaved Penstemon 

varieties in our garden were more susceptible to aphids and thrips 

under our hot, dry conditions, whereas the narrow-leaved varieties 

appeared to be less desirable to these insects, making them easier 

to manage. Table 2 is a short list of other commercially available 

Penstemon varieties we might recommend for our region, 

depending on results of common garden trials in Nevada. 
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Table 1. Partial list of Penstemon species sold locally in western 

Nevada. 

Species/ cultivar Notes 

P.  pinifolius Included in our demonstration garden  

P. x mexicali ‘Red 

Rocks’ 
Included in our demonstration garden  

P. x mexicali ‘Pike’s 

Peak Purple’ 

Grape-colored flowers that bloom all 

season. Pollinator-friendly. 

P. barbatus ‘Elfin 

Pink’ 
Included in our demonstration garden  

P. barbatus ‘Prairie 

Dusk’ 
Developed in Nebraska. Hardy to zone 3. 

P. barbatus ‘Riding 

Hood Red’ 

Spectacular red-colored blooms that last 

all season. 

P. ‘Novapenblu’ 

Hybrid between Penstemon barbatus 

‘Navigator’ and Penstemon barbatus 

‘Rondo’ 

P. digitalis ‘Husker 

Red’ 

Included in a high-elevation Nevada 

Extension demonstration garden   

P. ‘Dark Towers’ 

Hybrid between Penstemon digitalis 

‘Husker Red’ and Penstemon ‘Prairie 

Splendor’ 

P. digitalis ‘Prairie 

Twilight’ 
White-tipped purple flowers. 

Currently, we are testing a variety of Penstemons and other plants 

native to our region in gardens across Nevada, including the 

eastern and southern region, for their tolerance to the 

corresponding conditions and for their attractiveness to a variety of 

native pollinators. At the conclusion of those trials, we will be able 

to publish fact sheets and conduct workshops with information that 

will further support native plant landscaping by nurseries, 

landscapers and homeowners in Nevada.  

For more information about penstemons in Nevada , please refer to 

these Extension fact sheets: 

http://www.unce.unr.edu/publications/files/ho/2013/fs1335.pdf  

http://www.unce.unr.edu/publications/files/nr/2006/eb0601.pdf 

http://www.unce.unr.edu/publications/files/ho/2013/fs1335.pdf
http://www.unce.unr.edu/publications/files/nr/2006/eb0601.pdf
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Table 2. Penstemon species/cultivars recommended for trial in 

urban gardens in western Nevada. 

Penstemon 

species/cultivar 

Notes 

Penstemon heterophyllus 

‘Electric Blue’ 

Shrubby variety with large, 

bright blue two-toned flowers 

and linear- to elliptical-shaped 

leaves. 

Penstemon heterophyllus 

‘Margarita BOP’ 

Long-lived and long-blooming; 

blue/purple two-tone flowers; 

adaptable to clayey soil. 

Penstemon newberryi 

var. newberryi 

‘Mountain Pride’ 

Native to high elevations and 

rocky soil; magenta pink 

flowers. 

Penstemon x ‘Pretty 

Petticoat’ 

Bright blue flowers with white 

throats; drought-tolerant and 

easy to care for. 

Penstemon x ‘Coral 

Baby’ 

Upright spikes of coral-pink 

flowers; narrow lance-shaped 

leaves. 

REFERENCES 
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Johnson, W., Post, R., Skelly J., Smith, E. (2006). Home 

Landscaping Guide for Lake Tahoe and Vicinity. University of 

Nevada Cooperative Extension EB-06-01. 

Kratsch, H. (2011). Some Good Native Plants for Great Basin 

Landscapes. University of Nevada Cooperative Extension SP-11-

13. 

Kratsch, H. (2013). Penstemons Are for Great Basin Gardens. 

University of Nevada Cooperative Extension FS-13-35. 

Kratsch, H. (2014). Nevada Extension Demonstration Garden 

Informs Public About Adaptable Native Plant Varieties for 

Landscapes in the Rain Shadow of the Sierra Nevada Mountains. 

Report of the Native Plants Cooperative 6:13-20.  
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Monarch Waystation Enhanced by 

American Penstemon Society Grant 

Wendy Walker 

Transition Habitat Conservancy 

Pinon Hills, California 

Transition Habitat Conservancy (THC) is a 501 (c) 3, non-profit, 

Land Trust Alliance, accredited land trust located in Pinon Hills, 

California. We recently received a small grant from APS to plant a 

variety of penstemon at our recently installed Monarch 

Waystation. Let me give you some background. THC has three 

major project areas spanning across the desert in both Los 

 

Roberta Dewey Discovery Center at the Puma Canyon 

Ecological Reserve. 

Angeles County and San Bernardino County. Our 2000- acre 

Portal Ridge Wildlife Preserve is located in Lancaster, CA, just 

south and west of the Antelope Valley California Poppy Preserve. 

