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Penstemon bracteatus

Red Canyon Beardtongue or Platy
Penstemon

Name History:

Penstemon bracteatus was first described by David Daniel Keck
on the basis of 1933 collections made by Alice Eastwood and J.T.
Howell. The species name means “with bracts”, a reference to the
reduced yet prominent leaves present throughout the inflorescence.

Taxonomy:

Subgenus: Penstemon
Section: Coerulei

Identifying Characteristics:

Penstemon bracteatus is a diminutive perennial herb that produces
one to a few erect stems from a rhizomatous caudex. Plants in
bloom are typically 0.3 to 1 dm (1.2 to 4 in) tall. The foliage is
glabrous and glaucous (hairless, waxy, and bluish in color).

The leaves are thick and fleshy and often arched and folded. The
lower leaves are 3to 6 cm (1.2 to 2.4 in) long, oblanceolate, and
petiolate (wider at the tip, tapered at the base, and with a stem).
The upper leaves are 1.5 to 4 cm (0.6 to 1.6 in) long, bract-like,
sessile (stemless), and ovate to lanceolate.

The congested inflorescence contains 3 to 8 verticillasters (usually
closer to 3). The cymes hold 1 to 5 flowers.
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The flowers have blue-violet lobes and violet tubes. They are
relatively small in size, typically 14-16 mm (0.5 to 0.6 in) long.
The corolla is moderately ampliate (swollen), glabrous (hairless)
on the outside, with a sparse white beard on the palate. The anther
sacs are glabrous, dehisce (open) full length, and become
divaricate (spread apart at an angle) but not explanate (flat). The
staminode is included to slightly exserted (sticks out of the flower)
and has a yellow beard (See photographic Plate 1). The seed
capsules are 5 to 6 mm long.

General Description:

Penstemon bracteatus is a unique dwarf species that grows in very
harsh conditions. It is usually less than 4 inches tall, but
occasionally reaches a height of 6 inches. Herbarium samples of
this species often illustrate a distinctly rhizomatous habit.
However, in nature, this characteristic is not strongly expressed
and plants of Penstemon bracteatus are usually widely dispersed
and growing singly. This may be more the result of harsh growing
conditions than morphological inclination.

Foliage is completely hairless, glossy, waxy, and has a distinct
bluish tint. The leaves are fleshy with the lower ones forming a
small basal mat; smaller, rounded, bract-like leaves are distributed
into the inflorescence. The small violet-blue flowers are crowded
and arranged at the top of a short stalk. The late spring bloom
period is very short and plants tend to become dormant by the end
of July.

Period of Bloom:

Penstemon bracteatus expresses a very short bloom period,
typically less than 3 weeks during the period mid May to late June.



Origin:

Penstemon bracteatus is a narrow
Utah endemic found only in Iron,
Garfield, and Kane counties.
Distribution is mostly limited to the
Bryce and Red Canyon areas of the
Paunsaugunt Plateau. (See map).

Habitat:

Penstemon bracteatus grows at
elevations ranging from 2,300 to
2,800 m (7,550 to 9,190 ft). It
commonly grows in sparsely
vegetated sites adjacent to ponderosa pine, limber pine, bristlecone
pine, and manzanita communities. The rocky resident soils are
typically white and pink clays of the Clarion formation (See habitat
in photographic Plate 2).

Where to See It:

Due to its small stature and sparse distribution, Penstemon
bracteatus is very easy to overlook even when in full bloom. The
National Park Service indicates that this species can be seen in
Bryce Canyon National Park “along the upper banks of the
Peekaboo Trail”. Another site the authors documented is located at
GPS coordinates 37° 40.359° N 112° 12.051’, about 4 air miles
west of Ruby’s Inn which is near the main entrance to Bryce
Canyon National Park. The best way to access the site is to travel
four miles west on Utah Hwy 12 from the intersection with Utah
Hwy 63 (the road to Bryce Canyon). Turn left off Hwy 12 onto a
good dirt road (called E Fork Rd on Google Maps). Drive south on
E Fork Rd approximately 3.5 miles to the Dave’s Hollow Guard
Station (Forest Service). Turn left (east) on the first dirt road past
the guard station entrance and continue (curving back to the north)
until you get to the designated coordinates. This last road is a little
rough but it is feasible to walk the last leg, if necessary.
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Culture:

Penstemon bracteatus is rarely cultivated but may prove to be a
desirable rock garden species.

Conservation Status:

Penstemon bracteatus is rare and vulnerable (Natural Heritage
Rank G2/S2). Some protection for this species is afforded by the
presence of some populations within the borders of Bryce Canyon
National Park. No conservation plans have been developed for
Penstemon bracteatus.
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Peaks, Plains and Penstemons:
2012 Annual Meeting Recap

Dorothy E. Tuthill
Biodiversity Institute
University of Wyoming
Laramie, Wyoming

The 2012 APS Annual Meeting in Laramie provided opportunities
to view some special plants in habitats both beautiful and rugged.
Laramie is located in south-central Wyoming, at the east edge of
the Rocky Mountains, and in the rain shadow of the Snowy Range.
Typical years (if there is such a thing) bring about 11 inches of
precipitation to the Laramie Basin, mostly as spring snow and
summer thunder showers, enough, given the high elevation and
relatively low temperatures, to support a knee-high, mixed-grass
prairie. The Laramie Range to the east, and Snowy Range to the
west, receive significantly more precipitation, and can be green
and lush.

