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Covers: Front:  Robust plants of Penstemon cyaneus growing along a fence 

line near Minidoka, Idaho. Population discovered as part of a “big blue” 

penstemon foray conducted in 2016. Photograph by Stephen Love, 2020 

APS Featured Photographer. 

  Back:  Penstemon ammophilus photographed in Johnson Canyon, 

Kane County in southern Utah. The sand-loving species is a rare Utah 

endemic and small populations exist in unique habitat located within a very 

limited area. Photograph by Stephen Love, 2020 APS Featured 

Photographer.   
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Penstemon  

Spotlight 
 

Penstemon × jonesii  
Jones’ Penstemon 

Name & History: 

Considered a natural hybrid or “proto” species, Penstemon × 

jonesii is a recognized taxon within the genus but not considered to 

be an actual species. The namesake, Marcus Jones, is the original 

collector of and author for this taxon. He first collected the type 

specimen in 1894 near Springdale, Utah. In 1967, Frank 

Crosswhite suggested P. jonesii to be a hybrid between P. laevis 

and P. eatonii var. undosus and subsequently renamed this taxon 

P. × jonesii. 

Taxonomy: 

Subgenus: Habroanthus 

    Section: Elmigera  

Taxonomic Description: 

Penstemon × jonesii is a short-lived, tall perennial plant with a 

prominent basal leaf mat from which arises a few upright to 

ascending inflorescence stems. Stems in bloom are between 27 and 

55 cm (11 and 22 in) tall. Herbage tends to be puberulent, 

especially the lower leaves.  
Leaves: Basal leaves are petiolate, upper leaves sessile; entire, 

undulate, spatulate, slightly thickened and fleshy; up to 8 cm (3 in) 

long and 23 (0.9 in) mm wide, although often shorter and 

narrower.  

 



3 

 

 Inflorescence: Wand-like, sparse appearance with widely-spaced 

verticillasters; flowers strongly secund; 5 to 13 verticillasters, 

cymes 1- to 5-flowered. 

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

glabrous, with scarious margins. 

Flowers: Corollas on plants within a population range from the 

stereotypical red-purple to maroon to shades of dark red and 

orange, but may include lighter shades of blue, yellow, pink, coral, 

and peach; corollas are 25-30 mm (1-1.2 in) long; most commonly 

tubular but occasionally moderately ventricose ampliate and more 

representative of the P. laevis parent; lobes small and subequal, 

although this trait can also be somewhat variable.   

Fertile Stamens: reaching the corolla orifice; individual anther 

cells are 1.8 to 2.5 mm (0.07 to 0.10 in) long; dehiscing distally.  

Staminode: Included, shorter than the fertile stamens; yellow; 

glabrous or lightly bearded at the tip.  

Capsules: 2-3 mm (0.07-0.12 in) long.   
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Non-Technical Description: 

Penstemon × jonesii shares many morphological characteristics 

with P. eatonii var. undosus, one of the parents of this natural 

hybrid. In fact, this taxon is often thought of as a P. eatonii look-

alike with red-purple to maroon flowers. However, plants often 

express a range of morphology that is closer to P. laevis or distinct 

from either parent. Plants are relatively tall with a sparse flowering 

habit along wand-like stems. A basal leave mat is characteristic – 

consisting of large, spoon-shaped leaves. The surface of the leaves 

is wavy and covered with fine hairs. Flowers grow distinctly along 

one side of the stem. Corollas are tube-like and usually display 

 

 very small, rounded lobes, although some plants in a population 

will have slightly more ampliate flowers with larger lobes. As 

described in the technical description, flower color can be 

extremely variable, expressing the full range of color possible from 

parents with genes for both red and blue flowers.  

The authors have observed that within any given population of P. 

× jonesii, more individuals express traits similar to P. eatonii than 

to P. laevis. Seldom do plants in wild populations look similar to 
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P. laevis or to the artificially-produced first-generation hybrids we 

have grown in the greenhouse. This suggests that P. eatonii 

morphology (with altered flower color) tends to be the endpoint of 

this natural hybrid. The reason for this tendency is unclear, but 

could be due to selection pressure applied as a result of pollinator 

preference. More research is needed to clarify this condition. 

Period of Bloom: 

Penstemon × jonesii: relatively long bloom period from May 

through June. 

Area of Origin:  

 

Penstemon × jonesii extant range is largely limited to Washington 

and Kane Counties in Utah within and near Zion National Park and 
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the Grand-Staircase Escalante National Monument. One additional 

population was recently found along the Utah-Arizona border in 

Potter Canyon, Arizona.  

Habitat: 

Penstemon × jonesii grows in the sand found within the red rock 

and Navajo formations around Zion National Park and Grand-

Staircase Escalante National Monument. Habitat consists of sandy 

soils and pinyon-juniper, ponderosa, and oak communities at 

elevations ranging from 5,200 to 6,000 feet (1,585–1,830 m). 

 

Where to See It:  

Penstemon × jonesii is common in the shallow canyons and 

washes near the east entrance of Zion National Park. It is also 

common along many of the popular hiking trails in the park.   