The windswept hills are dotted with California buckeye, gray pine, 

poppies, deer, and mountain lions all of which thrive without the 

enormous wind turbines that currently cover the valley floor to the 

north, thanks to our hard won battle. Further east and north, in San 

Bernardino county, THC owns over 4000 acres of land in the BLM 
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Fremont Kramer region. This land is preserved and protected as 

habitat for the imperiled desert tortoise and Mohave ground 

squirrel. 

Our last project area, which was actually our first, is located in 

Pinon Hills, California. The Puma Canyon Ecological Reserve is 

357 fenced acres that support hiking, horseback riding, and is a 

popular destination for botanists and locals who want to enjoy 

open space without motorized vehicles. Home to the rare pygmy 

poppy, it also boasts pinyon pine, juniper and Joshua trees. The 

Reserve is a classic transition habitat where the Mojave desert 

floor rises up to meet the San Gabriel mountains. Within the 

Reserve is our rather quaint 750-square foot Roberta Dewey 

Discovery Center, boasting an open meeting area, full restroom 

and kitchen, perfect for small conferences and events. The 

windows, open on three sides, overlook the Mojave River and 

Victor Valley basin, a breathtaking sight from 4500 feet above the 

desert floor. Two years ago, Gina Charpentier, a THC board 

member, envisioned a Monarch Waystation on the grounds of the 

Discovery Center. She drew up plans with her landscaper husband, 

Greg, and together with volunteers, board members and staff, the 

plan began to take shape. Woolly milkweed, Asclepias vestita, 

which grows within the preserve, was planted along with other 

varieties of milkweed that occur in the nearby foothills and 

mountains. Milkweed is the only plant that Monarch butterflies 

will lay their eggs on. Monkeyflower, white sage, false indigo, 

elderberry, desert dandelion, autumn sage, and other lovely, 

assorted nectar plants began to appear. Shredded mulch and smart 

irrigation were added to help conserve water. Benches were 

installed and guests began to arrive. It wasn’t long after, that I 

found myself looking for grants and happened upon the CalFlora 

website. I was thrilled to find a small mention about the American 

Penstemon Society and their offering to assist with funding for 

penstemon related projects. Elated at this news, I applied for $250 

to help us buy a variety of penstemon for the Monarch Waystation. 

The penstemon would supplement the nectar plants for the adult 

butterflies, bees, wasps and hummingbirds. My experience 

working with penstemon at my previous job and growing them 



58    Bulletin of the American Penstemon Society Vol. 78 (2019) 

 
Educational sign at the monarch waystation 
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Educational event at the monarch waystation. 

 
Monarch butterflies feeding penstemon flower nectar. 
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on my own revealed that they are easy to grow, reseeded 

themselves with vigor and had diverse colors, flowers and leaf 

shapes. AND it was the only plant that was not yet fully utilized in 

the Monarch Waystation. We needed more penstemons!   

Last year, Gina received a permit to tag and release Monarch 

butterflies in our own Reserve. Whenever we released butterflies, 

they would cling to the lone penstemon she had planted, and hang 

out until they had their fill before bouncing away over the hills and 

off into the sky. I was thrilled to receive the grant funding and 

began my penstemon search. Sometimes just after Gina releases a 

Monarch butterfly in the reserve, I’ll receive a call at the office 

from one of our neighbors who are growing milkweed as a part of 

this project and they will say, “Did you guys just release a 

Monarch? I have a tagged one here on my milkweed.” 

 
Newly planted and caged penstemon plants at the monarch 

waystation. 

Now we have a lovely variety of penstemon to fill in the gaps and 

introduce novice native plant gardeners and enthusiasts to the 

versatility of these remarkable plants. I was successful in finding 

Penstemon palmeri, P. parryi, P. grinellii, P. centranthifolious, 

and P. heterophyllus through Theodore Payne, Rancho Santa Ana 

Botanic Garden’s fall plant sale and Oak Hills Nursery. Other 

board members, staff, neighbors and friends have been inspired to 

start their own little pollinator gardens. By adding more nectar 
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plants, we will be helping more than just the monarch butterflies. 

The penstemon will soon be playing a large role not only in the 

feeding of pollinators, but in the education of the importance of 

native plants for native pollinators. We are currently working on 

plant ID signs and plan to have an informational brochure 

available.  We have hosted tours for Girl Scout troops, church 

groups, and offer a variety of community events. 

My second project is a similar native pollinator garden at our local 

Pinon Hills Post Office. Community members have provided bags 

of mulch, donations for plants, large boulders, help with watering, 

and more. I enjoy talking to people and teaching them about our 

native plants as they come in and out of the post office and they are 

amazed that we have such lovely flowers in our local area. The 

penstemons are quickly gathering fame in our local community. 
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The Native Penstemons of Arkansas 
Gerald Klingaman 

University of Arkansas (Retired) 

Fayetteville, Arkansas 

If we were to do a species count, the states west of the Great Plains 

support many more penstemons than the eastern states. A crude 

search of the USDA Plants Database lists 28 species in the states 

east of our great native grassland region, or about ten percent of all 

species described. Of these 28, Arkansas is home to 10 species. Of 

these, P. cobaea and P. murrayanus, are grassland species that 

have moved east into the western edge of the eastern deciduous 

forest. The others are more at home in the eastern woodlands and 

many range widely through the eastern states. Andi Wolfe suggests 

that penstemon migration into Eastern North America is a 

relatively recent event, occurring during the Pleistocene, the last 

great ice age which lasted from 2.5 million to 12,000 years ago. 