This year, however, precipitation and weather were definitely not
average. When the meeting convened in June, Laramie had
received less than three inches of precipitation since the first of the
year. Grasses were barely ankle high and long since brown. Even
at high elevations, soils were dry, the snow long-gone, and the
wildflowers were small and sparse. Nevertheless, intrepid
participants were able to view a dozen or so species of Penstemon
and other plants in a variety of spectacular settings.

Laramie sits in a relatively flat basin filled with Miocene
sedimentary deposits (topped in some place with more recent
sediments, Knight, 1990) eroded from the mountains to the west
during several episodes of uplift. The elevation of the valley ranges
from 7200’ on the east side, at Laramie, to about 8000° at the west
edge, where sits the small town of Centennial at the base of the
Snowy Range. The basin is drained by two rivers—the Laramie
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River, with headwaters in northern Colorado, and the Little
Laramie, originating in the Snowy Range. Both flow northeast
before turning north, joining, and leaving the basin through a
valley superimposed on the Laramie Range (Knight, 1990).
Because of the source of the basin sediments, the soils in the valley
are generally coarse and fast draining, with a pH of about 8.2.
Several species of Penstemon thrive in the basin, including P.
angustifolius, which is restricted to the basin. First to bloom in the
spring, the brilliant sky-blue turquoise flowers of this species set
the standard for other penstemons. Other species that grow in the
basin, as well as into the hills, are: P. glaber var. alpinus (also
blue), P. eriantherus (pink), P. virens (purple), and P. laricifolius
(white). The latter is of interest because although very common,
the variety found in the Laramie area is rather uncommon—~.
laricifolius var. exilifolius (See photographic Plate 3). Despite its
diminutive size, larch-leaf penstemon can turn entire slopes white
during a favorable season.

The Laramie Range, located between Laramie and Cheyenne, rises
to over 9000°. The Sherman Granite outcrops along the spine make
this range distinctive. Penstemon virens and P. secundiflorus are
commonly encountered in the Laramie Range on gravelly, granite-
derived soils, especially along roadsides. Though abundant here,
both of these species have restricted ranges; they are found only on
the east side of the Rocky Mountains from northern New Mexico
to Wyoming. The exceptionally dry 2012 summer yielded perhaps
the best displays of P. secundiflorus that I have ever seen. Other
Penstemon taxa that have been collected in this part of the Laramie
Range are P. eriantherus var. cleburnei, P. procerus, P. rydbergii,
P. strictus and P. virgatus var. asa-grayi (Rocky Mountain
Herbarium specimen search).

The spectacular Snowy Range is the pride and joy of south-east
Wyomingites. The tour to the Snowies revealed completely
different geology and dissimilar penstemons. Many of the basin



and Laramie Range species can be found in the lower slopes of the
Snowies, but they drop out quite quickly with the increase in
elevation.

The locality occupied by the Snowies has not always been the site
of majestic mountains. Approximately 2 million years ago, the
place where the Snowies now stand was covered by a shallow sea.
Over time, the water was displaced by sediments from a mountain
range somewhere to the west. Under intense heat and pressure, the
sedimentary layers were eventually severely deformed and rock
strata became metamorphic. The most spectacular layer is the
Medicine Peak Quartzite, brilliant white stone that makes up the
highest peaks and is responsible for the name of the range (See
photographic Plate 4). “Snowy” refers to the white quartzite—not
to the snow that lingers on the peaks all summer. An unexpected
sign of life in the shallow sea that became the Snowies is
evidenced by the stromatolites that are a common feature on the
now-10,600" high Libby Flats. Stromatolites were (and are) formed
by cyanobacteria and alternating layers of calcareous sediment,
and provide some of the earliest indications of life. The Nash Fork
Formation stromatolites are not among the oldest—they are
thought to be 1.7 to 2 million years in age (Knight, 1990).

For the Penstemaniac, two species of interest in the Snowy Range
are P. whippleanus (See photographic Plate 5) and P. procerus.
Both are widely distributed, common species; fortunately, the
abundance of other alpine and subalpine wildflowers—and the
rocks and view—compensate for the relatively uninteresting
penstemons found here.

Interesting and more unique species are found to the west of the
Snowies, including P. saxosorum (my favorite, and which we
failed to find) and P. cyathophorus (which we failed to find in
bloom). Both of these species have somewhat restricted
distributions in southern Wyoming and north-central Colorado.
Penstemon palmeri is abundant along the highway as it
approaches the North Platte River, a “gift” of the Department of
Transportation. It is not native to any part of Wyoming. The North
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Platte River Valley is also the eastern extent of the Wyoming
ranges of Penstemon caespitosus and P. gibbensii.

Penstemon gibbensii has a rather interesting, if short (in years),
story related to its discovery. It was described as recently as 1982
by Robert Dorn, based on specimens he collected the previous year
in the Cherokee Basin of south-central Wyoming (eastern
Sweetwater County). Dorn was searching for additional specimens
of an unusual penstemon that had been collected by a UW PhD
student in 1967 or 1968. With new specimens in hand, he
recognized the uniqueness of the taxon and named it after its
discoverer, the student Robert Gibbens. In the meantime, the same
species had been collected in Moffat County, Colorado in 1978.
Additional populations were found throughout the 1980’s in
Moffat County, just over the Utah border in Dagget County, and in
Carbon County, Wyoming, just east of the Sweetwater County site,
for a total of eight docmented populations (Heidel, 2009).

