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Penstemon  
Spotlight 

Penstemon atwoodii 
Kaiparowits Penstemon 
Name History: 
Penstemon atwoodii was named by Stanley Welsh in honor of N. 
Duane Atwood. Welsh indicated that Atwood was the “first to 
recognize the unique nature of this taxon”. Dr. Atwood recently 
retired after serving as Assistant Curator at Brigham Young 
University’s M.L. Bean Museum, S.L. Welsh Herbarium. He 
worked as a botanist for the Fish and Wildlife Service and the U.S. 
Forest Service from 1977 to 1995 in Portland OR, Provo UT, and 
Ogden UT. 

Taxonomy: 
Subgenus: Penstemon 

Section: Cristati 

Identifying Characteristics: 
Penstemon atwoodii produces one to a few erect or ascending 
stems that arise from a thick crown. The caudex caps a long, thick 
taproot. Plants in bloom are 1.3 to 3.8 dm (5.1 to 15.0 in) tall. The 
lower, leafy portion of the stem is glabrous while the foliage within 
the inflorescence is glandular-puberulent.  

Reduced leaves are interspersed throughout the inflorescence. 
Leaves are glabrous, narrow, oblanceolate or lanceolate in shape, 
and entire or slightly toothed. Leaf length is 3 to 8 cm (1.2 to 3.1 
inches) and width is 6 to 12 mm (0.2 to 0.5 in). The basal leaves 
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are typically spatulate and taper to a petiolar base while the cauline 
leaves are sessile and clasping. 

The densely glandular-pubescent inflorescences are densely 
cymose. The flowers subsessile, being held on very short stems. 
Four to 8 flowers are clustered in each cyme and the thyrses are 
arranged as widely interrupted verticils. Corollas are relatively 
small, 10 to 14 mm (0.4 to 0.6 in) long, moderately ampliate, with 
a projecting upper lip and reflexed lower lip. The corolla limb is 
blue and throat is lavender with dark violet guidelines. The corolla 
is glandular-puberulent externally and internally the palate is 
sparsely bearded. 

The staminode is exserted and golden-yellow bearded. The fertile 
stamens reach the orifice or are slightly exserted. The anthers have 
papillate-toothed sutures, dehisce full length, and are divaricate but 
not explanate. The anther cells are small, 0.9 to 1.5 mm long. 

General Description: 

Penstemon atwoodii is similar in appearance to Penstemon 
jamesii, Penstemon breviculus, and Penstemon ophianthus, with 
some similarities to the much more diminutive Penstemon 
concinnus. The species is a clump-forming penstemon with 
prominent, spoon-shaped basal leaves (See plant picture in Plate 
1). The stems have long internodes making them look bare 
although leaves are present the full length of the stem and into the 
inflorescence. Both basal and stem leaves tend to be very long and 
narrow, giving the plant an open, loose appearance. Flowering 
stems can be a foot or more tall and are usually very upright. 

One distinctive trait of this species is the tendency for the stems 
and leaves to be completely glabrous below the inflorescence and 
densely sticky-hairy within the inflorescence.  
The flowers are relatively small, borne on very short pedicels, and 
clustered densely into interrupted verticellasters, making the 
blooms appear to be clumped along the stem. Description of flower 
color varies somewhat from source to source. The limb is 
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described as blue or lavender. The corolla is usually portrayed as 
lavender or light violet but may have blue lobes. In all cases, 
flowers are described as having prominent, dark violet guidelines. 
(See flower picture in Plate 2).  

Period of Bloom: 

Penstemon atwoodii blooms as early as late May, June and 
sometimes into early July, depending on elevation and yearly 
seasonal variation. Bloom period is typically 3 to 4 weeks.  

Origin: 
Penstemon atwoodii is endemic to the Kaiparowits Plateau, within 
the boundaries of the Grand Staircase-Escalante National 
Monument. Range is limited to Garfield and Kane counties of 
southern Utah (See map below).  

Habitat: 
Penstemon atwoodii grows at 
moderate elevations, generally 
between 1,650 and 2,250 m 
(5,410 to 7,380 ft).  It is 
commonly found on Wahweap 
Sandstone Formations and also on 
the grey sands and clays of the 
Tertiary Kaiparowits 
Formation, also known as 
“Blues”. Typical ecosystems 
include pinyon-juniper 
woodlands and occasionally 
ponderosa pine forests. 
Common companion species include round-leaf buffaloberry, 
serviceberry, mountain mahogany, yucca, Fremont mahonia, and 
Apache plume.  
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Where to See It: 
The only identified locations to view Penstemon atwoodii are 
within the boundaries of Grand Staircase Escalante National 
Monument and most populations can be accessed only via dirt 
roads.  However, one large population can be found along 
Highway 12 and along dirt roads merging with the highway 8-10 
miles east of Henrieville, UT.  There is a turnout along Highway 
12 with a dirt circle drive at approximately 37° 37.291' N 111° 
52.093' W where hundreds of specimens can be found.  Most of 
these plants in this circle are small compared to many specimens of 
the species but when wandering around larger specimens can be 
found.   

Culture: 
Penstemon atwoodii is not known to be in culture and is not 
considered to be a desirable garden species.  

Protection Status: 
Penstemon atwoodii is a narrow endemic. It is considered rare and 
possibly threatened. Federal status is 3C (considered more 
abundant than once thought) and state status is G5T3Q/S1 
(abundant within a localized range). The species is currently on the 
Utah Native Plant Society “Need Data List”. Due to residence 
within a national monument, the species enjoys considerable 
protection. For this reason, and the fact there are no imminent, 
documented threats, there are no petitions or conservation plans in 
place for Penstemon atwoodii.  

  

Penstemon Spotlight is authored by: 
Dr. Stephen Love, University of Idaho &  

Dr. Mikel Stevens, Brigham Young University 
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2011 APS Oregon 
Siskiyou Adventures 

Louise Parsons, Corvallis, Oregon 

A Fantastic Garden Visit.  The 2011 APS Annual Meeting began 
with a visit to one of the finest gardens in the west.  Kathy Allen's 
huge and diverse Medford, Oregon garden reflects her experience 
as a professional propagator. But above all, it reflects her love and 
respect for a great variety of plants. Over many years, she has 
created a vast garden that includes shady spots, spacious rock and 
scree gardens, troughs, and incredible propagation facilities. 
Additionally I was enchanted with her soon-to-be-bountiful and 
spotless vegetable garden that made excellent use of landscape 
fabric to extend the growing season. Enthusiasts come from all 
over to her plant sales that include a wide variety of seed-grown 
gems, including choice penstemons. We are so fortunate to have 
had a special shopping opportunity with tables laden with amazing 
temptations . We are extremely grateful to Kathy for sharing her 
incredible garden. 

And More Shopping. The 2011 Annual meeting evening hosted 
four vendors at the Medford Red Lion Hotel.  APS member Diane 
Stutzman of Desert Jewels Nursery in Spokane, WA, had 
penstemons and companion plants for sale. I purchased a hybrid 
that I had been particularly hankering after, P. 'Miniature Bells'. 
With a reputation for a long bloom season, it has outdone all 
predictions, blooming shortly after I came home and still truckin' 
in late November. Two Medford area nurseries offered choice 
plants. Selections ranged beyond penstemons. Goodwin Creek 
Gardens in Williams had some nice pents, including an attractive 
white-flowered hybrid and a cherry-red P. kunthii, with small, but 
intense flowers. I aim to cross this with a traffic-stopping cherry-
red P. kunthii that I grew from Ginny Maffitt's donation to the 
SeedEx. Both of these youngsters have provided an incredibly long 
bloom season. There is always the dilemma of either dead-heading 
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them for neatness and extended bloom or allowing them to slowly, 
but faithfully, set seed before hard frost. Like a watchful mother 
hen, I carefully clipped individual capsules as their tiny stems 
dried and turned-brown and the capsules started to split a tiny bit. 
APS member Nathan Miller offered artistry from Thistillium 
Pottery for sale. The pottery included an amazing variety of 
creations for the garden and a lovely assortment of pots, mugs, 
bowls, pitchers, jugs, and many other unique pieces. 

Success Follows Weather Anxieties. Any gathering that is 
scheduled a year or two in advance has an element of uncertainty 
when it comes to weather and bloom season. In 2010 - 2011 the 
west had heavy winter snow in the mountains and an especially 
late and cold spring. Anxiety mounted among meeting planners 
and guides as we watched the lingering, stubborn snow on the Mt. 
Ashland ski area weather cam. Luckily, a warm spell emerged a 
couple of weeks before the meeting. A generous snow pack can 
produce good bloom in the high country, but can delay bloom. 
Although folks are pretty philosophical, we were delighted when 
the penstemons responded well to the warm spell. 

The Siskiyous are famous for botanical diversity and the meeting 
attracted 66 attendees. We owe a big, penstemon-filled bouquet of 
thanks to Ginny Maffitt keeping the meeting organizied and 
providing a key to the local penstemons. Over the years, I have 
found that APS is well-practiced at choosing sites that promise 
plant interest even with the vagaries of seasons. 

A Day at Mt. Ashland and Pilot Rock. To avoid congestion, 
groups were divided between two trips. One day was spent 
exploring the area around Pilot Rock and Mt. Ashland, while 
another day was spent  at the botanically-famous Illinois River 
Valley and the area around Eight Dollar Mountain. Along Pilot 
Rock road, which crosses the Pacific Crest Trail, we found 
abundant and varied wildflowers. This very distinctive "rock" is 
actually the remnant core of an ancient (approximately 40 million 
years old) volcano, believed to be one of the oldest in the 
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extensively-eroded Western Cascades (See photograph in plate 3).  
In the vicinity of an old quarry we found a treasure-trove of small 
plant gems growing in scree. Calochortus elegans is a tiny (less 
than 8 cm.) white Mariposa lily with a distinctive fringe on the 
edges of its petals and a delicately-painted purple center. Allium 
siskiyouense resembles another Siskiyou endemic, A. falcifolium, 
with both having distinctive, sickle-shaped leaves. However A. 
siskiyouense is half the size and has pink rather than the flashy, 
deep magenta flowers that make A. falcifolium sought after. Both 
are adorable and grow well in garden scree. 

A hybrid "storm"? The quarry area was indeed a colorful natural 
rock garden. Penstemons at the quarry site were at near-perfection, 
with P. roezlii, P. azureus and P. parvulus stealing the show. The 
latter two species are closely-related. All have brilliant blue 
flowers.  Meeting organizer Ginny Maffitt, whose powers of 
observation are remarkable, pointed out hybridization between P. 
azureus and parvulus.  Measurements of corollas and other 
apparently diagnostic characteristics seemed to overlap. We may 
well have been observing a true species intergrade, making field 
identification tricky at best. In any case, all were simply beautiful. 
Paintbrush and penstemons growing together in a natural setting 
provide a lovely contrast. Castilleja hispida, C. arachnoidea, and 
C. applegatei (photo: Castilleja applegateiPR071011APS by Jake 
Hurlbert) displayed bright splashes of scarlet, orange, and yellow 
amongst the dazzling penstemon blues.  At the Pacific Crest Trail 
we found Penstemon roezlii and a garden favorite of many 
generations and nations, Polemonium carneum.  