Culture: 

Due to the protected nature of its habitat, seed of Penstemon × 

jonesii is not commonly available to gardeners. Although not 

determined through research, cultural requirements will likely be 

similar to protocols known to be appropriate for P. eatonii. As is 

often true for P. eatonii var. undosus, P. × jonesii may not be 

fully hardy in northern climates.   
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Conservation Status: 

Although habitat of P. × jonesii is limited, the taxon is not under 

immediate threat due to its primary residence within nationally 

protected lands. Also, a global conservation status has not been 

assigned to this taxon due to the confusing nature of its taxonomic 

identity.    

Sources: 

Crump WW, Stettler JM, Johnson RL, Anderson CD, Harrison S, 

Meservey LM, and Stevens MR. 2020. Flower color variation in 

Jones’ penstemon, Penstemon × jonesii Pennell (P. eatonii A. Gray 

× P. laevis Pennell) (Plantaginaceae). Western North American 

Naturalist 80(2): in press. 

Holmgren NH, Holmgren PK. 1984. Intermountain Flora, Vascular 

Plants of the Intermountain West, USA: Volume IV. 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. 2020. The Heart of 

Penstemon Country: Natural History of the Penstemons in the Utah 

Region. (Manuscript in preparation). 

 

  

Penstemon Spotlight is authored by: 

Dr. Stephen Love, University of Idaho 

Mikel Stevens, Brigham Young University 
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Pursuing Penstemon gibbensii 

(Gibbens’ Beardtongue) 

Bonnie Heidel 

Wyoming Natural Diversity Database  

Laramie, WY 

American Penstemon Society members may recall a bright sunny 

design on a t shirt – emblazoned with Penstemon gibbensii - sold 

at the 2012 Laramie, Wyoming meeting. That year, we set out to 

visit the population of this species located nearest Laramie. The 

field trip was a drought-driven bust; turns out the t shirts provided 

the best view of the species! The disappointment of finding only 

dried up leaves, well-past bloom, squelched story-telling. Here is a 

second chance to revel in this rugged penstemon. 

Penstemon gibbensii (Gibbens’ beardtongue) is listed as a 

sensitive species by the Bureau of Land Management (BLM) 

throughout its range in Colorado, Utah and Wyoming, one that 

showcases the element of surprise in plant monitoring. The goals 

of plant monitoring are to get population trend information 

showing whether numbers are stable, increasing or decreasing. 

Sometimes, the goals are couched in a management question, 

asking how species’ population numbers respond to grazing, 

logging, or other practices. Plants don’t move, so these goals sound 

simple. Here is the rest of the story. 

Robert Gibbens, a student in Range Management at the University 

of Wyoming, first found and collected P. gibbensii in 1967 or 1968 

(Dorn 1989, Holmgren 2017). Robert Dorn rediscovered it in 1981, 

describing the species as new to science (Dorn 1982). The following 

year, Dorn studied it closer and noted that “utilization of P. 

gibbensii was significant with few flowering seedheads reaching 

maturity” but it was not clear whether they were being eaten by big 

game or livestock, as stated by Warren (1992). The following year 

it was recognized as a Category 2 candidate for listing under the 

Endangered Species Act by the U.S. Fish and Wildlife Service. 
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Penstemon gibbensii growing on bare slopes. 

The Bureau of Land Management constructed a 10-acre exclosure 

around the Cherokee Basin population in 1985, designed with both 

protection and management response research in mind. The 

majority of the P. gibbensii population was encompassed by high 

fencing (8 ft) that excluded all big game and livestock, 15% of the 

population was encompassed by adjoining low fencing (3-strand 

barbed wire) that excluded livestock but not big game, and less 

than 5% remained outside the exclosure. 

BLM staff also designed the monitoring protocols. Five belt 

transects were established within the three zones - three belts 

within the tall fence, one within the low fence, and one outside of 

the exclosure. Data collected from the belt transects included the 
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Access style for the BLM P. gibbensii exclosure. 

total number of P. gibbensii plants; also noted was whether plants 

were flowering or vegetative, in contiguous plots along the belt 

transects. In addition, every single other vascular plant species in 

those plots were tallied – a detailed census of occupied habitat to 

provide context for P. gibbensii trends. 

Monitoring started the same year the exclosure was built and has 

since become the longest-running agency plant monitoring study in 

Wyoming. Ensuing monitoring usually took place every 3 years. 

Monitoring was replicated in 1988 and 1991, painting a rosy 

picture of species’ increases. The highest numbers topped 2,500 

plants, and trends were similar throughout. Meanwhile, livestock 

grazing practices outside the exclosure also changed. So, 

whether or not the original grazing threats had been dire, the 

revised grazing practices as told by results inside vs outside the 

exclosure showed no discernible effects on P. gibbensii.  
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Monitoring crew collecting transect data from the P. gibbensii population 

exclosure. 

Penstemon gibbensii was a front-cover species on the Wyoming 

Rare Plant Field Guide (Fertig et al. 1994). It was included by 

BLM in Wyoming when the first BLM Wyoming sensitive species 

list was developed (USDI BLM 2001) and has been on the list ever 

since. Even before it was published as a new species, intrepid 

Colorado botanists found it in 1978 in Browns Park, material that 

was later confirmed by Robert Dorn, who went on to discover two 

more Wyoming locations (Dorn 1989).  Fast-forward two decades: 

With further fieldwork and many miles on foot, as many as nine 

populations were identified near the 3-state intersection of 

Colorado, Utah and Wyoming (Fertig and Neighbors 1996, Heidel 

2009) and wider taxonomic treatments of P. gibbensii are now in 

print among closely-related species in Sect. Glabri (Holmgren 

2017, Freeman 2019).  