The most recently (and accidentally) discovered site for P.
gibbensii is the one we visited on the Snowy Range tour. This
population was discovered by another UW student during floristic
field work in the upper North Platte River drainage (Taylor, 2000).
This site, a few miles north of Saratoga, Wyoming, is
approximately 50 miles east of the nearest known population, and
thus represents a significant range extension for the species. In
comparison to the other sites, the Saratoga locale is quite high in
elevation (7000-7240° compared to <6600’ for seven of the eight
other sites), yet the plants here flower earlier in the season than
elsewhere (Heidel, 2009). Had 2012 been a “normal” precipitation
year, the plants would have been in flower in late June, nearly a
month earlier than the western sites. As at the other sites, P.
gibbensii is found on sparsely vegetated, pale-colored soils derived
from shales, and, like most but not all of the sites, on a steep slope
beneath caprock (See photographic Plate 6). Though we found
only a single blossom in two days, all was not lost. We had
panoramic view from this ridge high above the North Platte River,
and plenty of hot, dry wind, if you like that sort of thing.



From Saratoga, it is approximately 55 miles as the crow flies to our
last Penstemon stop, home of P. haydenii (See photographic Plate
7). The only federally listed endangered plant species in Wyoming,
blowout penstemon has an interesting discovery story, as well. The
species was described in 1891 from a specimen collected in
Nebraska. The only other specimen known at the time was
collected by the Hayden Expedition in 1857 and labeled “Laramie
Mountains in Wyoming” (Fertig, 2000). However, confusion over
the location of that collection site led to the assumption that P.
haydenii was restricted to the sand hills of Nebraska, where it was
once wide-spread and quite common. Unfortunately, by the mid-
1900’s the number of P. haydenii plants throughout its range had
plummeted, due to drought and changes in land use. In 1987, when
the species was added to the Endangered Species List, only seven
populations were known, with a total of only a few thousand
individuals (Stubbendieck et al., 1993).

A small population of P. haydenii, located on active sand dunes
south of the Ferris Mountains, was discovered in Wyoming in
1996 by BLM botanist Frank Blomquist,. The site, even now
remote and difficult to access, happens to be along the route of the
Hayden Expedition. Thought at first to be a new species, flowering
specimens were confirmed to be P. haydenii, and Wyoming had its
first Endangered plant species. Because of its conservation status,
blowout penstemon is closely monitored through the Wyoming
Natural Diversity Database, and many additional potential sites
have been surveyed. Yet, the species has not been found outside of
the eastern portion of the Ferris Dune complex, despite the
presence of extensive active dune fields across southern Wyoming.
Currently, the Wyoming P. haydenii population is estimated at
10,000 to 20,000 individuals (Heidel, 2012).

It’s unfortunate that we were unable to see this spectacular species
in flower. Well-kept records indicated that the date of our visit
would correspond with bloom, but the palnts flowered earlier in
2012 than ever before. We did, at least (and it’s no small thing)
have opportunity to explore a place that is visited by only a few
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lucky people—a remote place of mountains, sand dunes, and P.
angustifolius-colored skies.

Acknowledgement: Thanks to Frank Blomquist, Walt Fertig,
Bonnie Heidel, and Amy Taylor for their contributions to
Wyoming botany, and penstemons in particular, and for sharing
their expertise on the 2012 field trips.
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Penstemon in a Drought Year
Mike Kintgen, Denver, Colorado

2012 was a record breaking year for drought and heat within much of
the US and Canada. As an example, Denver, Colorado set a new
record of 73 days above 90 degrees Fahrenheit. Large wild fires
burned their way through Colorado and many other western states. A
low winter snowpack in the Southern Rockies resulted in low spring
moisture levels in the soil, an early fire season, and restrictions on
garden irrigation. How did this affect our beloved Penstemon in the
wild and garden? We will examine how penstemons coped in the
three places observed firsthand last summer: the wilds of Colorado
and southern Wyoming, cultivation in Denver, and cultivation near
Steamboat Springs, Colorado.

Snow distribution was inconsistent in 2012 along the Front Range of
Colorado. Snowfall in Denver was markedly greater than in many
nearby location, regardless of direction. For some reason winter
storms favored Denver metro but did little in areas as close as
Colorado Springs, Fort Collins, or the mountains to the west of the
city. In fact Denver experienced the second snowiest February on
record followed by the least snowy March. Due to the decent
snowfall around Denver, Penstemon displays in the wild were good to
average. Penstemon secundiflorus put on a decent show in the
foothills west of the city. Lacking were the big drifts of P. virens |
saw in spring 2007, after a particularly snowy winter.

Moving north and then west of Denver the winter snowfall decreased
and so did the Penstemon display. An early May visit to Pawnee
Buttes in Weld County Colorado revealed Penstemon angustifolus
(See photographic Plate 8), the plants flowering but very stunted by
drought conditions. No other Penstemon species were seen.

As spring moved into the mountains of Colorado all wildflowers were
blooming several weeks ahead of normal due to the early melting of
the snow pack. Since the snow pack was low there was neither much
spring runoff nor sufficient moisture in the soil for wildflowers to
fully develop. All of this is a sharp contrast to spring 2011 which
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produced the largest spring runoff in Colorado’s history, followed by
consistent summer rains. These conflicting weather patterns provided
an interesting opportunity to compare how the flora responded to
moist and dry years. Only a few species with deep taproots seemed
unaffected.

As the season progressed the usual May and early June rains did not
arrive. Early observations of wild Penstemon in Grand, Summit, and
Routt Counties revealed that many species were coping with the
drought in 3 ways: 1) aborting all flowers and staying vegetative, 2)
producing far fewer flowers than I had seen in many years, or 3)
setting flowers that did not persist in the heat and dry winds. | found
penstemon plants in full flower that looked like they had been dried in
silica gel (See photographic Plate 9).