Lingering snow kept us from driving to the summit of Mt. 
Ashland. A few adventuresome and well-equipped members did 
reach the summit, where they found P. davidsonii var. davidsonii 
beginning to bloom.  There are positive benefits to being a guide 
for an annual meeting and scouting spots for at least a couple of 
years in advance. With lighter snow in 2009-2010, we had been 
able to see P. davidsonii var. davidsonii. Here is an excuse to 
return or better yet, to plan a future meeting in Dasanthera Land, 
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the Western Cascades. Fortunately, there was plenty to see below 
the summit and in the environs. On the road to the ski area, we 
found P. parvulus, P. speciosus and P. deustus var. suffrutescens 
(See photograph in plate 4).  P. speciosus is a highly-variable 
species. Most typically found at lower elevations, it can range in 
size from near-alpine mats to three-footers with lush wands of 
blockbuster blue. Along the road we found a mid-size 
representation, not as low-growing as the high-elevation form, but 
also not the stately border-busters that we had observed near 
Dufur. Oregon, on the 2004 APS trek.  P. deustus var. 
suffrutescens is a local endemic with dense clusters of tiny pink 
and white flowers less than 15 cm long.  Its occurrence here 
typifies penstemons' oft-found affinity for road cuts.  

A little further up the mountain, roadside stops revealed beautiful 
views of the high Cascades Fuji-style volcano, Mt. Shasta, still 
covered with snow.  This view reminded us of the immensity of 
geologic time. In contrast to the youthful Shasta volcano, with its 
"baby" Shastina and gentle slopes of lava scree, Mt. Ashland is 
composed of ancient (140 to 160 million years old) batholith 
granites, exhumed by uplift and erosion. Although the affinity is a 
loose one, it is geologically related to the Sierras. Mt. Ashland is 
the highest mountain in the Oregon Siskiyous.  In cooler, partially-
shaded, spots along the way we found Delphinium nuttalianum in 
full bloom. The late, heavy snow that had caused penstemon-
anxiety for the organizers, encouraged these masses of royal purple 
flowers. Their splendid snowmelt show is typically short-lived and 
often-missed. Late snow delayed bloom of the near-endemic 
Penstemon anguineus, which we spotted in bud by its 
characteristic hirsute, red stems.  

 A Day at Illinois Valley and Eight Dollar Mountain. A second 
day was devoted to exploring the Illinois Valley and the famous 
Eight Dollar Mountain botanical site.  Top-notch guides, including 
local native plant advocate and photographer Norm Jensen, got us 
oriented with our first stop at the visitor's center at Cave Junction. 
At the entrance of the building we found plantings of bright red 
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and orange Lilium pardalinum ss. wigginsii and pumpkin-orange 
Lilium columbianum in bloom. The center had a nice book and gift 
shop where I purchased a wonderfully-detailed hummingbird book. 
I digress a moment to recall that, in my initial quest for "red 
tubular things" nearly forty years ago, hummingbirds got me 
hooked on penstemons. Back to the Siskiyous. First we continued 
on west, following a small road --with many stops of course --
along Whiskey creek.  Penstemon trips always include numerous 
fascinating plants and joys of nature besides our favorite flowers. 
Who among us is not intrigued by carnivorous plants? 
Darlingtonia californica is found in the area in colorful abundance. 
The chance to visit Darlingtonia fens was unique. It was difficult to 
not make too many stops as masses of fresh bright green "Cobras" 
beckoned. While not quite strictly a Siskiyou endemic, we may 
have been in or near a center of diversity. Unlike a bog, which has 
standing water, a fen has continuously flowing water. A number of 
charming wild orchids also favor fens. 

Right along the roadside we were lucky enough to see blooming 
Epipactis gigantea. aptly-named Chatterbox for its wiggly, lower 
pouch-like petal. In a very active fen near Whiskey Creek a large 
orchid with a distinctive white pouch was identified as 
Cypripedium californicum. Once again penstemons obliged us by 
inhabiting the road cuts and gravel benches. Along Whiskey Creek 
road we found  Penstemon laetus var. sagittatus.  Insect damage 
to anthers made identification a challenge. It took persistence to 
find arrow-shaped anthers. One of the most wonderful aspects of 
an annual gathering of penstemaniacs is amassisng of so many 
sharp eyes. Ellen Wilde spotted a single flower of Viola lobata ssp 
lobata amongst the rocks. Many sharp eyes also gravitated to 
masses of hot pink in partial shade. Mats of dainty flowers, less 
than 10 cm. high, were identified as a local gem, Epilobium 
siskiyouense. Another bonus from the cold spring were blooms of 
coral to brick red Lilium bolanderi. 
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Eight Dollar Mountain Beckoned, so after a spell of lunch and 
relaxation, we headed for another great botanical spot.  
Darlingtonia fens are found here on natural terraces, created by 
landslides intersecting active springs. At the base of the mountain 
we made a lengthy stop. In a lean, roadside scree Ginny had 
spotted an especially tiny and delicate penstemon. It seemed to 
have narrower leaves than P. roezlii. Though outside of its known 
(Klamath Mts.) range, she had contemplated an identity of 
Serpentine endemic P. filiformis. Ginny sent a small specimen to 
Oregon State University Herbarium, where it was confirmed to be 
P.  roezlii, after all.  Although the weather had been blissful, late 
afternoon heat arrived, encouraging some of the group to relax in 
the shade while others hiked a one-mile trail to view waterfalls and 
rapids along the Illinois River.  Along the trail we found more P. 
roezlii and an endearing rock fern Cheilanthes siliquosa (syn. 
Aspidotis densa) growing in rock crevices. Occasionally listed in 
literature as a Serpentine endemic, this seemingly-delicate rock 
fern has survived in my garden in a loam-filled crevice of concrete 
rubble for more than fifteen years, 

Summary of the "Crazy, Mixed-up Geology of the Siskiyous".  
In discussing this topic, is difficult to compress events of physical 
and chemical complexity --and of vast amounts of time --that could 
easily occupy a hefty book or two. Kindly indulge me while I try. 
Between 150 and 80 million years ago, oceanic crust with a 
mixture of basalts and sediments was shoved onto the continent. At 
the same time, much of the material was subducted, i.e. carried-
down, beneath the edge of the continent in the process of the 
collision. APS member Ted Kipping, quoting from a geology talk 
he once heard, likened the end product to a pizza made with an 
assortment of toppings --then delivered by being shoved under the 
door! The Siskiyous are a mixture of rough slices of an assortment 
of rocks, folded and faulted and deeply buried, to be later uplifted 
and exposed though erosion. Oceanic basalts are rich in iron, 
magnesium, chrome and other metals and metallic minerals. With 
partial melting and metamorphism, magnesium is substituted for 
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calcium in the molecular scheme of things, even though both are 
relatively abundant in the parent rocks. 

OK, so what does all this have to do with plants?....with 
penstemons?  Geology can be a mighty factor in weather and 
climate. In the Siskiyous, a prominent orographic front causes 
heavy winter snowfall. Proximity to the coast and a westerly wind 
belt not only promote snowfall, but also provide a strongly 
maritime, mitigating influence. Climatically, there is enough chill 
to encourage development of plant dormancy, but at the same time, 
winters are kind enough to allow a great variety of plants to 
flourish. Thus geologic relationships feature interplay of factors. 
On a larger scale, topographic isolation creates biogeographical 
"islands", contributing to both diversity and endemism. 
Topography affects climate on a more local scale too. Whenever I 
fly over mountains, the "scalloped" pattern of vegetation is 
remarkably evident. Air drainage lowers the vegetation line in 
mountain canyons.  

Both physical and chemical factors play into rock-plant 
relationships. Although variations among rocks and minerals are 
mind-boggling, there are a relatively low number of elements and 
their major oxides that dominate mineral nutrition in plants. With 
variations on the theme, metamorphism can lock up important 
minerals. Serpentine areas are one example of this. Other areas 
such as shale and slate barrens also provide for unique plant 
communities. On the other side of the coin, metamorphism can 
also promote weathering and availability of select elements. It can 
also give preference to select plant species when competition is 
lessened in lean conditions. Some flowering plants show affinities 
for select rocks. Amazingly it is bacteria, lichens, and fungi that 
can actually directly digest rocks and even select minerals such as 
feldspar.  

Physical properties of rocks are often as important as bulk 
chemistry. For example, rock cleavage (how a rock breaks-up into 
large and/or small pieces) can either enhance or inhibit drainage. A 
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characteristic as seemingly mundane as rock color can influence 
plant habitat. For instance, light colors will reflect sun and 
decrease soil temperature. However soil cooling can be enhanced 
by rocks of any color. Many igneous rocks and their metamorphic 
equivalents -- even those relatively rich in iron and magnesium --
are composed largely of glass. Thus rocks themselves can play a 
mitigating role in micro-climate. Rocks tend to even-out diurnal 
temperature fluctuations. Even on the hottest summer day, you can 
lift a rock and find that the soil beneath is remarkably cool. At the 
same time, rocks will absorb and hold-in a portion of the day's 
solar heat that would otherwise be rapidly radiated back into space 
at night. 

Soil characteristics are influenced by a seemingly endless 
complexity of clay minerals. Some will aid in the formation of a 
crust as soil dries. Gardeners sometimes curse this tendency, but 
when it serves as a barrier to increased evaporation loss, such a 
crust can increase water availability. Because many penstemon 
species have long, fine --and very opportunistic --roots, they take 
great advantage of this protected water.  Gardeners often consider 
freeze-thaw cycles a bane. However this is an important natural 
cultivator of wonderfully "fluffy" aerated soils. In western volcanic 
mountains, "popcorn soils" are a haven for plant gems, including 
the smallest penstemon species. With all of these factors, is it any 
wonder that so many penstemons love rocks and grit? The plants 
and their rocks have a complex and endlessly fascinating 
relationship, which I have only broad-brushed here. To really delve 
into this subject, I recommend Arthur Kruckeberg's book, Geology 
and Plant Life. (University of Washington Press, 2002). 

Join the Fun and Learning. If you have yet to attend an APS 
annual meeting, please consider joining the fun. In these tough 
times attendance can take the form of a bargain vacation. Where 
else could you join a group whose collective knowledge is 
absolutely incredible? Besides the diversity of plant people, there 
are always plenty of folks who can read the rocks. 
"Penstemaniacs" may also be bug and butterfly people, birders, 
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fungi-fans, and all-'round lovers of nature. And speaking of 
amazing diversity of talent and knowledge, special thanks to  Jake 
Hurlbert, master of "Fun-guy's MycoEco WebSite, specializing in 
the Ecology of Fungi and Home of the Pacific Northwest 
Mycological Association" (http://mycoeco.com), for the beautiful 
penstemon photos. Above all, penstemon people are the friendliest 
folks you could ever hope to meet. We look forward to Wyoming 
treats in 2012! 
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Evolution of American Penstemon 
Society Annual Meetings 

Dale Lindgren, North Platte, Nebraska 
APS Historian 

One of the major activities of the American Penstemon Society 
(APS) has been the annual meetings. For some members, attending 
APS meetings is one of the main reasons for being involved in this 
organization.    However, the national meetings, as we know them 
now, have only been held consistently since 1993.  Before that, 
national APS meetings were rare. 

The first organized APS meeting on record was in 1947 in 
Shenandoah, Iowa. It was a joint meeting of the Midwest 
Hemerocallis Society and the American Penstemon Society. This 
meeting was mainly a regional meeting but people from many 
states attended.   “People attending were mostly from neighboring 
states, though New York, Virginia, Indiana, Ohio, Montana, 
Colorado and Texas were represented.  There were 8 vases of 
penstemons on display, among them ‘Garnet’, ‘Firebird’, P. 
barbatus, and P. tubaeflorus.   Only about 75 people attended the 
Penstemon slide show by Ralph Bennett. The group later gathered 
in the large radio auditorium to hear Mrs. Fischer give her regular 
broadcast.  Mrs. Helen Fischer was known as the ‘The Flower 
Lady’ of the Midwest.  Mrs. Fischer, who at that time was giving 
daily talks on gardening subjects over the radio from Shenandoah, 
Iowa, became interested in penstemon. She praised both 
penstemons and the Penstemon Society highly in her talks, and 
thus made them known to thousands of listeners in the Midwest. As 
a result, the membership in the society grew at an amazing rate, 
especially in western Iowa and eastern Nebraska” (Bangs, 1947; 
Bennett, 1967). 