Wyoming BLM monitoring work exemplified agency stewardship 

and efficiency. Monitoring took place in a single day, every few 

years. Population increases were described in the trend analysis 

report (Warren 1992). It wasn’t until the two- decade mark in 2004 

that everything changed. Population numbers plummeted on the 

order of a magnitude in all three monitoring zones at Cherokee 

Basin. This coincided with drought and was much greater than any 
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earlier decrease or increase between years. In 2007, I offered to get 

involved in investigating this mystery on behalf of Wyoming 

Natural Diversity Database (WYNDD), to participate in the 

monitoring, and to prepare trend reports.   

Clues to understanding P. gibbensii trends were sprinkled like 

breadcrumbs between the monitoring years.  As part of surveys, 

soil samples were analyzed that suggested high volcanic ash 

content is a common denominator between the soils of Wyoming 

sites in their contrasting settings (Heidel 2009).  We gained a 

window into a little-known part of species’ life history from the 

seed biology research from seeds collected across the range of 

environmental conditions, pursued as part of a Master Thesis by 

Kassie Tilini at Utah State. The published results documented that 

this species barely germinates without chilling (the longer, the 

better), and that dormant seeds maintain much the same viability as 

fresh ones in comparing “fresh” seeds with ones stored for two 

years in prolonged dormancy (Tilini et al. 2016). It helped us 

paraphrase trend questions into inquiries about whether we still 

had a seed source left in the highly erodible slopes of the P. 

gibbensii population at Cherokee Basin. Seed biology insights 

supported the case for changing the monitoring to an annual cycle 

to help evaluate the relation between population numbers and 

weather patterns. To help us understand the nosedive in Cherokee 

Basin numbers, we also expanded monitoring to include the 

nearest-known population about 10 km away which has essentially 

the same weather but a different setting than Cherokee Basin. 

More recently, on the heels of a 2018 spring drought, P. gibbensii 

numbers at Cherokee Basin took another plunge to the point at 

which it seemed  
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Line drawing of P. gibbensii. By Kaye Thorne. In: Fertig et al. 1994. 

as though the population might be on the brink of extirpation, 

declining to about 1% of peak numbers (and only 1 plant flowered 

that year! The rest were vegetative). But 2018 was followed by a 

wet year and, by the time of the 2019 monitoring, P. gibbensii 

numbers at Cherokee Basin showed a rebound. It is too soon to say 

if the Cherokee Basin population can return to past population 
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numbers, but the literature on seed dormancy suggests the adaptive 

value of seedbanks as a “hedge-betting strategy” in changeable 

environments. We also documented stability in the annual 

monitoring results from the nearby population, reinforcing the 

interpretation that the Cherokee Basin population trends are 

location-specific and linked to the setting rather than to declining 

species’ viability throughout its range. 

We now have a partial grasp of species’ survival requirements and 

the trend data to support it. There will be two more consecutive 

years of P. gibbensii monitoring before drawing conclusions. 

Weather data correlations and comparison of trend data from the 

nearest population will be pursued to interpret the Cherokee Basin 

population trends. Pursuit of understanding of P. gibbensii is an 

example of sterling stewardship and species’ vulnerability under 

“natural” conditions. In the long run, designation of the species as 

“Sensitive”, the original exclosure construction, and boots on the 

ground are foundations for these pursuits and progress. 

Acknowledgements 

Penstemon gibbensii monitoring was initiated and conducted by 

Mark A. (“Andy”) Warren through 2016.  Frank Blomquist teamed 

up with Warren starting in 2007 and lead subsequent work.  The 

WYNDD survey and monitoring efforts were joint projects with 

BLM in 1996 and 2009, and more recently from 2017-present. 

BLM interns have contributed to this work in the most of recent 

years, beginning in 2011. 

Literature Cited 

Dorn, R. D. 1982. A new species of Penstemon (Scrophulariaceae) 

from Wyoming. Brittonia 34:334-335. 

Dorn, R. D. 1989. Report on the status of Penstemon gibbensii, a 

Candidate Threatened species. Unpublished report prepared for 

the U.S. Fish and Wildlife Service by Mountain West 

Environmental Services, Cheyenne, WY. 

Fertig, W., C. Refsdal, and J. Whipple. 1994. Wyoming Rare Plant 

Field Guide. Wyoming Rare Plant Technical Committee, 

Cheyenne, WY.  



17 

Fertig, W. and M.L. Neighbours. 1996. Status report on Penstemon 

gibbensii in south-central Wyoming. Unpublished report 

prepared for the Bureau of Land Management Wyoming State 

Office and Rawlins District by the Wyoming Natural Diversity 

Database, Laramie, WY. 

Freeman, C. C. 2019. Penstemon. In: Flora of North America 

Editorial Committee, eds. 1993+. Flora of North America 

North of Mexico. 20+ vols. New York and Oxford. Vol. 17, pp. 