Late June brought the 2012 annual APS meeting in Laramie
Wyoming. Due to drought conditions flowers were scarce (See
photographic Plate 10). Participants were able to see many of the
promised species in bloom due to the hard work by the organizers and
trip leaders, but difficult conditions often meant we were gathering
around one specimen like hungry pollinators. Due to the advanced
year Penstemon larcifiolius var. exilifolius was in full bloom; a
species for which bloom typically peaks around the 4™ of July and the
week or so after. Pushing into the Snowy Mountains and the Sierra
Madre south of Encampment, Wyoming we found P. cyathophorus
already in seed, while P. strictus was in full flower and producing a
decent display although limited to a shadow of what it could do in a
wet year. Further up the road we found P. radicosus in full flower but
the flowers were completely dried out as if they had been picked and
preserved in silica gel. A subsequent revisit to the area after some
much needed rain during the summer monsoon in July allowed me to
observe that the foliage of this species was still alive and simply
waiting for a better year.

In late June, a fruitless hike up Straight Creek near the Eisenhower
and Johnson tunnels in Summit County, Colorado was completed in
search of Penstemon harbourii. In 2011 on the same hike we had to
cross many snow fields in late July just to reach the Continental
Divide. The screes where we normally find this diminutive gem
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seemed devoid of either its flowers or even it leaves. All the other
scree dwellers were present although dwarfed and sparsely flowered
due to the drought. I am sure the leaves of P harbourii were present
we just could not find them despite an aggressive search by my intern
Adam Burch.

Overall it was a disappointing year for Penstemon in the wilds of the
Southern Rockies and | ultimately stayed close to Denver or
Steamboat Springs to focus on the gardens instead of chasing non-
existent wildflowers.

Visiting gardens in two different regions, Denver and north of
Steamboat Springs in NW Colorado provided two very different
Penstemon experiences. In my own Denver garden, and at the Denver
Botanic Gardens where | work, Penstemon displays were average to
good. | attribute this to the decent winter snowfall which made
moisture available for spring flowering. In my home garden plants
showed stress but after adding a little water | was able to enjoy decent
bloom displays, even on the later flowering species (See photographic
Plates 11, 12, and 13).

At the Denver Botanic Gardens (DBG), the Penstemon spring display
was good and even late blooming species located in gardens provided
with supplemental water put on a nice show. A negative factor in
DBG penstemons was a foliar disease that produced small to large
dark spots and eventual necrosis on many to all leaves of many of our
Penstemon species. This disease severely affected the health of many
of the Penstemon and may have even killed a few species outright. |
am unsure as to the cause of this severe outbreak. Was it the heat and
drought that brought it on, or did it take root during the record
breaking wet summer of 2011 and expressed itself under the stress of
2012? More observation is needed to see if this foliar disease returns
and to determine its long-term effects be on Penstemon at DBG. It
was interesting for me to know that some of the same species affected
at the botanical garden were similarly affected at my home. But in
contrast, those most heavily affected at DBG were symptom free in
my garden. Only four driving miles separates my home and my work.
This same disease also showed up on Penstemon in my garden north
of Steamboat Springs and on wild populations, as well. | had seen
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these leaf spots in the past but only as a minor cosmetic problem.

My garden north of Steamboat Springs, located at an elevation of
8,000 feet, gets minimal attention and is often left to the whims of
Mother Nature. Plants located there grow well but are influenced by
the high elevation and periods of dryness. Due to the low snow pack
and a period in the winter that was possibly snow-free (the garden
usual has reliable winter snow cover at this location) many plants
suffered in the garden. The entire collection of woody, evergreen
Penstemon species from the Pacific Northwest were severely winter-
burned and most did not flower, although they recovered by growing
back from the roots. Any species related to P. glaber, and P.strictus
(sub-genus Habroanthus) had the same foliar disease observed in
Denver and most failed to set seed. This occurred despite an attempt
to provide supplemental irrigation to induce seed set. | don’t think |
lost any Penstemon to the foliar disease in the Steamboat Springs
garden but wild populations of P. saxosorum, and P. virgatus were
affected by both drought and foliar disease and many plants did not
flower or aborted flowers before seeds matured.

If the drought and heat continues in the west, Penstemon can be an
indicator of the need to modify our gardening practices to better
match regional resources. Just like the wild landscapes of the west our
gardens are subject to good, bad and even spectacular years. In spite
of the problems encountered in 2012, | still consider Penstemon to be
great genus of garden plants for regions that are semi-arid. Under dry
conditions, they bloom better if moisture is supplied at critical periods
either by natural events or at the gardener’s hands. In 2012, where
conditions were not to their liking, they simply hunkered down and
are now waiting for a better year.
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Plate 1. Whole plant picture of Penstemon bracteatus, a diminutive species
endemic to Bryce Canyon and Red Canyon areas of Utah. Photograph by Mikel
Stevens.

Plate 2. Habitat of Penstemon bracteatus. The pictured locale is near the Dave’s
Hollow Guard Station, approximately 4 air miles west of Ruby’s Inn near the
entrance to Bryce Canyon National Park in Utah. Photograph by Mikel Stevens.
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Plate 3. Penstemon laricifolius var. exifolius, a species found in the Laramie
Basin. The featured plant was growing in a garden near Laramie. Photograph by

Dorothy Tuthill.