“A noticeable thing about the1947 meeting was the friendliness 
displayed by everybody. A visitor from the East remarked that 
everyone seemed so glad to meet everyone else that he thought 
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they must all know one another. Later he realized that those people 
were not acquainted, but were just friendly to everyone” (Bangs, 
1947).  That attitude is still prevalent at APS meetings. 

The next regional meeting in the Midwest was held in 1949.  Mrs. 
Lena Seeba of Cook, Nebraska, hosted this Midwest regional 
meeting on June 3, 1949. There were 40 registered, from Iowa, 
Missouri and Nebraska. This meeting was held during the 
blooming season. There were 25 beautiful arrangements; some 
were penstemon alone, some were with mixed flowers. There were 
75 specimens of penstemons in pop bottles arranged on a long 
table. Slides and movies of Penstemon were shown. The article in 
the APS Bulletin describing this event stated “so we felt that first 
regional meeting held in this area was a splendid success in every 
way” (Seeba, 1949). 

Midwest regional APS meetings continued until 1991 (See 
photographs in plates 5,6). There were 19 meetings in Nebraska, 9 
in Kansas, 6 in Iowa, 2 in Arkansas, 1 in Ohio and 1 in Colorado.  
Most of these meetings had plant sales to raise money for APS 
activities.  In 1958, 1986 and 1987, the Midwest regional meetings 
were held in conjunction with national meetings.  

The Northwest Region of the APS began their annual meetings in 
1955. The last Northwest meeting as recorded in the Bulletin of the 
APS was in 1992. This meeting was listed as a Western Regional 
Meeting. In summary, 12 Northwest meetings were held in 
Washington, 10 in Oregon, 4 in Idaho, 3 each in Canada and 
Nevada, 2 in Montana and 1 each in California and Utah. 

There were limited APS meetings in other regions as well. In 1957, 
an East Coast regional meeting was held in Portland, Maine, but 
attendance was poor with only 6 attending. No other regional 
meetings, or national meetings, were reported in the eastern USA. 

From 1988 to 1991, there were Southwest Regional meetings. The 
first was hosted by Ellen Wilde in Arizona in 1988. The other 
meetings were held in 1989 in Yucaipa, California, New Mexico in 
1991 hosted by Ellen Wilde, and the 1992 meeting was a combined 
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Northwest and Southwest APS meeting in Ely, Nevada. 

National American Penstemon Society Meetings 
The first (as advertized in the APS Bulletin) national APS meeting 
was held in 1958 at the University of Nebraska Research Center in 
North Platte, Nebraska (See photograph in plate 7).  There were 26 
APS members and 24 guests present. Glenn Viehmeyer hosted the 
meeting and it was stated “thousands of Penstemon plants were 
viewed in the prime of bloom” in Viehmeyer’s research plantings.  
Glenn estimated the number of penstemon plants at 5 or 6 
thousand.  “After viewing the penstemon plots, we called the 
people into the auditorium and got them seated. I (Ralph Bennett) 
seated the circle directors at one table and at the other I placed the 
officers. This was so the members could see what these hard-
working directors and officers look like”.  The agenda included 
tours (Nebraska and Colorado), a lengthy president’s address, 
nurseryman’s point of view, hybridization, seed exchange, 
registration of clones/varieties and the treasurer’s report ($347.76). 
On the second day of the meeting, the group went on a trip to 
Colorado to see P. ambiguus (Bennett, 1958). 

After that, it was almost 30 years before the next national meeting 
was held.  In 1986 a national meeting was held in Denver, 
Colorado (See photograph in plate 8).  Over 35 APS members 
were present and an extensive business meeting was held.  In 1987, 
Ellen Wilde hosted a national APS meeting in New Mexico. A 
visit to Cactus Hill was a highlight. 

There was a drought of national APS meetings for 6 years until 
1993 when an APS meeting was held in conjunction with the 
ARGS meeting in Denver. In 1994, the Society started having APS 
National meetings on a regular basis which has continued until the 
present time.  The national meeting was held twice outside the 
United States, once in England in 2000 and once in northern 
Mexico in 2009.  In summary, there were 5 national meetings in 
Colorado, 3 in Oregon, 2 each in New Mexico, Idaho and Utah, 
and 1 meeting each in Wyoming, South Dakota, Washington, 
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California, Arizona and Nevada plus England and Mexico.  

The meeting in England gave members a chance to see beautiful 
penstemon hybrids and the trip to Mexico was a chance to see 
species in the wild that we usually only read about.  All of the 
meetings provided great scenery. 

There have been some gradual changes in the APS meetings since 
the early meetings in the 1950s. These changes include but are not 
limited to: 1) there has been a shift from the Midwest to the West 
for meeting locations (This would be expected as the Society 
members are interested in seeing penstemon in their native 
habitat); 2) based on meeting registrations and photos, attendees at 
early meetings were mainly female and now the Society has about 
an equal number of men and women attending; 3) there appears to 
be more younger people attending the meetings now than was 
common in the late 1940s and 1950s; and 4) the interest in 
penstemon has shifted from hybrids and cultivars to species.  One 
of the strengths of the national APS meetings is that they provide 
the opportunity to see Penstemons in their native habitats and the 
meetings are a great opportunity to socialize and renew 
acquaintances with penstemaniacs. 

Sometimes, unexpected events happen at meetings that, as 
individuals, we remember. At the Midwest APS meeting in North 
Platte, George Yingling, the 1991 APS President, had a heart 
attack.  His wife flew in from Dayton, Ohio, and stayed with the 
Lindgrens while George was recuperating.  A special bond was 
formed between the Yingling’s and the Lindgren’s. 

I have based this summary on articles in Bulletins of the APS, old 
photos, and from personal experiences.  I have prepared tables 
listing all the Regional and National APS Meetings but these are 
not included in this article.  However, I would be glad to share 
these with anyone who would like a copy. Any additional 
information or corrections to this information by APS members or 
photos of APS meetings can be forwarded to the APS Historian.   
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Burlington Future Farmers of 
America Penstemon Project 

Linda Langelo, Holyoke, Colorado, Phillips County 
Extension 

Lisa Brewer, Burlington, Colorado 
Students at Burlington High School, Colorado 

Colorado State University Extension, Golden Plains Area was 
awarded an American Penstemon Society Grant for a special 
project.  The project has two objectives. First is to teach Future 
Farmers of America and science students the principles of 
propagation, greenhouse management, botany, beneficial insects 
and pests, and water conservation. Second is to give the students 
experience with successfully grow 12 Penstemon species from 
seed. Successfully propagated plants will eventually be 
transplanted into a native plant demonstration garden and along a 
Highway 24 median in downtown Burlington, Colorado. 

The students are using the following 12 species/cultivars for this 
Penstemon project:  

P. barbatus ‘Iron Maiden’, P. calycosus, P. cobaea, P. digitalis 
‘Husker Red’, P. grandiflorus, P. hirsutus,   P. palmeri, P. 
payettensis, P. paysoniforum, P. strictus, P. tubaeflorus, P. 
whippleanus ‘Chocolate Drop’ 

In the spring of 2011, seed of the penstemon species were planted 
into 24 flats inside a school greenhouse. The seed initially 
germinated at an overall rate of 60%. The students moved the 
Penstemons to a protected outdoor location in April to help 
increase the germination rate to 90%. 

Throughout the growing period the plants were closely monitored. 
When they reached the stage of having two sets of true leaves, it 
was decided that the plants should be transplanted outside and 
acclimated to normal Colorado spring conditions.  At this time, the 
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plants were generally about 2 inches in height. Seedlings were 
planted directly into their prospective landscape locations.  
However, Mother Nature had her own designs.  Within a couple of 
weeks of moving the plants outside, an early evening storm 
dropped damaging hail. The plants were not under hail screen of 
any kind and it totally devastated the young plants.   

In spite of the problems, the students reported that they learned 
many things from the project.  

1. The weather conditions taught the students how little control we 
have with Mother Nature.  We as humans, often attempt to set a 
timeline for our projects that do not match ideal conditions.   

2. The overall consensus by the students was they were surprised at 
the length of time it took for Penstemon seeds to germinate in 
comparison with tomato seeds or other common garden seeds.  A 
number of students commented that the native seeds take so much 
longer to germinate than regular garden variety vegetable seeds.  
Melissa Blandford commented she was very surprised by this type 
of a response from the native seeds.  The students realized that 
Mother Nature has built-in protection mechanisms in the make-up 
of Penstemon genetics. 

3. The choice to germinate the seeds inside a school greenhouse 
led to other conclusions. At first, the controlled environment in the 
greenhouse was too warm for the seed to grow.  Lowering the 
temperature to 60 degrees and turning it back at night to 55 degrees 
was still too warm.  The seeds were moved to the floor under the 
benches.  This was the coolest place in the greenhouse.  This 
seemed to help but new seedlings lacked the needed light. Having 
had a 90% germination rate was great when working with these 
native penstemon plants. 

4. The students used two different types of soil media to germinate 
the penstemon seeds.  The two types of soil media used to 
germinate the penstemon were as follows: 
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a. 1/3 peat, 1/3 perolite, 1/3 sand (from LaPorte Nursery 
in Fort Collins, Colorado) 

b. Lambert peat moss and micro-nutrients and polymers 

The 1st germination in the fall we used the LaPorte Nursery 
recommendation and the 2nd germination in the spring we used a 
Penstemon grower’s recommendation.  However, LaPorte Nursery 
does grow penstemon and natives and alpine plants. 

This simple project has led the students on to other learning 
opportunities. The next project the students are actively working 
on (using American Penstemon Society funding) is creating two 
“How – To” You Tube videos to demonstrate Penstemon direct 
seeding and propagation from cuttings.  Along with this, they are 
also doing a video this spring on how to use Penstemons in the 
landscape.  To complement the videos, the students are writing fact 
sheets on Penstemon related topics. 
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Germination Protocols for Eight 
Rare Colorado Native Penstemon 

Species 
Katy Wilcox, Cindy Newlander, 

Dr. Sarada Krishnan, Mike Bone 
Denver Botanic Garden, Denver, Colorado 

Report on an APS funded research project: 
Introduction 
Denver Botanic Gardens personnel have experience in creating 
germination and propagation protocols for native plants, including 
many rare species. This work has benefited the Plant Select® 
program of which Denver Botanic Gardens is a major partner. 
Problems with the introduction of native plants into the nursery 
industry often involve lack of information for optimizing 
propagation. 

One characteristic frequently found in plants from cold climates 
and/or high elevations is seed dormancy. Dormancy is defined as 
“a state in which seeds are prevented from germinating even under 
environmental conditions normally favorable for germination. 
These conditions are a complex combination of water, light, 
temperature, gasses, mechanical restrictions, seed coats and 
hormone structures” (International Specialty Supply). There are 
various methods used to overcome seed dormancy, including cold 
or heat treatments, chemical treatments, light exposure, or physical 
injury of the seed coat through scarification.   