82-255. 

Heidel, B.  2009.  Survey and monitoring of Gibbens’ penstemon 

(Penstemon gibbensii) in south-central Wyoming.  Prepared for 

the Bureau of Land Management. Wyoming Natural Diversity 

Database, Laramie, WY. 

Holmgren, N. 2017. Penstemon – update to 1984 treatment in 

Intermountain Flora, Volume 4.  Chapter 7, In: Holmgren, 

Noel H. and Patricia K. 2017. Intermountain Flora: Vascular 

Plants of the Intermountain West, U.S. A. Volume 7. Potpourri: 

Keys, History, Authors, Artists, Collectors, Beardtongues, 

Glossary, Indices. New York Botanical Garden, Bronx, New 

York. 

Tilini, K.L., S.E. Meyer and P.S. Allen.  2016. Breaking primary 

seed dormancy in Gibbens’ beardtongue (Penstemon gibbensii) 

and blowout penstemon (Penstemon haydenii). Native Plants 

17(3):256-265. 

USDI Bureau of Land Management. 2001. Wyoming Bureau of 

Land Management sensitive species policy and list. Instruction 

Memorandum No. WY-2001-040. BLM State Office, 

Cheyenne, WY. 

Warren, A. 1992. Monitoring/evaluation report on Penstemon 

gibbensii. Bureau of Land Management Great Divide Resource 

Area Memorandum, dated 16 January 1992. 

  



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

Restoration Trial of Penstemons 

Native to the Rain Shadow of the 

Sierra Nevada 

James Gatzke 

Walker Basin Conservancy 

Yerington, NV 

The Walker Basin Conservancy (WBC) is charged with restoring 

Walker Lake, Nevada by purchasing water rights in the watershed 

and returning the water rights to the Walker River. The water 

rights are often purchased coincident with abandoned farmland 

requiring restoration to native plant communities to prevent 

noxious weeds and fugitive dust. In the upcoming years, WBC will 

be restoring thousands of acres of mostly valley bottom between 

elevations of 4,200 to 6,200 feet. The restoration process provides 

an opportunity to gain a greater understanding of the factors 

affecting the survival of native plants, including penstemons, in 

this harsh environment. In addition, WBC will be leading an effort 

to promote native seed production as an alternative crop to 

promote water conservation. Penstemons are a key native seed 

crop due to their value as an ornamental as well as a restoration 

species. 

In 2019, WBC submitted a proposal to the American Penstemon 

Society to conduct Phase 1 of a two-phase restoration trial. Phase 1 

involves the collection of seed, growing seedlings in the WBC 

nursery and transplanting the seedlings to the field. Phase 2 will 

involve using the plantings for seed increase and using the seed as 

a major component of a restoration seed mix. At this point, WBC 

staff has collected seed for most of the target species and is 

stratifying the seed for germination in early spring. 
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Map of Walker Basin Conservancy lands including lands donated to the 

state 
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WBC focuses on collections within and adjacent to the watershed 

because it is the most arid environment in the Great Basin. The 

rain shadow of the Sierra Nevada defines the region with total 

annual precipitation of 130 mm in Yerington and similar amounts 

in most valley bottoms. The mountains in the rain shadow are 

commonly too arid to support coniferous trees except for Pinus 

monophylla. As an example, Bodie, California, lies near the 

headwaters at 2,554 meters elevation and receives only 323 mm of 

annual precipitation. Winter storms provide most of the 

precipitation and more commonly desiccating winds.  
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Plant populations in the rain shadow have demonstrated adaptation 

to extremely arid conditions. This adaptation gives progeny a 

competitive advantage on restoration sites. This adaptation also 

means less water use to produce a valuable native seed crop. 

Additionally, climate change models predict increased variability 

in precipitation with the net result being a more arid climate in the 

Great Basin - slightly more winter rains (ineffective precipitation 

for plants) and slightly warmer temperatures (Chambers & Pellant 

2008). Climate records already show a decline in winter snowpack 

and spring runoff.  

WBC’s interest in forbs such as penstemons is because they are 

often early colonizers after disturbance. During seed collection, 

WBC observed penstemons growing in active washes, dirt roads, 

mining waste piles, sites overgrazed by wild horses, and recent 

wildfires. Although penstemons have a demonstrated ability to 

colonize disturbed sites, the few species that are commercially 

available are often minor components of seed mixes. Partly, 

penstemons are a minor component due to the lack of availability 

and the cost of the seed. However, the following example of an 

assumption among restoration practitioners is another reason, 

“When planted in a native reclamation mix, hotrock penstemon 

should be a minor component of the establishing plant community; 

therefore management should be based on other key species in the 

mixture” (USDA Plants Database). If they are present in the 

seedbank, penstemons and other forbs can be dominant species 

immediately after disturbance. However, restoration practitioners 

in the rush to return to sagebrush and native grass may overlook 

forbs like penstemon that can compete well with invasive 

cheatgrass (Bromus tectorum) after a wildfire. 
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P. rostriflorus in bloom  Unknown Penstemon species 