Plate 4. Participants in the tour to the Snowy Range west of Laramie. In the
background are the white quartzite peaks that are the namesake of this
spectacular mountain range. In the foreground is Gary Monroe, photographing
the tiny flowers of Lewisia pygmaea. Photograph by Dorothy Tuthill.
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Plate 5. Penstemon whippleanus on Libby Flats at the top of the Show Range
west of Laramie. Photograph by Dorothy Tuthill.

Plate 6. Field trip participants sitting on a geological feature known as a caprock
above a slope in Carbon County, Wyoming containing the rare species
Penstemon gibbensii. Plants were easily found, but due to dry conditions, very
few flowers were observed. Photograph by Stephen Love.
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Plate 7. Searching for Penstemon haydenii during the Monday post-meeting
tour to the east end of the Ferris Mountains (Carbon Co.). Three people in the
foreground include Katie Haynes (Forest Service botanist), Joan Lucas,

Wyoming Native Plant Society member), and Cara Noseworthy (Forest
Service). Photograph by Dorothy Tuthill.

west of Denver. Dated early May, drought conditions ensured this was the lone
penstemon species in bloom in a typically prolific habitat. Photograph by Mike
Kintgen.
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Plate 9. Hillside devoid of flowering penstemon plants as a result of drought
conditions in Routt County, Colorado, located northwest of Denver. Photograph
by Mike Kintgen.
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Plate 10. Plants of Penstemon gibbensii in Carbon County, Wyoming with
desiccated flowerings resulting from hot, windy conditions. Photograph by Mike
Kintgen.
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Penstemon eatonii and Penstemon pseudospectabilis grown with supplemental
irrigation during the 2012 drought year. Photograph by Mike Kintgen.

Plate 12. Penstemon versicolor grown with supplemental irrigation during the
2012 drought year in the garden of Mike Kintgen in Denver, Colorado.
Photograph by Mike Kintgen.
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Plate 13. Penstemon eriantherus grown with supplemental irrigation during the
2012 drought year in the garden of Mike Kintgen in Denver, Colorado.
Photograph by Mike Kintgen.

Plate 14. Storing penstemon seed at Brigham Young University under dry,
freezing conditions. Photograph by Mikel Stevens.
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Plate 15. . Penstemon evaluation garden at Montana State University with
pineleaf penstemon (Penstemon pinifolius) in the foreground. Wood stakes
mark the 36 individual planting beds within two larger rectangular beds.
Photograph by Casey Delphia.

Plate 16. Cutleaf beardtongue (Penstemon richardsonii) blooming in the
Montana State University penstemon evaluation garden. Photograph by Casey
Delphia.

23



Plate 17. Rocky mountain penstemon (Penstemon strictus) blooming in the
Montana State University penstemon evaluation garden. Photograph by Casey
Delphia.
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Plate 18. First place photograph in the APS photo contest in the category
‘Penstemons in the Garden’. This closeup picture Penstemon teucroides was
taken by Stephen Love, Aberdeen, Idaho.
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Plate 19. Second place photograph in the APS photo contest in the category
‘Penstemons in the Garden’. This picture of Penstemon fruticosus ‘Purple
Haze’ was taken by Dan Post of Port Townsend, Washington.

Plate 20. Third place photograph in the APS photo contest in the category
‘Penstemons in the Garden’. This picture of Penstemon nitidus was taken Casey
Delphia of Bozeman, Montana.
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Plate 21. First place photograph in the APS photo contest in the category
‘Penstemons in the Wild’. This winter scene with Penstemon ophianthus was
taken in Glen Canyon National Recreation Area in Utah by Mike Evans of
Saratoga, Wyoming.

‘Penstemons in the Wild’. This picture of Penstemon floribundus was taken in
the Jackson Mountains of Nevada by David Cammack of Condon, Oregon.
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Plate 23. Third place photograph in the APS photo contest in the category
‘Penstemons in the Wild’. This picture of Penstemon janishiae was taken in
Modoc County, California by Gary Monroe of Reno, Nevada.

Plate 24. First place photograph in the APS photo contest in the category
‘Penstemons and Penstemaniacs at an Annual Meeting’. This picture of
Monaquita Love on Mount Ashland was taken at the 2011 meeting based in
Medford, Oregon. Photograph taken by Stephen Love, Aberdeen, ldaho.
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Cold and Dry = Immortality, or at
Least Long Lived?
Mikel Stevens, Brigham Young University, Provo, UT

There are countless stories of someone spending vast sums of
money and time in pursuit of immortality, or at least long life. Two
relatively recent entertaining fantasy/adventure movies come to
mind (Indiana Jones and the Last Crusade and Pirates of the
Caribbean: On Stranger Tides) where immortality was within grasp
of the hero and then lost in the dramatic final moments. Many
species of plants are ahead of us in having achieved a measure of
immortality. These plants, including all species of Penstemon,
have developed natural “time capsules” called “seed,” that can
enhance their survival and sometimes greatly extend their
existence.

One of these small time capsules purportedly survived and
produced plants after more than 10,000 years (Porsild et al., 1967).
Some experts cast doubt on this report and note that the subject
species, Lupinus arcticus Wats., was found in arctic permafrost
and question its actual age (Sallon et al., 2008a). Regardless, it has
been scientifically verified that ~32,000 year fruit tissue was used
to regenerate living plants of Silene stenophylla Ledeb. (Yashina et
al., 2012). Okay, so the 32,000 year old plant was from fruit tissue
culture and not from seed. What then is the oldest viable seed that
has been validated scientifically? It was a seed of Phoenix
dactylifera L. from an archeological excavation of King Harrod’s
fortress, Masada, in Israel. All evidence points to an age of about
2,000 years (Sallon et al., 2008b). Do these reports of ancient
viable seed and tissue provide a practical lesson we can apply to
seed handling procedures? Is it possible that a penstemaniac could
divine secrets to help preserve penstemon seed into “immortality”?
The obvious answer is yes. There are clear clues in all three cited
reports as to optimal conditions for seed preservation: as a hint,
two involved propagules preserved in a permanently frozen

28 Bulletin of the American Penstemon Society Vol. 72



wilderness while the third was recovered from a desert
archeological site.