Resolving issues with seed dormancy and propagation can be 
important in the production and preservation of rare plants. Denver 
Botanic Gardens is a participating institution of the Center for 
Plant Conservation and steward for over 50 rare taxa including 
several species of Colorado such as Penstemon debilis, P. 
degeneri, P. gibbensii, P. harringtonii, P. penlandii, P. retrorsus, 
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and P. scariosus var. albifluvis. 
Many of these penstemons are in need of research-based 
characterization. According to the Center for Plant Conservation 
website (See reference), Penstemon gibbensii needs studies to 
define germination requirements, as well as to generate 
information about seed collection and storage.  Penstemon 
penlandii and P. scariosus var. albifluvis need seed collection and 
long term storage information. The latter also needs seedling 
establishment work. This research project has allowed us to start 
investigating these species and their germination requirements, as 
well as send seeds to be stored long-term at the National Center for 
Genetic Resources Preservation (NCGRP) in Fort Collins.  Denver 
Botanic Gardens has banked seeds with NCGRP in the past for P. 
degeneri, P. gibbensii, and P. penlandii.  
Some previous research has shown that penstemon seed may lose 
dormancy over time Allen and Meyer, 1990) although there has 
been disagreement with findings from other studies (Meyer and 
others, 1995). We assumed, that like many Penstemon spp., seeds 
can be difficult to germinate without a chilling period and that the 
addition of GA3 might help with addressing dormancy.  Previous 
work done on Intermountain species has found that chilling 
requirements may be correlated to elevation and may be minimized 
by using GA3 (Kitchen and Meyer, 1991). 

Study Objectives 
The main objective of this research was to document the most 
effective practical germination methods for each species. 
Secondary goals involved a study of the effect of seed age on seed 
dormancy and germination, sending new seed to NCGRP (the last 
seed banked was in 1989-1992 and was collected from only three 
of the species), testing the germination and viability on the old 
collections to ensure the seeds currently in storage are still viable, 
and to create a plan for seed bank replacement, if needed.   
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Methods 
Viability and germination testing were completed on eight rare 
penstemon taxa. In 2010, our seed collection efforts focused on 
three rare Colorado species: Penstemon penlandii, P. 
harringtonii, and P. gibbensii. It was a difficult year to collect 
seed of these rare species due to animal browsing of the plants in 
various locales.  For the other species, we recalled them from 
NCGRP, and from Alplains Seed Company.  Species acquired and 
the collection years include P. debilis (1997 & 2003), P. grahamii 
(2001, 2008), P. retrorsus (1995), P. degeneri (1989), P. penlandii 
(1990, 1995), P. scariosus var. albifluvis (1988, 2006), and P. 
gibbensii (2009). The total number of collections tested was 15, 
with 8 species being represented. The eight species studied are 
either listed under the federal endangered species list, the federal 
endangered species candidate list or are rare in Colorado. Small 
lots of P. debilis, P. grahamii, and P. retrorsus were obtained 
from Alplains. P. debilis and P. retrorsus are both of known wild 
origin while the P. grahamii came from cultivated parentage.   

Prior to testing, a visual inspection of seed was completed and 
damaged seed removed. A tetrazolium (TZ) test was completed 
before the germination trials and used as an indicator of seed 
viability. The tetrazolium test was performed on 10 seeds from 
each of the 15 samples of the eight species.  High resolution photos 
were taken of some representative samples through a dissecting 
scope. The tetrazolium test was analyzed, and any seed that had 
questionable staining was considered non-viable (See photographs 
in plates 9, 10). 

Germination was tested on each of the collected or purchased 
species through 4 treatment protocols:  45-day and 90-day cold 
stratification treatments; gibberellic acid (GA3) treatment, and a 
control group. The amount of seed used for each treatment varied 
due to availability. The treatments began on July 7, 2011, when the 
90-day cold stratification seeds were sown and put into the walk-in 
cooler at 38-41°F. The 45-day cold stratification was put in on 
August 25th. The GA3 treated and 90-day cold stratified seeds were 
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sown in trays containing Fafard germinating mix and were placed 
in the propagation greenhouse at 70º F on October 7th, followed by 
the 45-day on October 10th. The trays were watered by hand as 
needed twice daily, and were checked Oct. 17th, Oct. 24th, Nov. 3rd, 
and Nov. 7th respectively. Seedlings were counted in each tray by 
cell number, and their survival and condition was tracked 
throughout the experiment.  

Results 
Preliminary results are reported in Table 1, from which we can 
draw a few conclusions about each collection/species. Within the 
description for each species, a ranking of threatened/endangered 
status is given. Rankings from the Colorado Natural Heritage 
Program (Seed web site address in the references for additional 
information) rank the imperiled or rare status of plant species 
throughout the state of Colorado. A ranking of G1 denotes critical 
peril globally while a ranking of S1 means a species is critically 
imperiled in the state of Colorado, as well.   

Penstemon debilis O’Kane & Anderson -G1/S1 (Smith): 
Parachute Creek penstemon is found on sparsely vegetated, south 
facing, steep and white shale talus slopes at elevations of 7,800 to 
9,200 feet. It is endemic to Garfield County, Colorado and is 
threatened by habitat destruction due to natural gas production. 
The population in 2006 was 1/9 of what was estimated in 1998. 

Seed germination for this species was very low, regardless of seed 
lot tested. The 1997 seed showed 0% TZ viability and no 
germination, regardless of treatment. This seed appeared to be too 
old to retain viability. The 2003 seed had high TZ viability, but 
only a very few seeds germinated and then only with the 45 day 
cold treatment. The 2008 seed showed moderate TZ viability but 
no seed germinated, regardless of treatment. 

Penstemon degeneri  Crosswhite - G2/S2 (Dawson): Degener 
beardtongue is found in decomposing granitic soils south of the 
Arkansas River, in Pinyon-juniper woodlands and montane 
grasslands at elevations from 6,000-9,500 feet. It is endemic to 
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Fremont and Custer Counties in central Colorado.  

Only 2009-collected seed was tested. The TZ test showed 70% 
viability. The highest germination results were found in the GA3 
treatment (60%) and control (60%), followed by 45-day (41%), 
and finally 90-day (24%).  

Penstemon gibbensii  Dorn - G1/S1 (DePrenger-Levin): Gibbens 
beardtongue grows in sparsely vegetated shale or sandy-clay slopes 
of the Browns Park Formation in pinyon-juniper, sagebrush or 
greasewood-saltbrush communities at elevations of 5,500-7,700 
feet. There are four known populations with an estimated 7,500 
plants in SC Wyoming, NE Utah and Moffat County in Colorado. 
Threats include grazing, off-road vehicle use and oil and gas 
exploration. 

Only 2009-collected seed was tested. The TZ test showed 50% 
viability. All treated seed showed germination superior to the 
control The highest germination results were found in the GA3 
treatment (50%) and the 90-day treatment (50%).  

Penstemon grahamii Keck ex E. Graham - G2/S2: Graham 
beardtongue lives on talus slopes and knolls in desert shrub and 
pinyon-juniper communities at elevation of 5,800 to 6,000 feet. It’s 
only population in Colorado is located in Rio Blanco County 
(Spackman, 1997). 

The 2001 seed had higher TZ viability (70%) than did the 2008 
seed (50%). Cold was the only treatment to enhance germination 
with the 45-day treatment producing the highest germination in the 
2001 seed lot and the 90-day treatment giving the best results for 
the 2008 seed. .  

Penstemon harringtonii Penland - G3/S3: Harrington 
beardtongue is found in open sagebrush and pinyon-juniper 
habitats at elevations of 6,800 to 9,200 feet. It is endemic to 
Colorado in Eagle, Garfield, Grand, Pitkin, Routt and Summit 
Counties (Spackman, 1997). 

Germination in the 2007 seed lot was very poor. The TZ test 
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showed 40% viability but only a few seeds germinated, all in the 
45-day cold treatment. More germination occurred with the 2010 
seed lot, which had very high TZ viability at 90%. The 90-day 
treatment was narrowly more successful (7%) over the GA3 test 
(5%). A few seeds also germinated in the 45-day treatment group. 
We suspect this species exhibits deep dormancy, and that a GA3 
treatment before cold stratification may increase germination 
success. 

Penstemon penlandii W.A. Weber - G1/S1: Penland penstemon 
grows on alkaline shale in barren clay containing selenium at 
elevations of 7,500 to 7,700 feet. It is endemic to Grand County in 
Colorado and has an estimated 5,500 individuals. Threats include 
off-road vehicles and mineral exploration (DePrenger-Levin). 

Seed lots from three different collection years were tested for this 
species, two of the lots being over 15 years old. TZ viability tests 
showed moderately high viability in 1990 (60%) and 1995 (60%), 
but only 10% viability in the seed collected in 2010. The 
germination tests for the 2010 seed did not confirm the findings of 
low viability. Seed from all three years germinated at very similar 
levels, indicating P. penlandii seed has good longevity in storage. 
For all three seed lots, the best germination occurred as a result of 
45-day cold treatment, followed by 90-day cold, minimal 
germination with GA3, and no germination in the control (no 
treatment).  

Penstemon retrorsus Payson ex Pennell - G3/S3: Adobe 
beardtongue is found in barren gray adobe hills in Mancos 
Formation shale and is associated with saltbrush and/or sagebrush. 
It is endemic to Colorado in Delta and Montrose Counties where it 
grows at elevations from 5,100 to 6,500 feet (Spackman, 1997). 

Only seed collected in 1995 was tested. The TZ test showed very 
low (10%) viability. Only one seedling emerged from any 
treatment, 45-day cold.  In the TZ test, many of the seeds were 
bluish-black, which can indicate disease in Penstemon spp 
(AOSA). 
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Penstemon scariosus var. albifluvis Pennell var. albifluvis 
(England) N. Holmgren - G4T1/S1: White River penstemon 
grows along the White River in NE Utah (Uintah County) and NW 
Colorado (Rio Blanco County) at elevations of 5,000 to 7,200 feet. 
It is threatened by gas development, grazing and hiking trails 
(DePrenger-Levin. 

Seed collected in 1990 and 2006 was tested for this species. The 
oldest seed had the highest TZ viability (70%) vs 20% for the 2006 
seed. Seed from both years germinated best after 90-day cold 
treatment, had limited germination after 45-day cold and not 
germination with GA3, The control treatment also produced no 
germinated seeds.  

Discussion 
These results are very preliminary, but do allow identification of 
some trends and lead to tentative conclusions. Here are a few of 
the ideas that have so far been identified.  

P. debilis generally exhibited very poor germination, regardless of 
seed age. The 2008 seed had 70% TZ viability, which is a measure 
only of live tissue in the seed, but the live seed still did not 
germinate. This species may have complex dormancy that needs to 
be investigated.  The seed could need longer cold treatment, or be 
negatively affected by cold treatment.  

P. degeneri showed the highest levels of germination after 
treatment with GA3. From these data, GA3 would be recommended 
for this species rather than cold treatment. More work is needed to 
determine if this response is habitat-correlated (Meyer and 
Kitchen, 1994). This is one of the rare Penstemon spp. that has 
been successfully established in the Ponderosa Border at Denver 
Botanic Gardens, possibly influenced by a higher rate of 
germination and survival.   

Penstemon gibbensii reacted equally well with a long cold 
treatment or treatment with GA3.A combination of both treatments 
could lead to higher success rates.   
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The 45-day cold treatment was most successful for P. grahamii, 
yet the 90-day also had good germination. Experimenting with 
shorter cold periods could directly affect germination success with 
this species.   

Based on the TZ test, the newer seed of P. harringtonii was 
expected to have a very high germination rate than the older seed; 
not the case. Both had low germination; the 45-day cold treatment 
was better for the older seed, which could be due to decreased 
dormancy requirement. In the newer seed, the GA3 treatment and 
90-day cold treatment were more successful.  The use of a 
combination of longer cold and GA3 treatments, or an investigation 
of possible complex dormancy could increase the germination 
success.   

In the case of P. penlandii, both old and new seed germinated very 
well and all three treatments produced similar results, regardless of 
seed age.  The 45-day cold treatment was optimal in all three 
samples. Two of the samples positively reacted to GA3 treatment.  
The 90-day cold treatment also had high rates of germination.   