WBC identified four target species for the APS grant based on 

their proximity to the watershed in a search of collections on the 

Intermountain Region Herbarium Network (IRHN). The four target 

species included three widely distributed in the Intermountain 

West (Penstemon deustus, P. rostriflorus, and P. speciosus) and 

P. arenarius which is restricted to Nevada. The endemic, P. 

rubicundus, was omitted from trial because of its limited 

distribution. WBC identified three collection locations for each 

species based on IRHN, but only found one population of P. 

arenarius and two populations of P. rostriflorus by the time of 

seed dispersal. While scouting for other species WBC collected 

seed from a third population of P. rostriflorus, one population of 

P. palmeri, two populations of an unknown Penstemon species 

(unk1), and one population of a second unknown Penstemon 

species (unk2). Finally, P. eatonii was accidentally omitted from 

trial (IRHN collections immediately to east of watershed) but 

added to trial thanks to collections by Charlie Duncan. 
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Penstemon Seed Sources for Restoration Trial 

 

Collection 

 

Collector 

Elev m  

Soil 

P. arenarius WBC 1,241 eolian sand 

P. deustus APS exchange - - 

P. deustus K-S Seeds - - 

P. eatonii C. Duncan - - 

P. palmeri WBC 2,004 active wash 

P. rostriflorus C. Duncan - - 

P. rostriflorus WBC 1,931 gravelly loam 

P. rostriflorus WBC 1,760 stony loam 

P. rostriflorus WBC 2,185 active wash 

P. speciosus C. Duncan - - 

P. speciosus Comstock Seed - - 

P. unk1 

 
WBC 2,176 cobbly loam 

P. unk1 WBC 2,210 cobbly loam 

P. unk2 WBC 1,753 clay loam 
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Restoration Site Characteristics 

Location Existing 

Vegetation 

Elev m Soils 

Pitchfork Salsola, Descurainia 1,390 eolian sand 

Flying M 

North 

Medicago, Salsola, 2019 

shrub planting 

1,491 mostly sandy 

loam  

Flying M 

Central 

Salsola, Descurainia, 

Bromus tectorum 

1,562 mostly cob- bly 

loam 

Flying M 

South 

Kochia prostrata, 

Salsola, B. tectorum 

1,579 gravelly-sandy 

loam 

WBC has identified two locations on the Walker River State 

Recreation Area for the restoration trial – Pitchfork Ranch & 

Flying M Ranch. Pitchfork Ranch has an abandoned field above an 

irrigation ditch. Historically, the field was cleared of native 

vegetation but rarely irrigated or worked. The eolian sand in the 

field was deposited along the edge of the valley bottom and 

becomes shallower as you move away from the valley bottom. P. 

arenarius will be planted in June 2020 along this sand depth 

gradient in a randomized complete block design. P. arenarius will 

be interspersed with a restoration shrub planting which will happen 

in the spring of 2020. Both the shrubs and P. arenarius will be 

irrigated for two years using a drip irrigation system. 
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Pitchfork Restoration Site: east edge of valley, Black Mountain of Wassuk 

Range in background 
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Flying M North Restoration Site: recently transplanted shrubs in 

foreground, East Walker River in midground 

The other seven penstemon species will be planted in June 2020 at 

Flying M Ranch to be closer to the seed source elevation and to 

compete with cheatgrass (Bromus tectorum). The uplands adjacent 

to the ranch are covered with a diversity of shrubs, grasses, and 

forbs, but cheatgrass is common. Three fields are being evaluated 

for blocks of penstemons interspersed with other restoration 

plantings. Historically, the fields grew hay and had machinery 

traffic which compacted the soil.  
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Flying M Central Restoration Site: East Walker River in midground, 

Mount Grant (3425 m) in background 

The randomized complete block design will be across a soil 

gradient at Flying M Ranch. The narrow valley bottoms along the 

East Walker River have sandy loam soils from river alluvium in 

contrast to the rocky alluvial soils from tributaries. Given the rocky 

soils at many penstemon collection locations, it will be interesting 

to monitor the plantings across this gradient. All plantings will be 

irrigated for two years for establishment. 
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Flying M South: seeded Kochia prostrata (sticks) in foreground, East 

Walker River canyon in background 

The penstemon blocks will be visited semiannually (late fall 2020, 

late spring 2021) to collect monitoring data (photos & 

measurements of penstemons and other restoration species). A 

report will be submitted to the American Penstemon Society at the 

end of Phase 1. As the blocks begin producing seed, we will enter 

the seed increase and seeding phase. Seeds from each penstemon 

species will be collected and stored until there is adequate seed to 

conduct the trial. Then the penstemon seeds will be added to 

restoration seed mixes with varying ratios of penstemon to typical 

key species (e.g., Poa secunda & Artemisia tridentata). The seed 

mixes with P. arenarius will be applied to fields at Pitchfork in a 

randomized complete block design. The seed mixes with the other 

seven species of Penstemon will be applied to fields at Flying M in 
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a randomized complete block design.  Phase 2 will also be 

monitored semiannually with photos and counts of seedling 

establishment. 
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Determining the Salt Tolerance of 

Two Penstemon Species Using a 

Near-Continuous Gradient Dosing 

System 
Asmita Paudel, Ji Jhong Chen, and Youping Sun 

Utah State University 

Logan, UT 

Penstemons are among the most attractive native flowers of North 

America with high aesthetic importance in urban landscapes. Most 

of the penstemon species are drought tolerant and do best in well-

drained soils (Kratsch 2011). In the United States (US), it is 

estimated that $3.2 million in potted penstemons are sold annually 

for garden and landscape uses (US Department of Agriculture 

2015). There is no historical record of detailed studies to determine 

Penstemon species’ salt tolerance. Identifying salt tolerant species 

will allow the use of reclaimed water or low-quality groundwater 

and secondary water to irrigate penstemon plants in landscapes and 

thus can play an important role in penstemon conservation.  