In perusing articles from past issues of the Bulletin of the
American Penstemon Society and referencing other scientific
literature addressing the best method to “immortalize” penstemon
seed, it became quickly apparent that little science-derived
information is to be found. There are references to the need for
such information; such as questions as to how long penstemon seed
will remain viable in storage or the effect of critical storage
conditions on germination (Lindgren and Schaaf, 2004; Wilcox et
al., 2012). Within the work that has been completed, some
researchers identified storage temperature as a critical factor,
others emphasized the need to keep penstemon seed dry, and in
some instances, both cool and dry were mentioned (Bangs, 1961;
Herbert, 1962; Herbert, 1968; Viehmeyer, 1966). Most articles
indicate that seed, used to establish penstemon plants, were stored
in labs under ambient conditions or in non-climate controlled seed
warehouses and rarely include information on storage humidity
(Allen and Meyer, 1990; Deno, 1991; Hazard, 1981; Kelaidis,
1991; Kitchen and Meyer, 1992; Lindgren and Schaaf, 2004). |
have both heard anecdotally, and read comments of concern with
regard to storing penstemon seed too cold; actual temperatures
being mentioned are between ~34 and 40°F (Bennett, 1958;
Humphray, 1998; Humphrey, 1972; Yingling, 1988). Alternately,
in the earlier period of APS existence, some authors recommended
penstemon seed be stored in dry, freezing, or near freezing,
conditions for best long-term results (Bennett, 1953; Bennett,
1966; Viehmeyer, 1960; Viehmeyer, 1961). Many of the questions
about storage conditions for penstemons were to be addressed
through a proposed 1978 study, the subject of which was seed
storage at varying temperatures, but results of that study are
nowhere to be found (Roberts, 1978).

The single major asset of a plant breeder is genetic diversity,
generally held as seed; therefore, long-term seed storage is of
major concern to these professionals. A number of studies have
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been conducted to more precisely determine the common
ingredients to maintain viable seed during long-term storage
(Barton, 1941; Barton, 1953; Glenn et al., 1998; Kong and Zhang,
1998; Stanwood and Bass, 1981; Walters and Engels, 1998; Wang
etal., 2001). It turns out controlled scientific experiments and our
stories of ancient seed do agree on the requirements of “near
immortality” for seed. In reality, the principles are simple.
Virtually all seed needs to be maintained “cool to cold” and “dry!”
I am convinced that penstemons are no exception. It may be that if
we work at it, we would find minor variations with respect to
optimal relative humidity in seed storage for different species
within the genus. After all, minor differences in optimal humidity
conditions have been documented in vegetable seed (Kong and
Zhang, 1998; Wang et al., 2001). HOWEVER, the differences
among penstemon species would probably be minuscule and
extremely difficult to quantify and such experiments could
potentially go on for millennia (or maybe only centuries)!

So what is the take home message? If you love to collect
penstemon seed and intend long-term use, it is critical to control
moisture (both within and around the seed) and manage the
temperature. Water and warm temperatures are the ingredients for
germination; we do not want germination we want “STASIS.”
Very low water content in the seed is important for achieving this
goal. Humidity is the enemy to long lived seeds! Remember the
ancient seed from Israel was held in very dry conditions for
millennia. It is also important to reduce consumption of food
reserves that the seed needs to remain alive. Remember, seeds are
living packages that respire and they do not make new food (no
photosynthesis). Slowing metabolism is accomplished largely by
reducing temperature.

With an understanding of the principles, now how do we apply
them to our seed storage procedures. First, dry the seeds down. In
my reading, | have found recommendations for optimal seed
moisture content at the beginning of storage to be between 5 and
8%. There are multiple studies suggesting that seed of many
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species can be dried to less than half those numbers without
deleterious effects (Kong and Zhang, 1998; Walters and Engels,
1998; Wang et al., 2001). Drying of freshly harvested seed can be
accomplished by placing capsules or cleaned seed in a sunny, dry
location for two or three weeks. Once dried, they need to be stored
in low humidity. The best solution is to place them in a sealed
container with a packet of silica gel.

Now for the second part of seed “immortality;” cool those seed
down, slow the breathing of that seed (meaning slow down
respiration). All living organisms respire, including plants (and
seeds of plants), they burn up sugar for energy and give off carbon
dioxide (COy). The cooler the storage temperature, the slower seed
carbohydrates, fats, and proteins/enzymes (energy reserves) are
used up. Seed can be stored in the refrigerator or the freezer. It
certainly won’t hurt seeds to be frozen and held at temperatures as
low as 0°F, within the range of many home freezers.

If you are still a little concerned that there is not enough evidence
that penstemon seed will be “immortalized” by keeping the seed
dry and cool then let me provide one more bit of evidence of the
universality of cold and dry seed storage. The United States has a
“seed bank” system. It is called the National Center for Genetic
Resources Preservation (NCGRP) and is located at various
research centers throughout the country. The most valuable seed in
that germplasm bank is maintained in liquid nitrogen at the
amazingly cold temperature of -321°F (Stanwood and Bass, 1981).
The headquarters of NCGRP is in Fort Collins, Colorado. In that
facility there are vaults that are designed to keep seed of thousands
of species at these remarkably cold temperatures. Furthermore, in
the last decade there has been a worldwide initiative, heavily
funded by the Bill and Melinda Gates Foundation, to store much of
the worldwide germplasm in caves, at temperatures near 0°F. The
specific location of these protected international chambers is near
the Arctic Circle (in Norway) called the Svalbard Global Seed
Vault. Sometimes this global germplasm bank is called the
“Doomsday Seed Vault.”