Using the date stamp on my digital images, I find most Arkansas 

penstemons blooming here in north Arkansas from mid-May into 

the first week of June, but P. arkansanus is in full bloom during 

the last week of April into early May. In south Arkansas these 

bloom dates would likely be advanced a couple weeks. P. 

murrayanus blooms later in the season and over a longer period of 

time than most species, so July sightings would not be unexpected. 

Unfortunately, our native species are widely dispersed across the 

state and, only in a garden setting, would you find them blooming 

in close proximity. 

Arkansas is an interesting state geologically. About 40 of our 75 

counties in the northerly and western parts of the state are upland 

(800 to 2800 ft. elevation) sites formed mostly from Pennsylvanian 

and Mississippian age rocks. The Arkansas River bisects the 

uplands from west to southeast, and divides the Ozark uplift region 

to the north from the Ouachita Mountains to the south. Tallgrass 

prairie insinuates itself into the state in a few of our northwestern 

counties. The eastern counties are in the Mississippi River 

floodplain and are now predominately cotton, rice and soybean 
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fields. The southern counties are part of the gulf coastal plain and 

predominately covered in loblolly pine forests.  

Climatically, we have hot, humid summers with about 45 inches of 

rainfall in the west and about 55 inches in the east. Rainfall is 

moderately well dispersed but July and August tend to be our most 

stressful months from a growing standpoint, even though some of 

the winter months receive less rainfall. Snowfall is usually 

insignificant and seldom lasts long. Climatically we are in growing 

zones 7 through 9, with temperatures below 0⁰F rare. Winter wet, 

muggy and hot summer nights, and heavy soils make growing 

western penstemons a challenge.  

Most of the penstemons in Arkansas are in subsection Penstemon, 

and as such share the upright, many-flowered truss familiar in P. 

digitalis. Most of these species are white flowered and bee 

pollinated, but color can range towards purple or pink. They 

mostly are found in open woods and in sunnier locations along 

roadways.  

Penstemon digitalis, foxglove penstemon, is the most common and 

widely distributed species found in Arkansas because of its 

aggressive ways and tendencies to move into disturbed sites. It is 

found in the eastern half of the country (except Florida) and 

adjacent areas in Canada. Before the intervention of man, its 

distribution was centered on the Mississippi Valley with secondary 

distribution up the Ohio River watershed. Interestingly, it did not 

move west up the Missouri River, probably because of a 

requirement for 30 inches of rainfall or more per annum. Mostly 

plants grow two to three feet tall with good displays of showy 

white flowers during its blooming period from mid-May through 

the end of June. Arkansas roadways typically get a late May or 

June mowing, so it is not unusual to see it make a second flush of 

blooms in July. Plants are long lived perennials and are found in 

heavy, often winter-wet soils along roadways and open areas.  It 

does not have an affinity for alkaline sites, though it will grow in 

higher pH soils. Its evergreen leaves take on a maroon winter 

coloration. It has been much used in breeding efforts and cultivar 

development and tends to be long lived in gardens.  
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Penstemon digitalis superficially resembles P. laevigatus, eastern 

smooth beardtongue, the species first described by Linnaeus as 

Chelone penstemon in Species Plantarum in 1753. John Fothergill, 

the English botanist/physician, grew plants of this species in 1776 

in his garden and may have been the source of specimens for when 

the genus Penstemon was established in 1789. The USDA map 

shows this species in Arkansas, but Ed Smith in his 1978 Atlas 

does not include it.  

 
Penstemon digitalis is the most common penstemon seen in all 

parts of Arkansas. 

Penstemon arkansanus, Arkansas penstemon, was named by 

Francis Pennell in 1922 and has the same growth habit as P. 

digitalis¸ except this species is more diminutive in all respects. It 

generally grows 14 to 20 inches tall when in bloom with broadly 

flattened, inch long white to pale violet flowers marked with fine 

purple lines. Basal leaves are to four inches long with stem leaves 

opposite, pointed at the tip, sparsely toothed with leaf bases 

appearing to clasp the usually purple-tinged, pubescent stems. The 

plants I have seen bloom from late April through most of May, 

which is earlier than what others report. The plant is adapted to the 

dry shale and sandstone based soils of the Arkansas uplands where 

it is found growing in open woods and along roadways. It has a 
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fairly restricted range, occurring on the Ozark dome in Missouri, 

Arkansas and northeastern Oklahoma and in the Ouachita 

Mountains of Arkansas, Oklahoma and extreme northeastern 

Texas. It does not occur in Arkansas lowland sites. It is reportedly 

easily grown, but I’ve not done so.  

 
The Arkansas penstemon (P. arkansanus) tends to produce its 

first blooms a couple weeks earlier than most other species. 