P. retrorsus had very poor germination, which is most likely due 
to a seed borne disease that was evident in the TZ test.  Further 
collection to see if there is a specific disease infecting this species, 
or if it was represented in the population of our one sample would 
be very useful for future testing of this species.   

The older seed of P. scariosus var. albifluvis had better 
germination than the newer seed. Many factors could contribute to 
this.  Both samples had better germination with the 90-day cold 
treatment, but many seedlings germinated prematurely and became 
etiolated, a condition that often precludes survival upon 
transplanting. If the etiolation was occurring primarily in the 90-
day treatment, and the 45-day was more successful, a shorter 
period of cold would seem ideal.  However, in these 
circumstances, it seems that more extensive germination testing 
can be the only recommendation. 
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Due to the limited and preliminary nature of this study, 
conclusions being drawn can only be considered as a basis for 
further research.  Small seed lot availability prevents the 
repeatability of the TZ testing, as well as a smaller scope of 
treatments. This is a common situation with rare species, resulting 
from limited seed availability. The ability to add treatments to 
available species in the future will be of vast importance to 
determine the best germination protocols for each of these rare 
species.  Expanded testing and these collected data could facilitate 
better protection or reintroduction by painting a clearer picture of 
challenges faced in managing these rare species.  Further 
investigation into the differing ages of seed and how that is 
correlated with viability will be very important in helping us 
understand how to better collect and store this plant material for 
the long term, without depleting the seed sources in the wild of 
these rare populations. In order to do good seed age testing, it will 
be important to know the viability and germinability of seed going 
into storage. 
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Table 1. Preliminary results of germination tests for 8 rare Colorado Penstemon species. 

Species 
Collection 
info Seed Count 

TZ 
Germ%  
10 seeds 

Seed# per 
cold 
treatment 

90 day 
cold  

45 day 
cold  Gibb.  Control 

P. scariosus 
var. albifluvis 

DBG Coll. 
2006 

120 seeds 
[removed 5]  20% 45 seeds 5%  2% 0% 0% 

P. scariosus 
var. albifluvis 

DBG Coll. 
1990 

132 seeds 
[removed 2] 70% 43 seeds 42%  21% 0% 0% 

P. debilis 
Alplains 
Seed 1997  

189 seeds 
[removed 10] 0% 41 seeds 0% 0% 0% 0% 

P. debilis 
Alplains 
Seed 2003  

208 seeds 
[removed 6] 70% 44 seeds 0% 2% 0% 0% 

P. debilis 2008 Coll. 
127 seeds 
[removed 6] 30% 43 seeds 0% 0% 0% 0% 

P. degeneri 2009 Coll. 
138 seeds 
[removed 18] 70% 54 seeds 24% 41%  60% 60% 

P. gibbensii  
DBG Coll. 
2009  

127 seeds 
[removed 6] 50% 42 seeds 50%  43%  50%  10% 

P. grahamii 
Alplains 
Seed 2001  

180 seeds 
[removed 12] 70% 31 seeds 42%  48% 0% 0% 

P. grahamii 
Alplains 
Seed 2008  

212 seeds 
[removed 2] 50% 43 seeds 19%  9% 0% 0% 
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P. harringtonii 
DBG Coll. 
2007             

104 seeds 
[removed 22] 40% 42 seeds 0% 

 
0% 

No 
Control 

P. harringtonii 
DBG Coll. 
2010  

130 seeds 
[removed 1] 90% 43 seeds 7% 

 
5% 0% 

P. penlandii 
DBG Coll. 
1990 123 seeds 60% 41 seeds 24%  34%  0% 0% 

P. penlandii 
DBG Coll. 
1995  

140 seeds 
[removed 1] 60% 43 seeds 23%  37%  5% 0% 

P. penlandii 
DBG Coll. 
2010  

129 seeds 
[removed 4] 10% 37 seeds 30%  38%  10% 0% 

P. retrorsus 
Alplains 
Seed1995  

226 seeds 
[removed 20] 10% 43 seeds 0% 2% 0% 0% 
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Plate 1. Whole plant picture of Penstemon atwoodii, a species endemic to the 
Grand Staircase-Escalante National Monument in Utah. Photograph by Mikel 
Stevens. 

 

 
Plate 2. Flowers of Penstemon atwoodii, a rare species from the red-rock 
country of southern Utah. Photograph by Mikel Stevens.  



 37 

 
Plate 3. Members of the American Penstemon Society at Pilot Rock, a stop on 
the Mount Ashland tour at the annual meeting held at Medford, Oregon in 2011. 
Photograph by Stephen Love. 

 
 

 
Plate 4. Tour at the 2011 APS annual meeting at Redmond, Oregon. Jay Lunn  
photographing Penstemon parvulus on Mount Ashland road in the Siskiyou 
Mountains. Photograph by Stephen Love.  
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Plate 5. Attendees at the 1951 Midwest Regional Meeting of the American 
Penstemon Society. From left to right are Ellen Olsen, Fern Irving, and Jo Broe. 
Photograph held by Dale Lindgren in the APS archives. 

 

 
Plate 6. Attendees at the 1952 Midwest Regional Meeting of the American 
Penstemon Society held in Omaha, Nebraska. Photograph held by Dale 
Lindgren in the APS archives. 
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Plate 7. Field day at the first national American Penstemon Society meeting in 
1958. The meeting was held at the University of Nebraska Research Center in 
North Platte. Photograph held by Dale Lindgren in the APS archives. 
 

 
Plate 8. Attendees at the 1986 American Penstemon Society meeting held in 
Denver, Colorado. Photograph held by Dale Lindgren in the APS archives. 
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Plate 9. Tetrazolium test on a dissected penstemon seed embryo, results of 
germination research being done at Denver Botanic Garden. The red stain color 
of the embryo is indicative of a live seed. Photograph by Katy Wilcox. 
 

 
Plate 10. Tetrazolium test on a dissected penstemon seed embryo, results of 
germination research being done at Denver Botanic Garden. The dark, unstained 
color of the embryo is indicative of a non-viable seed. Photograph by Katy 
Wilcox.  
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Plate 11. Dorothy Tuthill, Jens Fristad, and John Christy visiting a Penstemon 
aff. hesperius site on the Tualatin Refuge in Oregon. Photograph by Ginny 
Maffitt. 
 

 
Plate 12. Flowers of Penstemon aff. hesperius showing long, fuzzy calyxes, one 
of the morphological characteristics that make this species unique. Photograph 
by Ginny Maffitt.  
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Plate 13. Map showing historical and recent documented occurrences of 
Penstemon aff. hesperius. Research funded by APS is being conducted to 
determine taxanomic distinctness of this species from Penstemon rydbergii. 
Map developed by Dr. John Christy. 
 

 
Plate 14. First place photograph in the APS photo contest in the category 
‘Penstemons in the Garden’. This picture of a carpenter bee on Penstemon 
pseudospectabilis was taken by Jay Shields of Los Angeles, California.  
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Plate 15. Second place photograph in the APS photo contest in the category 
‘Penstemons in the Garden’. This picture of Penstemon ‘Cotton Candy’ was 
taken by Ginny Maffitt of Sherwood, Oregon. 

 

 
Plate 16. Third place photograph in the APS photo contest in the category 
‘Penstemons in the Garden’. This picture of Penstemon fruticosus was taken by 
Ann DeBolt of Boise, Idaho.  
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Plate 17. First place photograph in the APS photo contest in the category 
‘Penstemons in the Wild’. This picture of Penstemon accuminatus var. 
latebracteatus was taken by John Weiser of Sparks, Nevada. 

 

 
Plate 18. Second place photograph in the APS photo contest in the category 
‘Penstemons in the Wild’. This picture of Penstemon debilis was taken by 
David Cammack of Condon, Oregon.  
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Plate 19. Third place photograph in the APS photo contest in the category 
‘Penstemons in the Wild’. This picture of Penstemon speciosus was taken by 
Jay Lunn of Hillsboro, Oregon. 

 

 
Plate 20. First place photograph in the APS photo contest in the category 
‘Penstemons and Penstemaniacs at an Annual Meeting’. This picture of Ollie 
Webb at the 2010? meeting at Craig, Colorado ??? was taken by David 
Cammack of Condon, Oregon.  
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Plate 21. Second place photograph in the APS photo contest in the category 
‘Penstemons and Penstemaniacs at an Annual Meeting’. This picture of Val 
Myrick at the 2011 meeting at Redmond, Oregon was taken by Jay Lunn of 
Hillsboro, Oregon. 

 

 
Plate 22. Third place photograph in the APS photo contest in the category 
‘Penstemons and Penstemaniacs at an Annual Meeting’. This picture of 
penstemaniacs on the Route 199 tour at the 2011 Redmond, Oregon meeting 
was taken by Ginny Maffitt of Sherwood, Oregon.
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Plate 23. Mean genome sizes and ploidy levels of 115 accessions (105 species) of the genus Penstemon.  The species in the 
graph are arranged from left to right based upon their genome size.  Bar colors represent the six Penstemon subspecies used 
in this study.  The “Y” axis is a relative measure of genome size and is meaningful only in comparing the relative size 
differences between the accessions. 
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The Tualatin Basin Penstemon 
Revisited 

Ginny Maffitt, Sherwood, Oregon 

A penstemon species, once thought to have become extinct, was 
discovered on the Tualatin River National Wildlife refuge in the 
northwest corner of Oregon in July, 2008. (Find that story in APS 
Bulletin #68, 2009 issue) Growing in a weed-infested wetland near 
the small town of Sherwood, often in 6” of water from early spring 
into April, about 25 single plants or large groups were found by a 
refuge staff member mapping invasive weeds. Rachael Roberts had 
a new Master’s of Botany, so knew it was a penstemon, but figured 
it was a hybrid escapee from a nearby home. When I saw the tiny 
blue flower clusters in the bouquet on her desk, I knew it was a 
species, which I keyed to either P. procerus or rydbergii, not 
having seen the 3-4 foot tall flowering stems. Within days, we rode 
back to the unit, this time with half the refuge staff to survey this 
oddity, which is the only native beardtongue to grow in low-lying 
western Washington County. 

 When I sent a specimen to Dr. Noel Holmgren (an APS member) 
at the New York Botanic Garden, he identified it as P. rydbergii, 
but suggested it could be a new variety due to odd hairs on the 
unusually-elongate calyx. 

I took specimens to the herbarium meeting at Portland State 
University and found that because P. rydbergii is not rare in the 
state, the refuge plants wouldn’t necessarily be declared rare or 
endangered. Dr. John Christy, a wetland botanist with the Oregon 
Biodiversity Institute (the watchdog for endangered Oregon 
plants), began research, turning up previous records of a 
“Penstemon hesperius”, now considered extinct due to agriculture 
and development. It had been reported from 1898 through 1935 in 
the Tualatin River basin and in southern Washington County on 
the Columbia River shores, then never reported again. 



 49 

 Dr. Morton Peck, a botanist with Willamette University, had made 
collections (now in the Oregon State University herbarium) from 
near Gaston, OR in 1934. In a meadow, near the Tualatin River, he 
found 4’ tall plants describing them as a “plentiful, well-marked 
species, taller than any other herbaceous form known in Oregon.” 
In the 1960’s, Dr. Abrams rolled it under the umbrella of the 
wetland species Penstemon rydbergii, even though it is described 
as only 8-28” tall. Our specimen resembled those in the herbarium. 

Dr. Christy suggested that we should have genetic studies done to 
determine whether P. hesperius is actually a distinct species from 
P. rydbergii. Cost became a huge factor. Since P. rydbergii isn’t 
considered rare, research involving this species doesn’t qualify for 
government funding. However, I was told by several botanists that 
if ours was a new variety or separate species, it would be 
considered the rarest plant in Oregon!  