31



Although we have not conducted extensive research on penstemon
seed storage conditions, several years of experience support the
concepts presented. In our laboratory here at Brigham Young
University (BYU), we dry our seed to Utah ambient humidity
conditions (very dry) then put them in our freezer which is set to
about 0°F (See photographic Plate 14). Our most precious
germplasm is kept in a separate freezer unit at a very cold -112°F!
In our experience, these conditions are ideal for maintaining a high
level of germination for many years.

Finally, let’s address a common question among penstemanics.
Does cold seed storage fulfill the need for vernalization (required
cold treatment to break dormancy)? In other words, will cold dry
conditions replace the need for vernalization of the seed when it is
time to plant them?” The short answer is “NO.” Why? Because
vernalization requires that seed imbibe water. Remember that a key
factor in immortalization of seed is to remove most of the water.
These dry, cold seeds are still very much in a dormant condition.

With this information you are now prepared to dry those seed
down and get them into cold storage. Long live penstemon seed!
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Penstemon Display Garden at
Montana State University

An APS Special Projects Grant Update:
Casey M. Delphia, Bozeman, Montana

This spring (2012) | was very excited to learn that I received a
Special Projects Grant from the American Penstemon Society. The
objective of the project was to construct a permanent Penstemon
display garden at Montana State University’s (MSU) Horticulture
Farm to educate students, researchers, and the community about
the beauty and diversity of one of the largest genera of wildflowers
in North America. The Horticulture Farm has become the site for
showcasing many diverse horticulture research projects and
demonstration gardens, including a large native perennial plant
garden. The Penstemon garden complements the current activities
taking place at the Horticulture Farm and will further contribute to
educating the public about the benefits and importance of native
plants in the home landscape.

This project got off to a great start and | would like to thank
everyone who has donated their time and efforts, including the
MSU Master Gardeners and other volunteers who helped with
weeding, watering, and planting bed construction. | would
especially like to thank Dr. Tracy Dougher (Associate Professor at
MSU) for her assistance in implementing this project.

Planting Bed Construction and Plant Materials

In early June, a 750 square foot planting site was constructed at the
MSU Horticulture Farm consisting of two large rectangular beds
(each approximately 7 feet wide by 54 feet long) with a walkway
between the beds. Each large bed was divided into 18 smaller
planting beds approximately 3 feet by 4 feet (marked by wood
stakes), for a total of 36 individual planting beds (See photographic
Plate 15). Each planting bed will ultimately contain three plants of
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a single species for a total of 36 Penstemon species. A drip
irrigation system was also installed and was up and running in late
August. It was removed in October for the wintertime.

Plants were obtained over the summer from multiple sources,
including Montana plant nurseries (Westscape Nursery and
Windflower Nursery) and a plant donation to Dr. Tracy Dougher
by Dr. Stephen Love at the University of Idaho. Plants were also
grown from seed. All the plants were transplanted into the beds at
two times during the summer (late June and early September) and
hand-watered bi-weekly as they were getting established and while
the drip irrigation system was being installed and fine-tuned. The
beds were weeded throughout the summer.

Penstemon Species

To date, a total of 32 Penstemon species have been planted
including: P. albidus®, P. aridus?, P. auriberbis®, P. barbatus®, P.
cardinalis’, P. confertus®, P. davidsonii var. praeteritus?, P.
fruticosus var. scouleri?, P. glaber!, P. gormanii?, P. gracilis?, P.
hallii*, P. hirsutus var. pygmaeus?, P. humilis?, P. laricifolius?, P.
lyallii*, P. montanus?, P. nitidus, P. palmeri?, P. pinifolius®, P.
procerus’, P. ramaley?, P. richardsonii® (See photographic Plate
16), P. rostriflorus®, P. rydbergii*, P. secundiflorus®, P. strictus*
(See photographic Plate 17), P. tubaeflorus?, P. venustus®, P.
virens®, P. whippleanus®, and P. wilcoxii’>. Among these species,
14 were obtained as potted plants’, 13 were grown from seed in the
spring of 20122, and 4 were grown from seed in the spring of 2011
and overwintered in pots® before being planted in the garden.
Penstemon nitidus was transplanted as seedlings obtained from an
adjacent native plant garden.

Plant Establishment: Successes and Problems

All of the seeds used for this project were cold-stratified using the
method described by Norman C. Deno in “Seed germination theory
and practice” (2" edition; 1993), in which seeds are placed
between moistened paper towels within plastic, fold-over sandwich
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bags, and then stored in the refrigerator for at least three months.
After being removed from cold storage, seedlings germinated and
were transplanted into a soil-less potting mix and placed under
fluorescent lights to grow until they could be moved outside and
hardened-off before transplanting. This propagation method was
successful for all 17 species grown from seeds. In addition, 4 of
these 17 species were grown from seeds the previous year and
successfully overwintered in pots aboveground with only wood
mulch piled up around their bases. All 32 species appeared to
establish readily after transplanting when subject to a bi-weekly
watering schedule from planting through fall. Only one plant died
during the establishment phase prior to winter (one of three P.
palmeri). This coming spring, winter survival of all species will
be assessed and reported.