Penstemon pallidus, pale beardtongue, is another of the white 

flowered species which was first described by Small in 1903. It 

averages around two feet tall with ¾ inch long pale white flowers 

appearing in May and June but deadheading the spent trusses will 

encourage later reblooming.  All parts of the plant are covered with 
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dense pubescence, a feature which can lead to misidentification 

because pubescence is not an uncommon feature of the penstemons 

in this subsection. It is found in open woodlands with loamy, to 

rocky to sandy soils and seems to require more winter-dry sites 

than P. digitalis. This species has a remarkably similar distribution 

pattern to that of P. digitalis, which includes most of the eastern 

states. Smith shows it in Arkansas on only the Salem Plateau 

region of the Ozark dome (the oldest part of the Ozark uplift 

characterized by limestone and dolomitic based soils) north of the 

White River, an area including 14 counties in the north-central part 

of the state.  Pennell states that the plant must have originally had a 

distribution range along the upper half of the Mississippi drainage 

and up the Ohio River. He reports that it moved east and north up 

these watersheds with the European settlement of the region, with 

both species reaching the Philadelphia area by 1878. He says that 

while P. digitalis is commonly found in the eastern states to the 

point of becoming weedy, P. pallidus is not. This difference 

probably reflects the former species’ ability to tolerate winter-wet 

conditions.  

Penstemon laxiflorus, nodding beardtongue, is similar in 

appearance to P. arkansanus, except it has narrow, almost willow-

shaped leaves clasping purple stems. It is fairly common in its 

range and found in the Gulf Coastal Plains from the piney woods 

of East Texas, north in the eastern half of Oklahoma to the 

Cimarron River, across southern Arkansas to Georgia and Florida. 

It is white to pink flowered, often with light purple venation. 

Blossoms appear from late April through May and are of medium 

size and held on two-foot-tall, somewhat open trusses.  Typically, 

it is found on light, sandy sites. Pennell, clearing up previous 

identification problems, renamed this species in his 1935 rework of 

the Scrophulariaceae. 

Penstemon tenuis, Gulf Coast penstemon, is in the subsection 

penstemon, but instead of white flowers we are now trending 

towards lavender, pink and occasionally white flowers. While it is 

perennial in deep-south sites, for me I have found it to be short 

lived and behaving more as a biennial than perennial. It grows to 

two feet tall, with much branching in the inflorescence and an 
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abundance of lavender-pink flowers. Its native range is on wet-

trending alluvial soils from the Mississippi delta in the east to the 

Brazos River in the west. It migrates up the river systems of this 

region including the Red, Ouachita, Arkansas and White but is 

nowhere abundant further north. I have never seen the plant in the 

wild and the artist/backwoods naturalist Kent Bonnar who 

illustrated Smith’s work after the fact, does not show it. Smith 

questions whether the specimens found in Arkansas and assigned 

to the genus P. tenuis might in fact be P. alluviorum (lowland 

beardtongue) but that seems unlikely to me because that poorly 

 
Penstemon tenuis is a lower Gulf Coast species that has 

migrated into Arkansas along some of our southern rivers. 
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defined species – also reported in Arkansas – is probably some sort 

of white flowered intergrade between P. digitalis and P. 

laevigatus. P. tenuis is sparingly in the seed trade and makes a 

good, easy to grow garden plant.  

 
Penstemon tubaeflorus is one of the showy white flowered 

penstemons found in Arkansas. 

Penstemon tubaeflorus (tubiflorus by some), white wand 

beardtongue, is another tall growing, white flowered penstemon 

but it is the only member of subsection Tubaeflori of section 

Penstemon. At first glance it resembles P. digitalis but, in this 

species, the two to three-foot-tall flowering stem is unbranched 

with distinct whorls - almost like the verticillaster whorl found in 

members of the mint family - of ¾ to 1-inch long blooms 

extending up the scape. The flowers are pure white and lacking 

tinted guidelines and appear from mid-May through June. 

According to Pennell, the corolla throat is narrowed to 

accommodate pollination by moths, but it seems long tongued bees 

and smaller bees are more commonly seen by modern observers. 

The seed pods form an especially attractive beet color about a 

month after pollination. This species was collected and named by 
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Thomas Nuttall (1786 – 1859), the English botanist, when he made 

his 1818 trip up the Arkansas River to present day Fort Smith 

where he collected it from “wettish prairies”. In Pennell’s report, 

he shows this species as centered on the Ozark dome, but 

spreading southward into the Ouachita Mountains of Oklahoma 

and Arkansas and westward into the adjacent moist prairies of 

Kansas and Oklahoma. Today its range is much extended up the 

Mississippi and Ohio river watersheds. The white wand 

beardtongue is an attractive garden plant and is commonly offered 

in the native plant seed trade. Though perennial, one report 

indicates it is short lived with a survival rate of 50% after three 

years. 

 
Penstemon cobaea var. purpureus occurs on the limestone 

outcrops of northern Arkansas and in a few southwestern 

counties. 