Salt tolerance studies inclusive of various plants are being 

conducted by applying salt solutions to the plants manually. This 

process consumes much time, and only a small number of plant 

species, salinity levels, and replications can be included. Therefore, 

a near-continuous gradient dosing system (NCGDS) is being 

developed to maximize the number of salinity levels and 

replications and reduce the work load. 

Salt tolerance of two Penstemon species was investigated as part of 

this study. Penstemon barbatus (golden-beard penstemon) is a 

perennial plant native to a large area from Utah and Colorado to 

Arizona, Texas, and Mexico. It grows up to 90 cm tall and 

produces tubular flowers that bloom in late spring to summer 

(Missouri Botanical Garden 2019). Penstemon strictus 

(beardtongue) is also a perennial plant which is native to southern 

Wyoming, northern New Mexico, and eastern parts of Utah and 
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Arizona. It grows up to a height of 91 cm with one to a few stems 

arising from the thick crown and produces deep blue flowers 

(USDA 2019). 

The purpose of this project was to evaluate the morphological and 

physiological responses of P. barbatus and P. strictus to salty 

irrigation water and find out the salinity threshold of these two 

species.  

Materials and Methods 

A near-continuous gradient dosing irrigation system was 

constructed in the USU research greenhouse (Logan, UT) using the 

protocol described by Hawks and others (2009). A nutrient stock 

solution was prepared using 21N-2.19P-16.6K water soluble 

fertilizer (Peters Excel® 21-5-20 Multi-Purpose Fertilizer; ICL 

Specialty Fertilizers, Dublin, OH) at the rate of 48 g per liter of tap 

water and 0.033 g·L-1 of ethylenediaminetetraacetic acid (EDTA-

iron; BASF Corporation, Research Triangle Park, NC). The 

nutrient stock solution was injected to deliver a nutrient solution of 

161 ppm nitrogen. Similarly, a salt solution was prepared using 

450 g·L-1 calcium chloride (CaCl2; Hi Valley Chemical, 

Centerville, UT) and injected to the nutrient solution to make 

0.52% CaCl2. Irrigation water used in this study was prepared to 

mimic locally produced reclaimed water.  

Commercial emitters (Rain Bird Xeri-Bug emitters and pressure-

compensating modules; Rain Bird Corp., Tucson, AZ) at different 

flow rates were coupled to irrigate plants at a volume of 14 gallons 

per hour. Treatments included 8 salinity levels ranging in electric 

conductivity (EC) from 0.9 to 6.5 dS·m-1 (Table 1; Figure 2; Chen 

and others 2019).   

Plugs of P. barbatus and P. strictus were purchased from Native 

Roots, LLC (Twin Falls, ID). They were repotted into one-gallon 

injection-molded polypropylene containers (PC1D-1) containing 

commercial substrate Metro-Mix® 820 (Canadian Sphagnum peat 

moss, 35-45% bark, coir, coarse perlite and dolomite; SunGro 

Horticulture, Agawam, MA).  
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Table 1. The emitter combinations of 8 salinity levels for a near-continuous 

gradient system. The emitters in the nutrient line and treatment line were 

paired to reach a total flux of 53 L·h-1 (Adopted from Chen and others 

2019). 

z Emitters from the same manufacturer were paired to reach consistent 

flow rate according to marked flow rates. 

 Emitter combinations z 

Treatment 

Level 
   Nutrient  

(L·h-1) 

    Treatment  

(L·h-1) 

1 37.85, 7.57, 7.57 0 

2 37.85, 7.57 7.57 

3 37.85 7.57,7.57 

4 26.49, 3.79 18.92, 3.79 

5 18.92, 3.79 26.49, 3.79 

6 7.57, 7.57 37.85 

7 7.57 37.85,7.57 

8 0 37.85, 7.57, 7.57 

Figure 1. Penstemon barbatus and Penstemon strictus assigned 

randomly in the near-continuous gradient dosing system (NCGDS). 
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Figure 2. The initial and final electrical conductivity (EC) 

generated using a near-continuous gradient dosing system 

during an 11-week study from 17 October 2018 to 16 January 

2019 (Adopted from Chen and others 2019). 

Salinity tolerance of penstemon species was evaluated in 

greenhouse conditions after irrigation at different salinity levels for 

at least three months. Irrigation system was set for auto application 

twice a week and for 1-minute duration until 8th treatment. After 

8th irrigation, irrigation system was set to auto application three 

times a week. Initial data such as height and canopy width were 

recorded. Abamectin (Avid® 0.15EC; Syngenta Crop Protection, 

Greensboro, NC) at 0.1 mL per gallon a.i. was sprayed to control 

aphids (Aphidoidea). 