In the summer of 2009, I invited a group of botanists to survey the 
refuge unit, looking for more plants, which they admired, but 
didn’t find in new areas (See photograph in plate 11). Dr. Karoly 
from Reed College invited us over to a Herman road site, in the 
nearby town of Tualatin, to see some rare delphiniums. They were 
to be moved in the fall due to a road-widening project. As we 
looked them over, another Biodiversity botanist, Sue Vrilakis, 
expressed excitement over some blue flowers—she had found two 
lone penstemon plants which looked identical to the refuge 
population. These two plants were moved along with the 
delphiniums and because our local botanic garden was closing, by 
default they came to my garden. They produce copious seeds each 
year from which I grow new plants which go into the nearby 
Wetlands Conservancy lands, spreading out their domain. These 
were within ¼ mile of the Tualatin River as were the original ones. 

While attending the 2010 annual APS meeting in Craig, CO, I 
lunched under a shady tree with a new acquaintance, Dorothy 
Tuthill, and a few other members. I shared the penstemon’s story 
and our frustration in determining its identity without spending 
thousands of dollars. To Dorothy’s huge credit, she quietly 
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volunteered to do some DNA studies. It turns out that she holds a 
PhD in botany and was currently doing research and teaching at 
the University of Wyoming in Laramie. Hardly believing our good 
luck in finding such a qualified, enthusiastic scientist, on the way 
home from the meeting I collected P. rydbergii leaf material in 
Oregon’s Blue Mountains for comparison studies.  Dorothy 
obtained collections in Wyoming of P. rydbergii var. rydbergi, 
plus P. procerus, which is closely related. Having never worked on 
penstemon DNA, it turned out to be elusive, but in February, 2011, 
I received an exciting email: “Results, finally!” 

Dorothy sent me a dendrogram (see in Figure 1). It shows several 
Penstemon 
procerus 
plants’ lines 
converging 
into a single 
species in 
the center, 
then those of 
rydbergii 
from 
Wyoming 
and eastern 
Oregon 
converging 
into a single 
line (or 
species). The 
lineage of 
these two 
species 
finally converged together, showing their close genetic 
relationship. At the bottom of the dendrogram are the samples 
marked “Her” and “Ref” for Herman road and Refuge plants which 
converge together as a separate cluster, genetically distinct from 
the other specimens! It began to look as if we had more than a 

Figure 1. Dendrogram showing the genetic 
relationships among P. procerus, P. rhydbergii, 
and P. hesperius. 
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new variety! 

At this point, we set a goal to collect enough data to present a 
hypothesis to an international publication asserting that P. 
hesperius was indeed a separate species. Dorothy was awarded a 
$500 grant at the 2011 APS meeting to do more sophisticated 
genetic studies. Dr. Christy was awarded a $1000 grant to fund the 
search additional occurrences of the Tualatin penstemon and also 
for collecting additional leaf samples of P. rydbergii. Dr. Richard 
Halse, OSU herbarium director, collected more rydbergii leaves 
from herbarium material and shipped them to Dorothy for testing. 
The original specimens from Dr. Peck were unfortunately deemed 
too old for successful DNA isolation. Dorothy is currently 
completing this new work in Laramie. 

In order to declare the existence of a new species, several criteria 
must be met. These are: complete genetic testing, a morphology 
study (physical description with usually three points of distinction 
from other species), a speech by the scientist to a suitable scientific 
group and a complete written report. The talk was given at the 
2011 APS Annual Meeting in Ashland by Dorothy. The 
publication in which to report the other material has yet to be 
chosen. 

Dr. Halse took on the task of the morphology description, 
comparing the old and new specimens from the Tualatin basin, 
stored at OSU, as well as those of P. rydbergii collected around the 
state. In his Oct. 2011 report, he found two points of difference 
between P. rydbergii and hesperius, mentioning the hairs on the 
calyx and stem pubescence between the flower clusters (See 
photograph in Plate 12). Usually 3 points of difference are needed 
to declare a new species, but as he said, distinct genetic differences 
would provide enough proof.  

The more obvious differences are that it is twice as tall as 
Rydberg’s penstemon, grows in an unusual ecological niche in 
Washington County and has a long (often 1 cm) mouse-tailed 
calyx. I haven’t been able to grow P. rydbergii locally, but as the 
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caretaker of the two plants rescued along Herman Road, I have 
found it easy to grow P. hesperius in sandy soil. Seeds even 
germinated in the heat of August this year! A more compelling 
point of difference is that ‘our’ plant reproduces vegetatively by 
underground stolons or roots. There is one presumably ancient 
patch of plants which measures 19’ x 27’—unheard of for any 
member of Subgenus Penstemon. In cutting back the 8’ tall 
invasive reed canary grass choking the area, it was hard to find 
areas between the patches that was lacking in new growth.  

This July, I visited Brooks Meadow east of Mt. Hood, OR with 
permission to make fresh herbarium collections for OSU and Dr. 
Tuthill. While enjoying the sight of hundreds of blooming P. 
rydbergii plants, I noticed that none of them produced more than a 
few stems per plant. The stems barely reached 24” tall at 5000’ 
elevation. They were blooming in wet soil near small creeks with 
corn lilies, alliums and lupines. It was a gorgeous sight with Mt. 
Hood looming white in the background, but more importantly 
pointed out significant physical differences between the 
populations. 

My theory, so far undisputed by colleagues, is that this penstemon 
floated down the Columbia River Gorge during the Bratz (or 
Missoula) floods some 10,000 to 15,000 years ago. It was likely 
similar to the modern P. rydbergii. Some pieces might have floated 
free when flows of the Klickitat river of Washington or the Hood 
River in Oregon were backed up by the massive flows. Perhaps 
plants or seeds floated onto one of the gigantic icebergs loosened 
from Flathead Lake in Montana as the last ice age retreated. In 
surveying the 1200 acres of the Tualatin refuge since 1998, I have 
found a few genera common east of the Cascade mountain divide, 
but rather rare here such as viburnam, ceanothus, sisyrinchium that 
could also have arrived in that manner.  In adapting to our warmer, 
wetter climate, the penstemon could have evolved enough to grow 
flower stems to 4’, a height which only a few pent species across 
North America achieve. 

Using maps Dr. Christy generated a list of similar sites where this 
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species may be found (See map in plate 13). This summer I found 
one plant on another unit of the Tualatin River refuge. After 
appeals to local land-trust agencies, four plants were found in a 
wetland on land south of Forest Grove, about 15 miles from the 
refuge, but still within ½ mile of the shallow, winding Tualatin 
River...the furthest distance from the river, so far. We have high 
hopes of finding more populations as we continue to notify various 
agencies and conduct searches on publicly owned wetlands around 
the Metro Portland area.   

If you decide to search for these plants next year, look for 
blooming plants from mid-June through early August as new 
cauline stems continue to arise! The flowers are small, about 1 
centimeter (1/3”-1/2” inch) long, but occur in dense ‘turtle-heads’, 
covering the three to four foot stems in bright-blue clusters. This 
blue is like no other flower blooming then and will catch your eye. 
The leaves are mostly at the base, elliptic, smooth-edged and about 
3” long, but will appear on the upper stems. The cauline leaves 
ares smaller, more pointed, and always opposite each other. The 
leaves turn maroon in cold weather, but are typically green. If you 
see some, please send a photo or just email me at 
vmaffitt@gmail.com or call the Tualatin River National Wildlife 
Refuge at 503-625-5944. A GPS reading would be helpful. We 
organized bands of volunteers to scour public lands last summer, 
but it would be very helpful to have others (with permission) 
looking on private holdings. Stay tuned for further developments in 
the saga of the Tualatin Penstemon! 
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Quantifying Penstemon DNA, A 
Study in Relationships 

Mikel Stevens and Shawn Broderick 
Brigham Young University, Provo, Utah 

From a plant breeder’s perspective, it is fascinating to note that in 
the first issue of the American Penstemon Society’s Bulletin, Fred 
Fate discussed the merits of "hybridizing" Penstemon.  He 
explained how to manipulate species, using lighting to synchronize 
the bloom times for cross pollination (Fate, 1946).  He described 
“interspecific hybridization,” also known as “wide crossing,” in 
other words, the crossing of two different species within the same 
genus.  By 1948 and 1949 Fate was again sharing thoughts on 
Penstemon breeding by educating the society on Penstemon 
chromosome numbers (Fate, 1948; Fate, 1949).  Several 
chromosome counts listed in the 1949 article were the first ever 
reported.  In 1951, P.L. Ricker took the opportunity to expand 
upon Fate’s articles and publish additional information on 
Penstemon chromosomes counts and went into depth as to why this 
information was important (Ricker, 1951).   

Since 1925, it has been accepted that Penstemon's base 
chromosome number is eight for the haploid cells (or sex cells, i.e. 
pollen and eggs) and 16 for the diploid (meaning one pair of 
chromosomes) plants (Winge, 1925).  Scientifically this is written 
n = x = 8 for the sex cells and 2n = 2x = 16 chromosomes for the 
diploid or “normal” tissue cells in most Penstemon species.  By 
way of comparison, humans have 46 chromosomes (23 sets), cats 
38 (19 sets), dogs 78 (39 sets), and tomatoes 24 (12 sets).  The 
reason chromosomes are referred to as “sets” is that, for example 
we humans, like other organisms, have a single copy of each of 
those 23 chromosomes from our mother and a second copy of each 
from our father.  The two copies of each chromosome make up a 
set. 
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Mammals do not easily tolerate extra or missing chromosomes, for 
example, Down’s Syndrome in humans is due to an extra 
chromosome (number 21).  With the exception of the sex 
chromosomes (X and Y), having extra or missing copies of 
chromosomes cause miscarriages or certain early childhood death 
in the rare cases where a child may live beyond birth.  On the other 
hand, many plant species such as wheat, strawberries, potatoes, 
and oats carry fully complete extra sets of chromosomes.  
Although in other species such as tomato there is little tolerance to 
deviation in chromosome numbers.  Nevertheless, some 
Penstemon species have second, third and sometimes even more 
complete sets of chromosomes.  When a plant has extra sets of 
chromosomes they are broadly referred to as “polyploids.”  
Curiously, polyploid plants have been sought by humans, 
unknowingly, since we began to grow crops.  The major reason for 
this is that, frequently, polyploid plants have larger plant parts such 
as, leaves, stems, fruits, and flowers.  Therefore our ancestors, as 
could be expected, selected these for their fields and gardens just 
because larger plant parts were perceived as being valuable.   

When Winge (1925) reported Penstemon’s base chromosome 
count he also reported that P. digitalis (then known as P. 
laevigatus var. digitalis) was 12n = 12x meaning this species has 
12 copies of each chromosome (in other word six times the normal 
state of the genus), the first polyploid of that magnitude ever 
reported for any living thing.  Technically 12x is called a 
dodecaploid although at that time he called it a “hexadiploid.”  
Previous to this report, the highest level polyploids known were 
tetraploids.  Tetraploids (4n = 4x) are plants with twice the 
chromosomes of a normal diploid (2n = 2x).  In the polyploid 
species Winge studied previously there was a quantifiable increase 
in size of various plant parts (leaves, stems and so-on).  Winge 
(1925) was surprised that P. digitalis plants were about the same 
size as the diploid Penstemon species he had already studied, 
although he found that its pollen cells were much larger than those 
of other Penstemon species.  He also reported Penstemon 
chromosomes were all similar in size.  Dr. Rick Jellen, a colleague 
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of mine and cytogeneticist (someone who studies chromosomes), 
says that Penstemon chromosomes are too small to distinguished 
one from another but “OK” to be viewed through a quality light 
microscope.   