Penstemon cobaea var. purpureus, foxglove penstemon, is 

another Nuttall plant that he found on his trip into Arkansas 

territory, but this time on the chalky soils of the Red River in 

southern Arkansas. In this variety the flowers are typically in pairs 

with the corolla bluish purple with prominent guidelines and the 

size of the end digit of your thumb. Flower color is variable and 

ranges from pink to purple, or in var. typicus, white. Flowering 

stems are stiffly erect, usually under 18 inches tall with blooming 
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from early May in south Arkansas through June in the north. It is 

classified in section Cristati. Cobaea is predominately a prairie 

species found in the tallgrass prairie section of the Great Plains 

from southeastern Nebraska to central Texas in areas that get 

around 30 to 35 inches of rainfall a year, but in these areas it is 

usually found on sites with poor, rocky alkaline soils. Arkansas is 

an eastern outlier for this predominately prairie species. I have 

found it in two distinct locations in the state. In North Arkansas it 

is found on limestone outcrops and cliffs of the White River in 

north-central counties; in the south I have seen it growing in the 

gulf coastal plain where it follows reef- like ridges left behind by 

deposits of ancient mollusk shells. Penstemon cobaea is one of the 

most spectacular species and has been long grown in gardens and 

used to create hybrids. Some report it to be long lived but under 

my splash-dash care, it tends to be short lived. 

 
Penstemon murrayanus is only present in a few of our 

southeastern counties but it has adapted well to garden 

culture. 

Penstemon murrayanus, scarlet beardtongue, is one of the red 

flowered hummingbird pollinated penstemons that just makes it 

into the southwestern corner of Arkansas where it grows on sandy 

soils in the piney woodlands. Plants grow four to six feet tall and 



71 

bear tubular, almost two-inch-long, bright red flowers with flaring 

petals.  The greenish anthers are prominently exerted from the 

floral tube. The fleshy, glaucous, gray-green foliage is mostly 

entire and, near the base of the plant clasps the stem, but when the 

blooms begin appearing higher up, the leaf pairs fuse and become 

connate and form a boat-like basin from which the flowers emerge. 

Flowers appear up the stem as the plant elongates, so blooming is 

usually over an extended period of six to eight weeks. The nectar 

of hummingbird attracting plants is generally more copious and 

dilute than that of predominantly insect pollinated species. I 

wonder if the boat-like leaf arrangement serves as a watering 

trough for some pollinator. Penstemon murryanus is classified as 

subgenus Penstemon; section Peltanthera; subsection Havardiani.  

Penstemon murrayanus was collected by one of my favorite plant 

explorers, Thomas Drummond (1793 – 1835), the Scottish botanist 

who gave his life to the cause of collecting plants. He was the first 

to collect seed of P. cobaea and send them back to the Glasgow 

Botanic Garden in 1833. His explorations overlapped “the Great 

Overflow”, one of the worst flooding events recorded in east 

Texas. He headquartered in Sal Felipe de Austin near the east 

Texas Brazos River where he found P. murrayanus and managed 

to collect seed in 1834 and send it home. His three years in Texas 

saw him suffer three major illnesses, including cholera, so he 

decided to head home, only to die in route in Cuba. This species 

was named by William Hooker while he was still at the University 

of Glasgow to honor Stewart Murray, the first curator of the 

Glasgow Botanic Garden and the man who grew many of 

Drummond’s plant introductions.  Penstemon murrayanus is an 

easily grown penstemon that tends to be relatively long lived. At 

the Botanical Garden of the Ozarks we had a planting persist for 

five years in pretty heavy soil.  

Maryann King, the owner and operator of Arkansas’ only mail-

order native plant nursery, Pine Ridge Gardens in London, AR 

grows most of the native Arkansas penstemons. The website 

address is pineridgegardens.com or email her at 

office@pineridgegardens.com.  

mailto:office@pineridgegardens.com
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Reevaluating the Taxonomic 

Divisions of Wasatch Penstemon 

Varieties – Interim Report 

Jason Stettler 

Mikel Stevens 

Dept. of Plant and Wildlife Sciences 

Brigham Young University 

Provo, Utah 

Background 

Wasatch penstemon is distributed throughout the northern Wasatch 

Mountains in Utah, Idaho, and Wyoming. There are three 

recognized varieties of Wasatch penstemon, including Raft River 

penstemon (P. cyananthus var. subglaber (A. Gray) N.H. 

Holmgren), Judy’s penstemon (P. cyananthus var. judyae N.D. 

Atwood), and Wasatch penstemon (Penstemon cyananthus var. 

cyananthus), with two former varieties which are currently 

recognized as species (i.e., compact penstemon (P. compactus (D 

Keck) Crosswhite) [1] and longflower penstemon (P. longiflorus 

S.L. Clark) [2]). Although Raft River penstemon was elevated to 

the level of species under the name P. holmgrenii (S.L. Clark) at 

one point [3], it is not currently recognized as a unique species. 

Raft River penstemon has two main ecotypes, one which inhabits 

the xeric landscapes in Box Elder County, Utah’s West Desert 

basins and dry mountains, and one that inhabits the slightly wetter 

mountains further east and north to the Wasatch Mountains. An 

observed transitional gradient from xeric sites, to mesic site of Raft 

River to intermediate forms with Wasatch penstemon in north-

central Utah and southeastern Idaho has been reported [4, 5].  