Root zone salinity was being monitored in every third irrigation 

utilizing a pour-through method (Wright, 1986) and an EC meter 

(LAQUA Twin, Horiba, Kyoto, Japan). Plant growth, visual 

quality, and gas exchange will be collected periodically and at the 

end of an experiment.  
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Experimental Design 

A randomized complete block design (RCBD) is employed with 

six replications per salinity level per species. Results will be 

analyzed using an analysis of variance (ANOVA) procedures, and 

multiple comparisons will also be performed whenever 

appropriate. Data will be subjected to normal distribution and 

homogeneity of variance tests, and the most appropriate 

transformation of data will be conducted before statistical analyses. 

Linear and quadratic trend analysis will be performed for all 

growth and physiological parameters. All statistical analyses will 

be conducted using SAS (Version 14.1, SAS Institute Inc. Cary, 

NC).  

Preliminary Results 

The EC of the leachate increased with increase in the application 

of higher concentration of salt solution. Leachate EC was 109 ± 

15.8 ml during the experiment. Canopy width of the plants was not 

significantly different among treatments until 12th irrigation. 

However, after 8th irrigation penstemons started showing some 

visual salt damage on the leaves when treated with higher 

concentration of salt solution. P. strictus showed more foliar salt 

damage as compared to P. barbatus. 

Various growth parameters and physiological parameters will be 

evaluated at the end of the experiment to determine the salinity 

thresholds concentrations for injury of P. barbatus and P. strictus. 

This project is supported in part by Graduate Student Scholarship 

Grant, the American Penstemon Society,  

Laramie, WY.   
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A New Penstemon Book! 

“The Heart of Penstemon Country:  

A Natural History of Penstemon in the 

Utah Region” 

Dr. Mikel R. Stevens, Dr. Stephen L. Love, and Tony 

McCammon 

Publisher FarCountry Press 

Obviously, you must like penstemons, or you would not be reading 

this article. So, what do you know about the diversity of 

Penstemon? Did you know that Utah sits in the heart of much of 

the natural diversity of the Penstemon genus? Did you know that 

there are over 280 described species of Penstemon, 76 of these, 

and one named natural hybrid (P. × jonesii), naturally grow within 

the borders of the state, more than any other state in the US. 

Twenty-two of these species are found only in Utah and nowhere 

else in the world. By way of comparison, there are fewer than 80 

Penstemon species native to the combined northwestern U.S. states 

(Washington, Oregon, Idaho, and Montana). Furthermore, there are 

approximately 63 in Colorado, 61 in California, 54 in Nevada, 51 

in Arizona, 45 in New Mexico, and 45 in Wyoming. Of the 76 

naturally found in Utah, we re-confirmed existence of natural 

populations of 74 of the species plus P. × jonesii. We compiled 

photos, literature research, and documented experience with each 

of the 77 taxa into a book, and called it “The Heart of Penstemon 

Country: A Natural History of Penstemon in the Utah Region” 

which, will be available for purchase in the spring of 2020. 

This comprehensive and unique natural history of the penstemons 

found within Utah provides exhaustive information on species 

discovery, scientific documentation, geographic distribution, 

habitat, inter-species comparisons, morphological characteristics, 

historical ethnobotanical uses, methods of garden cultivation, 

breeding efforts for urban landscape uses, and a key to the species 
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found within the state. Furthermore, we adorn each of these 

Penstemon taxa treatments with exquisite photographs staged in 

the wild and close-ups of the flowers and flower parts. For the 

serious researcher, the book has been very carefully researched 

with over 480 references, the oldest of which published in 1795 

and the most recent in 2020. Furthermore, we have also shared a 

brief biography for 106 individuals that have contributed to the 

discovery, collection, names, descriptions, namesakes, and other 
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contributions to the study of the genus within the borders of the 

state. By way of example, and to “whet one’s appetite” for this 

book, we have included an early draft at the end of this article of 

treatment for Penstemon ammophilus and one page from a section 

in Chapter Five showing how we use close-up photos and 

descriptions to assist the reader in identifying the species found in 

Utah. Besides the species’ treatments, there are seven other 

chapters.  

Briefly outlined below is the table of contents for the book. 

Chapter One:  Introduction 

Chapter Two:  Utah Penstemons: Discovery, Geographical 

Distribution, and Categorization 

Chapter Three:  Ethnobotany and Penstemons 

Chapter Four:  Penstemon Cultivation and Horticultural 

Cultivars 

Chapter Five:  Penstemon Diversity and Taxonomic 

Classification 

Chapter Six:   Dichotomous Key to Utah Penstemons 

Chapter Seven :  Penstemon Species Descriptions Listed 

Alphabetically 

Chapter Eight:  Notable Contributors to the Study of Utah 

Penstemons 

References 

Glossary 

Index 

Each resident Utah taxa description includes the following 

sections. 