Current Activities and Future Plans

I recently obtained seeds of 25 additional Penstemon species
through seed exchanges held by the APS and the North American
Rock Garden Society, and have started cold stratifying them using
the aforementioned method. In late-March, I will remove the seeds
from cold storage to initiate germination and will add several or all
of these plants to the garden in May 2013. Currently, there are 32
species planted in the garden with space for 36 species using the
current garden design plan (i.e. three plants of a single species in
each of the 36 plots). However, there may be an opportunity to
expand the garden this spring or to alter the design so that each of
the 36 plots contains three different species, rather than three
plants of the same species, for a total of 108 species. In addition,
depending on winter survival of fall planted species, there may be
available space for new species that are better adapted to our
winters (though I chose species that should perform well in our
location). I will also be working on constructing plant signs with
information for each species (i.e., common and scientific names,
bloom periods, bloom color, height, etc.) and a large placard with
information about the genus Penstemon and the benefits of its use
in home landscapes.
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2012 APS Photo Contest
Bob McFarlane, Greenwood Village, CO

Contest Procedures

Each year, the American Penstemon Society sponsors a photo contest,
open to all members. First, second, and third place photographs are
chosen in each of 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 taken during an annual
meeting.

Two 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
seven 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

Two APS members graciously served as judges in 2012:
Phoebe McFarlane, Greenwood Village, CO
Bob McFarlane, Greenwood Village, CO

Eleven total photographs were submitted in 2011, including seven in
the Natural Setting category, three in the Garden Setting category, and
one in the Annual Meeting category. The winners in each category
were:
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Penstemons in a Garden Setting
First Place

Photographer: Stephen Love

Residence: Aberdeen, ldaho

Species: Penstemon teucroides

Date and Location: 2012 in University of Idaho common gardens in
Aberdeen, Idaho

(See photograph in plate 18)

Second Place

Photographer: Dan Post

Residence: Port Townsend, Washington

Species: Penstemon fruticosus ‘Purple Haze’

Date and Location: 2010 in the authors garden in Port Townsend
(See photograph in plate 19)

Third Place

Photographer: Casey Delphia

Residence: Bozeman, Montana

Species: Penstemon nitidus

Date and Location: 2011 in the Montana State University native plant
demonstration garden, Bozeman, Montana.

(See photograph in plate 20)

Penstemons in a Natural Setting

First Place

Photographer: Mike Evans

Residence: Saratoga, Wyoming

Species: Penstemon ophianthus

Date and Location: 2012 in the Orange Cliffs area of Glen Canyon
National Recreation Area, Wayne County, Utah.

(See photograph in plate 21)
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Second Place

Photographer: David Cammack

Residence: Condon, Oregon

Species: Penstemon floribundus

Date and Location: 2012 in Jackson Mountains, Humboldt County,
Nevada

(See photograph in plate 22)

Third Place

Photographer: Gary Monroe

Residence: Reno, Nevada

Species: Penstemon janishiae

Date and Location: 2006 along Crowley Flat Road, Modoc County,
California

(See photograph in plate 23)

Penstemaniacs at an Annual Meeting
First Place

Photographer: Stephen Love

Residence: Aberdeen, Idaho

Detail: Monaquita Love on Mount Ashland @ 2011 meeting at
Medford, Oregon

(See photograph in plate 24)

Future of the APS Photo Contest

Many thanks to those who took the time to submit photographs for the
2012 APS photo contest. At the end of this last photo contest, the
APS Board of Directors made a decision to replace the photo contest
in 2013 with an invited exhibition of penstemon photographs by one
of our talented APS photographers. This society feature will be on-
going for the next few years. At the beginning of the year, the board
will choose an exhibitor from a list of nominees and issue an
invitation to submit a photographic exhibition. The photographs will
subsequently be published in the Bulletin of the American Penstemon
Society and displayed at the Society annual meeting.
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Cut here

Members, please cut out and share this form with interested
friends and neighbors

American Penstemon Society

Dedicated to the preservation, enjoyment, culture, and
knowledge of the beautiful plants the make up the 280 species
in the genus penstemon. The Society serves as a medium of
information exchange for penstemon lovers worldwide.

WHAT DOES APS DO?

Publications- We publish bi-monthly newsletters and an

annual Bulletin filled with articles about recent field trips,
penstemon taxonomy and research, information on cultivating
penstemons, new book reviews, or other interesting material for
“penstemaniacs.”

Seed exchange- Annually, members donate wild or garden
collected seeds to trade with other members. Members can
purchase this seed, of numerous common or rare species, for a
nominal fee.

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

as a communication tool for members, it includes pictures,
descriptions, and identification keys for penstemon species
species maps and locator tools, information about propagation
techniques, and many other features for the serious gardener
and plant explorer.

Annual Meetings- Every year the Society holds an annual
meeting in a new and interesting place. In addition to interesting
presentations, the meetings are structured around field trips and
botanizing excursions, guaranteed to satisfy the plant lover in
both the amateur or professional. Generally, meeting are held
somewhere in the Intermountain West of the US where
penstemons find their native ranges.
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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 Boise,
Idaho, for our annual meeting on June 21-
24, 2013. 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. Make checks payable to American Penstemon
Society. Mail to:

Dale Lindgren/Phoebe McFarlane, Membership Secretaries
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. Please update any current
info with new phone numbers or e-mail addresses. Thanks for your
enthusiastic support of the Society.

Name:
Address:

Phone:
E-Mail:

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