Our interest in the varieties of Wasatch penstemon arose while 

doing field work studying blue penstemon (P. cyaneus) and its 

close relatives. In the spring of 2016, we found many populations 

of Wasatch penstemon and of Raft River penstemon in Northern 

Utah and southern Idaho that were extremely interesting. The 
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populations identified as Raft River penstemon based on floral, 

anther, and pubescence characteristics in xeric sites of western Box 

Elder County, Utah were very uniform in height, leaf size and 

shape, and pubescence. However, the populations identified as 

Raft River penstemon in the putative transition zones using the 

same characteristics described by Holmgren [6] in eastern Box 

Elder County, Utah and adjacent regions of southern Idaho were 

unusual.  

Field Observations 

These unusual populations had very little resemblance to the other 

uniform populations from western Box Elder County. They had 

large leaves that were much broader, their stems were up to and 

exceeding twice as long, and they had very sparse pubescence on 

their leaves. Some of these populations had stems that were 3 to 4 

feet in length. 

A comparison of select herbarium vouchers taken of Wasatch 

penstemon, xeric site Raft River penstemon, and mesic site Raft 

River penstemon show the drastic differences in phenotypes 

(Figure 1). Our primary question is why are the Raft River 

penstemon from mesic sites so drastically different from both xeric 

ecotypes and Wasatch penstemon? We are answering this question 

by looking for evidence of possible heterosis from hybrid swarms 

created from genetically distinct lineages, or a possible 

polyploidization event that could cause such an increase in size. 

Proposed Research 

First, to test if the intermediate populations are of hybrid origin, I 

will use the genetic material of Wasatch penstemon (33 

populations), Raft River penstemon (7 populations), compact 

penstemon (1 population), and longflower penstemon (6 

populations) previously harvested in 2015-2016, to perform 

phylogenetic and population genetic analyses to verify the 

phylogenetic relationships of current and former Wasatch 

penstemon varieties. Population analyses will aid us in identify any 

hybrid populations using shared allelic frequencies and how allelic 

frequencies vary by species and population.  
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Second, to test polyploidy of intermediate populations I will use 

cytogenetic methods including meiotic chromosome counts, 

mitotic chromosome counts, and flow cytometry to identify the 

number of chromosomes and quantify the genome size of 

hybrid/polyploidy populations of Wasatch penstemon, and Raft 

River penstemon. I propose to harvest herbarium vouchers, 

inflorescences, stem cuttings, and fresh tissue from a minimum of 

five populations each of the purported hybrid/polyploid 

penstemon, Wasatch penstemon, and Raft River penstemon. 

Progress 

A total of 42 populations consisting of all Wasatch penstemon 

varieties, former varieties, and 5 additional  related penstemon 

species/varieties were sampled to include seedlings, rooted cuttings 

from wildland populations, flower buds, and seed (Table 1). 

Rooted cuttings and seedlings have well established root systems 

that are nearly ready for root tip excision for mitotic chromosome 

counts. Flower buds are currently being stored in a fixing solution 

for preservation. Seeds will be germinated as needed for additional 

root tip excision. We are in the process of sequencing DNA 

samples to be used for molecular analyses and population structure 

analyses. We expect to have preliminary results from DNA 

sequencing in the next few months. My current attempts at meiotic 

chromosome counts have been unproductive, but I will continue to 

improve my microscopy techniques. 
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Table 1. Sampled populations of P. cyananthus var. 

cyananthus, P. cyananthus var. judyae, P. cyananthus var. 