Penstemons were among the early subjects for studies in 
cytogenetics, specifically chromosome counts.  However, only 
recently has an effort been made to measure the amount of DNA in 
Penstemon species.  Understanding Penstemon genome size has 
been the subject of detailed studies recently completed at Brigham 
Young University.  A “genome” is sum of all DNA from all 
chromosomes in a single cell.  Historically understanding the 
genome size of any organism was not something easily addressed.  
However, during the 1980’s significant technical advances allowed 
the passing of a cell’s nuclei (after staining DNA/chromosomes 
with a dye) under a special microscope in order to measure how 
much DNA was present in that cell.  This technique, called “flow 
cytometry,” has steadily undergone improvements until at present 
it is a very fast and accurate method for measuring DNA 
quantities.  It is now an “instrument of choice” of researchers 
needing to know the ploidy and genome size of an organism. 

Now for an insightful question, “Why it is relevant to know how 
much DNA is in a Penstemon species genome?”  To begin to 
address this question let’s consider Penstemon interspecific 
hybrids.  Interspecific hybrids are interesting because often they 
have the characteristics of both parents.  However, experienced 
breeders know that having the same chromosome number and a 
similar genome size often plays a critical role in the success or 
failure of obtaining progeny from a wide cross.  Even if 
interspecific hybrids are successful in producing offspring (F1 
hybrids) there is the possibility that they will be sterile.  One 
theoretical explanation for this is behavior is that matching 
chromosomes, from two different species, will not pair up properly 
during “meiosis;” (the dividing of the chromosome sets that is part 
of development of the pollen and egg cells).  Evidence from 
studies of failure in non-Penstemon interspecific hybrids 
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demonstrates that when one chromosome is dramatically larger 
than its pair from a different species, the situation creates physical 
limitations during meiotic pairing.  By way of a visual comparison, 
it is a little like having one jump rope longer than the other when 
attempting a double jump rope exercise! 

Besides understanding the complexities of genome size 
interactions in interspecific hybridization, there are other practical 
reasons for studying genome size.  Having a good grasp of the 
genome size of species within a genus allows for an accurate 
estimation of ploidy level in unusual or new and/or different 
species.  Using flow cytometry is quicker and easier for 
establishing the probable ploidy of the sample in comparison with 
traditional cytogenetic methods.  An example of the value of flow 
cytometry is our determination of the ploidy of P. caespitosus var. 
desertipicti.  After measuring DNA levels, we quickly realized this 
species was unique and hypothesized it to be a polyploid.  We 
verified this hypothesis with a cytogenetic analysis (we counted 
the chromosomes) of the species (Broderick et al., 2011).  
Furthermore, flow cytometery has demonstrated, in studies of other 
species, that genome size can be used to distinguish between 
morphologically cryptic species.  Historical research has shown 
that there is great genome size diversity among flowering plants, 
but there is remarkably little variation within a species.  Thus, 
genome size appears to be highly correlated with speciation.  To 
our excitement we found that Penstemon DNA content is a precise 
indicator of species distinction (Broderick, 2010; Broderick et al., 
2011)!  Therefore, flow cytometry may be a valuable tool in 
Penstemon taxonomic studies as complex and truly “cryptic” 
relationships are unraveled within this fascinating genus.   

By way of simple example for utilizing flow cytometry for 
Penstemon identification, P. thompsoniae and P. caespitosus var. 
desertipicti are very difficult to distinguish morphologically (Nold, 
1999).  Both are found in overlapping geographic ranges of 
southern Utah and northern Arizona.  These two species are easily 
distinguishable using flow cytometry.  Penstemon thompsoniae is 
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a purported diploid (Wolfe et al., 2006) and as already mentioned 
we found P. caespitosus var. desertipicti to be a tetraploid 
(Broderick et al., 2011) and the differences in DNA content are 
readily apparent.  Besides this rather overt example, there were 
other species comparisons in which we have utilized flow 
cytometry to assure ourselves of the accuracy of our taxonomic 
identification. 

Let’s focus on a few of the high points of what can be found in the 
flow cytometry studies led by Shawn Broderick, a recently 
graduated Masters student from our program (Broderick, 2010; 
Broderick et al., 2011).  We estimated the genome size of 
approximately 40% of the taxon within the genus (115 accessions 
from 105 different species) from the subgenera Cryptostemon, 
Dasanthera, Dissecti, Habroanthus, Penstemon, and Saccanthera.  
Within the subject taxon, we found a broad range of genome sizes 
(Fig. 1; Table 1).  Among the known and purported diploid 
species, P. dissectus had the smallest genome at 462,000,000 DNA 
base pairs (in haploid or sex cells, this value is express 
scientifically as1C = 462 Mbp), while the largest genome was 
found in P. pachyphyllus var. mucronatus at almost twice the size 
(1C = 919 Mbp).  Among polyploid species genome size ranged 
from 1C=1,148 Mbp for P. attenuatus var. attenuatus to 
1C=3,152 Mbp for P. digitalis, the dodecaploid discussed by 
Winge in 1925.  Shawn developed an excellent chart for 
visualizing this described variation and to illustrate the genome 
size relationships among subgenera, presented as Plate 23. 

Shawn’s study also improved the understanding of Penstemon in 
that it opened insights into how genome size aparently fluctuates 
during rapid speciation, thus, providing a new way to examine the 
phylogenetics of the genus (Plate 23; Table 1).  Penstemon flow 
cytometry data were compared and contrasted with the current 
taxonomy of the genus and with Wolfe et al.’s 2006 DNA 
phylogenetic work.  Based on genome size and Wolfe et al.’s 2006 
study, it appears that reassigning P. montanus to the subgenus 
Penstemon and P. personatus to the subgenus Dasanthera, may 
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better reflect the phylogeny of the genus.  Furthermore, our data 
concur with their suggestion that the subgenus Habroanthus be 
included in the subgenus Penstemon.  Most interestingly, the DNA 
content of subgenus Penstemon exhibits high plasticity and spans a 
six fold increase from the smallest to the largest genome (P. 
linarioides var. sileri to P. digitalis, respectively).   

Shawn's Penstemon genome size studies have turned out to be only 
the beginning of what can be learned.  One line of thought has set 
us “afoot” to develop a set of Penstemon molecular breeding tools 
that may expand our understanding of the genetics of this genus.  
However, that is another story which we will share in the future.  
In conclusion, our studies found flow cytometry to be useful and a 
valuable tool for better understanding the genus we all love, 
Penstemon! 

Table 1. Genome sizes, in DNA mega base-pairs (Mbp), of the 
Penstemon species/cultivars tested using flow cytometry.  For 
simplicity sake, this table lists the genome size only in Mbp, for 
those interested in more detail please refer to the scientific paper 
published by Broderick et al. (2001). 

Species and cultivars Mbp Ploidya Chromosome countb 
Subgenus Cryptostemon    
    P. personatus 495 2x  
Subgenus Dasanthera    
    P. davidsonii 483 2x 2, 4, 12 
    P. fruticosus var. fruticosus 476 2x 2, 4, 12 
    P. lyallii 581 2x  
    P. montanus var. montanus 652 2x  
    P. newberryi 518 2x 2, 12 
Subgenus Dissecti    
    P. dissectus 462 2x 1 
Subgenus Habroanthus    
  Section Elmigera    
    P. barbatus var. trichander 802 2x 4, 12 
    P. cardinalis ssp. cardinalis 624 2x 8 

    P. eatonii var. eatonii 723 2x 12 
    P. labrosus 772 2x 12 
  Section Glabri    
    P. ammophilus 782 2x  
    P. brandegeei 744 2x 8 
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    P. comarrhenus 874 2x  
    P. cyananthus var. cyananthus 893 2x 2, 12 
    P. cyaneus 839 2x  

    P. fremontii 717 2x  
    P. gibbensii 751 2x  
    P. glaber var. alpinus 769 2x 2, 11, 12 
    P. hallii 762 2x  
    P. idahoensis 840 2x  
    P. laevis 725 2x  
    P. leiophyllus var. leiophyllus 847 2x  
    P. navajoa 856 2x 1 
    P. parvus 800 2x  
    P. pseudoputus 864 2x  
    P. scariosus var. garrettii 775 2x  
    P. speciosus 742 2x 2, 4, 12 
    P. strictiformis 761 2x  
    P. strictus 801 2x 2, 4, 12 
    P. subglaber 844 2x 2, 12 
    P. uintahensis 548 2x  
    P. virgatus ssp. asa-grayi 837 2x 8 
    P. wardii 792 2x  
Hybrids    
    P. mexicali 'Sweet Joanne' 633 2x  
    P. 'Potus Bells' 596 2x  
    P. 'Rubycunda' 598 2x  
    P. 'Sweet Cherry' 581 2x  
Subgenus Penstemon    
  Section Ambigui    
    P. ambiguus 504 2x 5, 8, 12 
  Section Cristati     
    P. albidus 783 2x 5, 7, 12 
    P. auriberbis 746 2x 5, 12 
    P. cobaea 764 2x 1, 4, 5, 9, 12 
    P. dolius var. 
duchesnensis 

780 2x  

    P. eriantherus var. redactus 899 2x 4 
    P. grahamii 784 2x  
    P. janishiae 823 2x  
    P. ophianthus 809 2x 12 
    P. pinorum 837 2x  
    P. triflorus ssp. integrifolius 815 2x  
  Section Coerulei     
    P. angustifolius var. venosus 821 2x  
    P. angustifolius var. vernalensis 857 2x 12 
    P. fendleri 590 2x 5, 12 
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    P. flowersii 738 2x  
    P. grandiflorus 576 2x 3, 5, 12 
    P. lentus 811 2x  
    P. nitidus 908 2x 5, 7, 10, 12 
    P. pachyphyllus var. congestus 761 2x 2, 12 
    P. pachyphyllus var. mucronatus 919 2x 12 
    P. pachyphyllus var. pachyphyllus 902 2x 1, 3, 12 

    P. secundiflorus 807 2x 1, 2, 8, 12 
  Section Ericopsis    
   Subsection Caespitosi    
    P. acaulis 736 2x  
    P. caespitosus var. desertipicti  1,152 4x 1 
    P. caespitosus var. perbrevis 690 2x  
    P. glabrescens 645 2x 8 
    P. ramaleyi 651 2x 1 
    P. thompsoniae 643 2x 12 
    P. tusharensis 667 2x  
    P. yampaensis 709 2x  
   Subsection Ericopsis    
    P. laricifolius var. laricifolius 558 2x  
   Subsection Linarioides    
    P. linarioides var. sileri 500 2x  
  Section Fasciculus    
   Subsection Fasciculi    
    P. fasciculatus 567 2x  
    P. pinifolius 584 2x 1, 8 
  Section Peltanthera    
   Subsection Centranthifolii    
    P. alamoensis 625 2x 8 
    P. confusus 778 2x 12 
    P. superbus 696 2x 1, 8 
    P. utahensis 767 2x  
   Subsection Peltanthera    
    P. floridus var. floridus 680 2x 12 
    P. grinnellii var. grinnellii 686 2x 12 
    P. palmeri 688 2x 1, 12 
    P. pseudospectabilis 709 2x 12 
   Subsection Petiolati    
    P. petiolatus 729 2x  
  Section Penstemon    
   Subsection Deusti    
    P. deustus var. deustus 508 2x 2 
   Subsection Harbouriani    
    P. harbourii 748 2x 3 
   Subsection Humiles    
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    P. abietinus 690 2x  
    P. albertinus 656 2x 2, 6, 12 
    P. grifinnii 552 2x 12 