Name and History 

Taxonomic Classification:  

Morphologically Similar Species Found in Utah:  
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Range:  

Habitat: 

Bloom Period:  

General Description:  

Technical Description: 

Plants:  

Leaves:  

Inflorescence:  

Calyx:  

Corolla:  

Fertile Stamens:  

Staminode:  

Seed Capsule:  

Conservation Status:  

Cultivation:  

Breeding and Cultivars:  

Ethnobotany: 

This colorful 400+ page book will be available for purchase spring 

2020 for $65.00. You may contact Mikel Stevens 

(mikel_stevens@byu.edu) to be placed on a wait list. He will 

contact you once the books are available. 

mailto:mikel_stevens@byu.edu
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Example page from the table of morphological characteristic included in 

Chapter 5 
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Example first page of the Penstemon ammophilus description from Chapter 

7 
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Example second page of the Penstemon ammophilus description from Chapter 7 
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Example third page of the Penstemon ammophilus description from Chapter 7 
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Featured Photographer 

Stephen Love - University of Idaho 

Stephen Love, professor at University of Idaho, Aberdeen 

Research and Extension Center, was selected as the American 

Penstemon Society Featured Photographer this year. Stephen is 

seldom seen without his camera when out in nature. Stephen grew 

up in the farm country of the Snake River Valley of southern 

Idaho. During his career preparation, he attended and graduated 

with degrees in horticulture in 1980 and 1984 from Brigham 

Young University (BS) and Clemson University (PhD), 

respectively. He returned to the Snake River Valley in 1985 to the 

Aberdeen Research and Extension Center where he worked for 20 

year as a potato breeder. His time as a potato breeder was very 

rewarding and his research has, and still does, positively improve 

the production of potatoes.  

In 2005, Stephen had the opportunity to reinvigorate his career by 

accepting an appointment as a statewide extension specialist in 

urban horticulture. His new appointment led to a focus on teaching 

and developing resources to meet the need for conserving water in 

urban landscapes. When developing this new program, he quickly 

recognized the dearth of suitable drought tolerant plants within the 

traditional market place. Stephen initiated a project to develop 

landscape-worthy, water-conserving native plants. He recognized 

the need to collect suitable plant materials from dry habitats of the 

Intermountain Region. This meant hiking, camping, and observing 

wildflowers, shrubs, and trees with the intent to identify those 

plants with landscape potential. You must imagine the excitement 

Stephen felt, as he was able to mix his love for nature, and his 

passion for plants. That meant that he was going to be paid to go 

hiking, camping, and observing wildflowers, shrubs, and trees in 

wildlands!   

In 2007, Stephen joined the American Penstemon Society and 

quickly became the APS bulletin editor that year, where he still 

serves. Additionally, he hosted the 2013 Boise, Idaho APS 

meeting. During the past eleven years Stephen has been working as 
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a coauthor on a detailed treatise of Utah penstemon that will be 

released in the spring of 2020. Armed with his camera, his 

extensive knowledge of the Intermountain natives, and his affable 

personality, Stephen is an amazing fellow penstemaniac to spend 

time with, in the garden, on a mountain, at a restaurant, crawling 

around a plant, or just sitting around visiting. His breadth and 

depth of knowledge of native plants and their horticulture potential 

is unsurpassed and he knows how to capture their image with a 

camera. Both professionals and lay native plant aficionados alike 

recognize Stephen, to be an unsurpassed resource on the native 

plants of the Intermountain West. 

"This short biography for Stephen Love was written by Mikel 

Stevens." 
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Unique light peach coloration in Penstemon whippleanus - 

photographed in Grand Teton National Park along the Table 

Rock hiking trail. 
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Penstemon ellipticus - photographed in 2018 south of 

Pinehurst, Idaho in the Panhandle National Forest. 

 

Penstemon humilis - photographed in 2013 in the author’s rock 

garden near Aberdeen, Idaho. 
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Penstemon gairdneri - photographed 2012 on the South Slopes 

east of Hell’s Canyon, Idaho. 

 

Unusual flower shape of Penstemon ambiguus - photographed 

2013 within research plots at the Aberdeen R & E Center, in 

Idaho. 
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Penstemon montanus var. idahoensis – photographed in 2011 

near Brockie Lake in the Pioneer Mountains of central Idaho. 
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Penstemon utahensis – photographed in 2010 north of Lake 

Powell in the red rock country of southern Utah. 

 

Penstemon fruticosus with a perching damselfly – 

photographed in 2013 on the ridges east of Hells Canyon in 

Idaho. 
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Penstemon glandulosus – photographed in 2012 on the east 

slopes of Hells Canyon in Idaho. 

 

Penstemon speciosus – photographed in 2010 above Utah’s salt 

flats on Pilot Peak. 
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Penstemon cyaneus after rain – photographed in 2013 near 

Henry’s Lake in Island Park, Idaho. 
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Penstemon attenuatus var. pseudoprocerus – photographed in 

2015 on Sawtell Peak in Island Park, Idaho. 

 

Penstemon idahoensis on tuffaceous cliffs – photographed in 

2010 near the Utah/Idaho border south of Oakley, Idaho. 
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Penstemon miser – photographed in 2010 along Succor Creek 

in southeastern Oregon. 

 

Penstemon davidsonii var. davidsonii – photographed in 2011 

on cliffs above Crater Lake in Oregon. 
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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
u
t 

h
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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 

 OPTIONAL:  Donation to Special Projects Program $_________ 

 

http://penstemons.org/
mailto:aps.membership@yahoo.com
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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". 



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

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. 
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