subglaber, and related species.  
Taxon County State Elevation 

P. compactus Cache Utah 8381 

P. cyananthus var. cyananthus Franklin Idaho 5495 

P. cyananthus var. cyananthus Cache Utah 8300 

P. cyananthus var. cyananthus Utah Utah 8362 

P. cyananthus var. cyananthus Utah Utah 8362 

P. cyananthus var. cyananthus Weber Utah 5800 

P. cyananthus var. cyananthus Weber Utah 4686 

P. cyananthus var. judyae Utah Utah 8600 

P. cyananthus var. subglaber Bannock Idaho 5677 

P. cyananthus var. subglaber Caribou Idaho 5389 

P. cyananthus var. subglaber Cassia Idaho 5227 

P. cyananthus var. subglaber Cassia Idaho 6750 

P. cyananthus var. subglaber Fremont Idaho 5981 

P. cyananthus var. subglaber Madison Idaho 6004 

P. cyananthus var. subglaber Madison Idaho 5810 

P. cyananthus var. subglaber Oneida Idaho 7160 

P. cyananthus var. subglaber Oneida Idaho 6050 

P. cyananthus var. subglaber Oneida Idaho 5237 

P. cyananthus var. subglaber Oneida Idaho 5052 

P. cyananthus var. subglaber Power Idaho 5237 

P. cyananthus var. subglaber Teton Idaho 6491 

P. cyananthus var. subglaber Twin Falls Idaho 5718 

P. cyananthus var. subglaber Box Elder Utah 6060 

P. cyananthus var. subglaber Box Elder Utah 5320 

P. cyananthus var. subglaber Box Elder Utah 5640 

P. cyananthus var. subglaber Box Elder Utah 5290 

P. cyananthus var. subglaber Box Elder Utah 5040 

P. cyananthus var. subglaber Box Elder Utah 4900 

P. cyananthus var. subglaber Box Elder Utah 5164 

P. cyananthus var. subglaber Box Elder Utah 7040 

P. cyananthus var. subglaber Box Elder Utah 5255 

P. cyananthus var. subglaber Box Elder Utah 5200 

P. cyananthus var. subglaber Box Elder Utah 6650 

P. cyananthus var. subglaber Teton Wyoming 6870 

P. humilis Box Elder Utah 6920 

P. humilis Box Elder Utah 6650 

P. longiflorus Beaver Utah 8451 

P. longiflorus Beaver Utah 8133 

P. moriahensis White Pine Nevada 7020 

P. perpulcher Twin Falls Idaho 6842 

P. speciosus Owyhee Idaho 5505 

P. subglaber Teton Wyoming 6750 
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APS Featured Photographer 

Ginny Maffitt 

Our 2019 APS Featured Photographer is a retired elementary 

teacher from the Beaverton School District of Oregon. In 

retirement, she is an active volunteer in numerous organizations, 

including: 

Washington County Master Gardeners.  

Berry Botanic Garden: 11-year volunteer pre-closure. 

Portland Chapter, Native Plant Society of Oregon. 

Board of Directors: Portland State University Herbarium (Retired). 

Board of Directors: North American Rock Garden Society. 

Tryon Creek State Park: volunteer interpreter (Retired). 

Grand Ronde Reservation: consultant on teaching and 

interpretation of traditional ethnobotanical knowledge. 

American Penstemon Society: editor of APS newsletter 

Penstemaniac. 

Tualatin Valley and Wapato Lake National Wildlife Refuges: 

botanical volunteer, manager of the storm water bioswale of native 

plants at the interpretive center.  

Contributed photos to Wildflowers of the Rocky Mountain Region, 

Denver Botanic Garden, 2018. 

Biography provided by John Christy 
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Penstemon scariosus var. albifluvis - photographed south of 

Vernal, Utah during the 2017 APS meeting. 
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Penstemon attenuatus - photographed during 2008 in the Blue 

Mountains of northeast Oregon. 

 
Penstemon barrettiae - photographed during 2003 in the author’s 

garden, Portland, OR. 
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Penstemon cardwellii - photographed 2004 below the crater of 

Mount St. Helens in southern Washington State. 

 
A rare form of Penstemon davidsonii known as ‘micromini’, 

photographed during 2016 in Washington State. 
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Penstemon confertus – photographed during 2012 in the Blue 

Mountains of northeastern Oregon. 
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Odd striping on flowers of Penstemon deustus var. suffrutescens 

– photographed during 2014 in the Siskiyou Mountains of Oregon. 

 
Penstemon fruticosus var. scouleri ‘Forma Alba’ – photographed 

in the author’s garden, Portland, Oregon, during 2006. 
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Penstemon anguineus – photographed during 2009 along the 

Ashland Ski Road in the Siskiyou Mountains of Oregon. 

 
Penstemon parvulus – photographed during 2011 in the Siskiyou 

Mountains of Oregon. 
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Penstemon eriantherus – photographed during the 2016 APS 

meeting near Butte, Montana. 
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¦ Members, please cut out and share this form with interested 

¦ friends and neighbors 

¦ 

¦ American Penstemon Society 
¦ 
¦ Dedicated to the preservation, enjoyment, culture, and 

¦ knowledge of the beautiful plants the make up the 280 species 

¦ in the genus penstemon. The Society serves as a medium of 

¦ information exchange for penstemon lovers worldwide. 

¦ 

¦ WHAT DOES APS DO? 

¦ 

¦ Publications- We publish bi-monthly newsletters and an 

¦ annual Bulletin filled with articles about recent field trips, 

¦ penstemon taxonomy and research, information on cultivating 

¦ penstemons, new book reviews, or other interesting material for 

¦ “penstemaniacs.” 

¦ 

¦ Seed exchange- Annually, members donate wild or garden 

¦ collected seeds to trade with other members. Members can 

¦ purchase this seed, of numerous common or rare species, for a 

¦ nominal fee. 

¦ 

¦ Website- www.APSdev.org is our new web-site. In addition to serving 

¦ as a communication tool for members, it includes pictures, 

¦ descriptions, and identification keys for penstemon species 

¦ species maps and locator tools, information about propagation 

¦ techniques, and many other features for the serious gardener 

¦ and plant explorer. 

¦ 

¦ Annual Meetings- Every year the Society holds an annual 

¦ meeting in a new and interesting place. In addition to interesting 

¦ presentations, the meetings are structured around field trips and 

¦ botanizing excursions, guaranteed to satisfy the plant lover in 

¦ both the amateur or professional. Generally, meetings are held 

¦ somewhere in the Intermountain West of the US where 

¦ penstemons find their native ranges. 