    P. humilis var. brevifolius 594 2x 12 
    P. humilis var. humilis 618 2x 2, 12 
    P. humilis var. humilis 1210 4x  
    P. ovatus 679 2x 2, 4, 6, 8, 11, 12 

    P. pruinosus 663 2x 2, 5, 6 
    P. radicosus 695 2x 12 
    P. virens 815 2x 2, 5, 6, 8 

    P. whippleanus 637 2x 8, 12 
    P. wilcoxii 697 2x 2, 6, 12 
   Subsection Penstemon    
    P. digitalis 'Dark Towers' 3,152 12x 3, 4, 5, 11, 12 
    P. digitalis 'Husker Red' 3,127 12x 3, 4, 5, 11, 12 
    P. smallii 'Violet Dusk' 551 2x  
   Subsection Proceri    
    P. attenuatus var. attenuatus 1,899 6x 2, 6, 12 

    P. attenuatus var. militaris 1,148 4x 8 

    P. confertus 1,274 4x 2, 6, 10, 12 
    P. euglaucus 1,709 6x 1, 2, 6, 12 

    P. pratensis 1,148 6x 2, 6 
    P. procerus var. procerus 615 2x 6, 7, 10, 12 
    P. watsonii 620 2x  
   Subsection Tubaeflori    
    P. tubaeflorus 1,193 4x 3, 5, 12 
Subgenus Saccanthera    
  Section Bridgesiani    
    P. rostriflorus 565 2x 1, 12 
  Section Saccanthera    
   Subsection Saccanthera    

    P. azureus var. azureus 1,15
7 4x 4, 12 

    P. cusickii 559 2x  

    P. leonardii var. higginsii  475 2x 12 
    P. leonardii var. leonardii 541 2x 12 
    P. sepalulus 560 2x  
  Subsection Serrulati    
    P. serrulatus 524 2x 4, 11, 12 
    P. triphyllus 484 2x 12 
    P. venustus 1,994 8x 1, 4, 12 
aPloidy either reported (with reference) or putatively figured based 

upon this genome size study.  In some instances more than one 
ploidy was reported, in those instances we report here the 
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“probable” ploidy based on the flow cytometry results. 
bChromosome number in haploid cells 
1- In-house chromosome counts. 
2- Clausen et al. (1940). 
3- Crosswhite and Kawano (1965). 
4- Darlington and Ammal (1945). 
5- Freeman (1983). 
6- Keck (1945). 
7- Löve and Löve (1982). 
8- Nisbet and Jackson (1960). 
9- Smith (1964). 
10- Taylor and Brockman (1966). 
11- Winge (1925). 
12- Wolfe et al. (2006). 
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2011 APS Photo Contest 
Bob McFarlane, Greenwood Village, CO 

Stephen Love, Aberdeen, Idaho 

Contest Procedures 
This article summarizes the results of the 2011 American 
Penstemon Society photo contest. Photographs, with penstemons 
as subjects, were solicited in three categories: 

Penstemons in a Natural Setting: includes pictures of 
penstemons growing as wildflowers in situ in their natural 
environments. 

Penstemons in a Garden Setting: includes pictures of cultivated 
penstemon hybrids and species in garden situations. 

Penstemons or Penstemaniacs at an Annual Meeting: includes 
pictures of penstemons and/or APS members during an annual 
conference. 

Three APS volunteers judged the photographs for visual appeal 
and technical quality. The top three photographs within each 
category were determined based on a composite of the judge’s 
votes. The nine winning photographs are printed in this issue of the 
Bulletin. Winning photographers are awarded monetary stipends or 
credit for society membership dues.  

2011 Contest Results 
These three APS members graciously served as judges in 2011: 
Libby Wheeler – Fayetteville, Arkansas 
Dwayne Dickerson – Denver, Colorado 
Stephen Love – Aberdeen, Idaho 

Nineteen total photographs were submitted in 2011, including 8 in 
the Natural Setting category, 8 in the Garden Setting category, and 
3 in the Annual Meeting category.  The top three winners in each 
category were: 
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Penstemons in a Garden Setting 
First Place 
Photographer: Jay Shields  
Residence: Los Angeles, California 
Species: Penstemon pseudospectabilis 
Date and Location: May 2011 in the author’s garden in Los 
Angeles, California 
 (See photograph in plate 14) 

Second Place 
Photographer: Ginny Maffitt  
Residence: Sherwood, Oregon 
Species: Penstemon ‘Cotton Candy’ 
Date and Location: May 2011 in the authors garden in Sherwood, 
Oregon 
 (See photograph in plate 15) 

Third Place 
Photographer: Ann DeBolt  
Residence: Boise, Idaho 
Species: Penstemon fruticosus 
Date and Location: May 2011 at the Idaho Botanical Garden in 
Boise, Idaho 
 (See photograph in plate 16) 

Penstemons in a Natural Setting 
First Place 
Photographer: John Weiser  
Residence: Sparks, Nevada 
Species: Penstemon acuminatus var. latebracteatus 
Date and Location: May 2011 at the Sand Mountain Recreation 
Area east of Fallon, Nevada 
 (See photograph in plate 17) 

Second Place 
Photographer: David Cammack  
Residence: Condon, Oregon 
Species: Penstemon debilis 
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Date and Location: June 2011 in Garfield County, Colorado 
 (See photograph in plate 18) 

Third Place 
Photographer: Jay Lunn  
Residence: Hillsboro, Oregon 
Species: Penstemon speciosus 
Date and Location: July 2011 Mount Ashland area near Medford, 
Oregon 
 (See photograph in plate 19) 

Penstemaniacs at an Annual Meeting 
First Place 
Photographer: David Cammack 
Residence: Condon, Oregon 
Detail: Ollie Webb @ Craig, Colorado meeting, June, 2010 
 (See photograph in plate 20) 

Second Place 
Photographer: Jay Lunn  
Residence: Hillsboro, Oregon 
Detail: Val Myrick @ Medford, Oregon meeting, July 2011 
 (See photograph in plate 21) 

Third Place 
Photographer: Ginny Maffitt  
Residence: Sherwood, Oregon 
Penstemaniacs Route 199@ Medford, Oregon meeting, 2011 
 (See photograph in plate 22) 

Upcoming 2012 Contest 
Many thanks to those who took the time to submit photographs for 
the 2011 APS photo contest. Requests for entries for the 2012 
contest will go out in the fall APS newsletter. If you are a 
penstemon lover, please look through your archives or take some 
shiny new photographs in preparation for the upcoming 2012 
contest.  
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APS Awards, 2011 
Val Myrick, APS President 

Sonora, California 

The American Penstemon Society recognizes individuals who have 
provided exemplary work or service within the society or to the 
benefit of the genus Penstemon. At our 2011 Annual Meeting in 
Medford, Oregon this past July, APS presented five awards to six 
of its members. 

The Myrtle Heber Award is given to an APS member for work in 
the advancement of the study of penstemons.  Andrea Wolfe and 
Dee Stickler (posthumously) were this year’s recipients. 

Dr. Wolfe has made significant contributions to understanding of 
plant systematics and evolution in Penstemon.  Andrea’s work 
demonstrated that the current taxanomic classification of the 
genus, based on similarity of plant parts (morphology), should be 
revisited.   For years, she has also promoted and provided 
education about penstemons through her website. 

Dr. Dee Strickler, who died just his past year, wrote Penstemons of 
the Northwest, an indispensible guide for penstemaniacs.  Dee, 
along with his wife Claire, were very active in our society, until 
recent years.  They hosted our annual meeting in Lewiston, Idaho. 

The Ralph Bennett Award for exemplary service to APS, is given 
in honor of our founder and first president, Ralph Bennett.  This 
year, it was presented to Hugh MacMillan, Louise Parsons, and 
Bob and Phoebe McFarlane. 

Hugh developed our current website, apsdev.org and continues to 
be webmaster.   He brought APS into the modern world of 
communication and has made the benefits of the society more 
accessible to members and non-members alike. His 
accomplishments are beyond what most of us are qualified to do. 
His contributions entail long and dedicated hours of work.    
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Additionally, he has taken on the chairmanship of the 2012 Annual 
Meeting in Laramie. 

Louise Parsons, our current Seed Exchange Chair, was APS 
President from 2003 to 2007. During that period, the APS book 
Growing Penstemons: Species, Cultivars, and Hybrids, by Ellen 
Wilde and Dale Lindgren was published as well as the companion 
CD on Penstemons by William Gray. The APS publication 
“Updated list and Description of Named Cultivars in the Genus 
Penstemon” by Dale Lindgren was also published Louise chaired 
the Arizona and Idaho Annual Meetings, and was a chief assistant 
for our recent meeting in Medford.  She, along with Eric Gouda of 
the University of Utrecht in the Netherlands, developed and 
continues to support Penstemon-L –one of the first penstemon 
presences on the web. 

Dr. Bob and Phoebe McFarlane are both very active in APS.  Bob 
was president from 2007 through 2010, and was instrumental in 
reorganizing and rejuvenating our society.  Phoebe is currently Co-
Chair of Membership.  Together, they chaired the Annual Meeting 
in Bishop and the 2009 Annual Meeting in Mexico and were in 
charge of the seed exchange for many years.  Bob and Phoebe 
continue to gather seeds for the exchange and take on various 
projects for APS. 

These six members epitomize the personal attributes that keep our 
organization alive. It is these same qualities of service and 
expertise, shown by so many of our members, that makes APS the 
vibrant organization that it is today.   
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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 a new 
¦ 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, meeting are held 
¦ somewhere in the Intermountain West of the US where 
¦ penstemons find their native ranges. 
¦ 
¦ 
¦ 
¦ 
¦.  C
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Membership 
Application 

(Also use for renewal) 
The American Penstemon Society 
involves almost 300 penstemon 
aficionados world-wide, many of whom 
will enjoy meeting and traveling to 
Laramie, Wyoming for our annual meeting 
on June 22-24, 2012. Dues include our 
newsletter, annual bulletin, and the annual seed exchange.  Dues run on a 
calendar basis, renewed at the first of each year.  

US and Canadian dues $15 US; elsewhere $20 US.  Dues for students are 
$5.  Life Membership is $150.  In addition, members may pay two years 
in advance and receive the third year free.  Please do not send cash. 

You may pay either by check or by PayPal on our website at 
www.apsdev.org

Dale Lindgren/Phoebe McFarlane, Membership Secretaries  

.  Make checks payable to American Penstemon 
Society.  Mail to: 

9202 Maloney Drive, North Platte, NE  69101  

If you wish to contact Dale Lindgren and/or Phoebe McFarlane, they can 
be reached at aps.membership@yahoo.com

Name:  

.  Please update any current 
info with new phone numbers or e-mail addresses.  Thanks for your 
enthusiastic support of the Society.  

Address:  

  

Phone:  

E-Mail:  

 

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



 

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 

Note: Louise Parsons (address below) is now handling the distribution of the 
Lodewick publications 
Penstemon Notes 1991 Miscellaneous notes on the genus $3.00  
Penstemon Field Identifier A sketchbook of about 260 species $12.00 
Penstemon Nomenclature 3rd Edition 2002 Lists all known botanical names 
applied to the genus $6.75 
Key to the Genus Penstemon Covers 271 penstemon species and 15 related 
species in 5 other genera $9.00. 
APS members may obtain the Nomenclature and Key at the same time for 
$13.75, plus mailing costs for one publication. 
US and Canada, add $ 4.00 mailing costs for the first publication, $1.00 each for 
any additional. Overseas, add $5.00 for the first publication and $1.00 each for 
any additional. 
Make checks payable to APS and send requests to: Louise Parsons 1915 SE 
Stone St. Corvallis, OR 97333-1832. 
 



 

 