¦ 

¦ 

¦ 

¦ 

¦.  C
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t 
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Membership Application 

(Also use for renewal) 

The American Penstemon Society is hundreds of 

penstemon aficionados world-wide, many of whom 

enjoy meeting other APS members and traveling to 

interesting venues each year for our annual 

meetings/field trips. 

Dues include our APS Newsletter (with a link sent 

to our members electronically when each edition is 

published, and archived copies are posted on our 

website), the annual APS Bulletin, and the opportunity to obtain penstemon seed 

through the APS seed exchange.  In addition (new in 2018), members have the 

opportunity to join our Penstemon Google Group to discuss all things 

penstemon by email.  The membership year is January through December, and 

renewal dues are payable by the first of January in each subsequent year.  The 

American Penstemon Society is a 501(c)(3) charitable organization, and all 

donations and memberships are tax-deductible to the extent allowed by the law.  

Unless otherwise specified, no goods or services are received for a donation.  

The receipt of a Newsletter or Bulletin is not considered as “goods”. 

There are two methods to pay the dues, by PayPal on our website at 

http://penstemons.org or by check payable to American Penstemon Society and 

mailed to: 

 Beth Corbin, Membership Secretary 

 PO Box 52 

 Marsing, ID 83639 

Members may pay two years in advance and receive the third year free.  Please 

do not send cash. 

For new or renewing memberships, please print this page and send to Beth 

Corbin at the address above. Memberships rates are for a family/household.  

Please contact Beth at aps.membership@yahoo.com with any questions about 

your membership, or to update your contact information currently on file.  

Thanks for your enthusiastic support of the Society! 

 

Membership Level:  New____  Renewal____ 

Gift Membership:___ from _______________ 

 

 US & Canada, one year……………………...$25 

 US & Canada, three years…………………...$50 

 International, one year……………………….$40 

 International, three years……………………..$80 

 Student………………………….……………..$5 

 Life Membership……………….…………...$250 

http://penstemons.org/
mailto:aps.membership@yahoo.com
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 OPTIONAL:  Donation to Special Projects Program $_________ 

 

Name:  

Address:  

  

Phone:  

E-Mail:  

We do not sell, share or distribute member data in any manner. 

"The American Penstemon Society is a 501(c)(3) charitable organization. All donations 

and memberships are tax-deductible to the extent allowed by law.  Unless otherwise 

specified, no goods or services were received for this donation." 

The receipt of a newsletter or Bulletin is not considered as a "Goods".



 

Growing Penstemons:  Species, Cultivars, and Hybrids 

This book, compiled for the American Penstemon Society by Dr. Dale Lindgren and 

Ellen Wilde, contains descriptions and information on location where found, 

cultivation tips, name derivation, and classification of all the species of penstemons 

and information on many cultivars and hybrids.  In addition there are definitions and 

diagrams of basic terms used in describing penstemons, a short history of their being 

brought into cultivation, and of the American Penstemon Society.  There are 

chapters on growing and caring for them, propagation, and hybridizing.  Appendices 

give recommended penstemons for different parts of the country, lists of species by 

state, region, and in many National Parks, botanic gardens that feature penstemons, 

sources for seeds and plants, criteria for judging penstemons in flower shows, and a 

list of other sources of information on penstmons.  It may be ordered from APS 

Books and CD’s or from Infinity Publishing Co. on line at 

www.buybooksontheweb.com or toll free (877) buy book (1-877-289-2665). 

The Library 

The Penstemon Library consists of all the Bulletins of the American Penstemon 

Society published since 1946 and several studies and reproductions of articles about 

penstemons from various publications, as well as other books on penstemons.  To 

borrow or copy these materials, please contact Stephen Love, University of Idaho, 

1693 S. 2700 W., Aberdeen, ID 83210, (208) 397-4181, slove@uidaho.edu. 

Penstemon Publications by Kenneth and Robin Lodewick 

Louise Parsons continues to handle the distribution of the following Lodewick 

publications. As per the wishes of the Lodewicks, all receipts benefit APS, 

exclusively. 

Penstemon Field Identifier. A sketchbook, illustrated by Robin, of about 260 

species. Originally reproduced and distributed as a series for APS members, this is in 

very short supply. However I have the masters and can make copies. US $12.00 

Penstemon Nomenclature, 3rd Edition. 2002. Lists all known botanical names 

applied to the genus. Price reduced to US $ 3.00 

Key to the Genus Penstemon. Covers 271 penstemon species and 15 related species 

in 5 other genera. APS Lodewick Publications. US $ 9.00 

APS members may obtain Penstemon Nomenclature, 3rd Edition plus Key to the 

Genus Penstemon for US $ 12.00, plus mailing costs for one publication.  

Postage Fees. US and Canada: add US $4.00 for the first publication and US $1.00 

for each for additional publication. Overseas customers: add US $5.00 for the first 

publication and US $1.00 each for additional publications. 

Make checks payable in US $ to APS and send requests to: Louise Parsons 1915 SE 

Stone St. Corvallis, OR 97333-1832. Have any questions or concerns? E-mail me at 

parsont@peak.org. 

 



 

 


