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Covers: Front: A thank you note from Friends of Alhambra Creek, Martinez

California. This organization received a grant from APS in 2020 for a

penstemon demonstration garden. The penstemons were planted January 8
2021. This cover photo was taken February 10, 2022. Please reference APS
Bulletin, Issue No. 80, 2021, for the full story and photos of propagation

and planting day.

Back: John Muir National Historic Site Visitor Center is the site for

the Friends of Alhambra Creek penstemon demonstration garden.

Penstemons planted in the garden included Penstemon centranthifolius
(scarlet bugler), P. heterophyllus ssp. purdyl (Purdy’s penstemon), and P.

heterophyllus var. heterophhyllus (bunchleaf penstemon.



Penstemon debilis

Parachute Beardtongue
Name & History:

The species binomial name “debilis” means “weak stems”. The
common name “Parachute” refers to the nearby west-central
Colorado community referred to by the same name. This is one of
the rarest species in North America. Range is restricted to a 14
square mile area in Garfield County, Colorado. Consequently, the
species is listed as Federally Threatened. The isotype of
Penstemon debilis was collected by Steve O’Kane and John
Anderson on June 11, 1986, on the Roan Cliffs south of Mount
Callahan. This specimen is currently held at the Colorado State
University Herbarium.

Taxonomy:

Subgenus: Habroanthus
Section: Glabri

Taxonomic Description:

Penstemon debilis is a short, colonizing perennial herb that grows
from a rhizome-like caudex. Mat-forming and often roots where
stems contact the ground. Plant colonies can produce numerous
stems. Stems are ascending, 4 to 9 cm (2 to 4 in) tall, puberulent or
glandular pubescent.

Leaves: cauline, leathery, glabrous, glaucous, 7 to 28 mm (0.3 to
1.1 in) long, 3 to 12 mm (0.1 to 0.5) wide, sessile to short-
petiolate, obovate to oblanceolate, margins entire, tips rounded to
acute.
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Inflorescence: Thyrses continuous, secund, 1 to 7 cm (0.4 to 2.8
in) long, 2 to 6 verticillasters, cymes 1 or 2 flowered with 2 per
node, pedicels puberulent or glandular-pubescent.

Calyx: segments 5.5 to 7.0 mm (0.22 to 0.28 in) long, 1.5 to 2.2
mm (0.06 to 0.09 in) wide, lanceolate, glabrous.




Flowers: white to light lavender, lacking nectar guidelines,
funnelform, weakly ventricose, 17 to 20 mm (0.7 to 0.8 in) long,
glabrous externally and internally, slightly 2-ridged abaxially.

Fertile Stamens: included. Anther cells 0.9 to 1.4 mm (0.04 to 0.06
in) long, navicular, divaricate, proximal ends indehiscent, sides
hispid with white hairs, sutures denticulate.

Staminode: included to slightly exserted, tips straight, sparsely
pilose with yellow hairs.

Capsules: subglobose, 3.5 to 7.5 mm (0.14 to 0.30 in) long and 2.5
to 5.0 mm (0.10 to 0.21 in) wide.

Non-Technical Description:

Penstemon debilis is a colony-forming species that emerges each
spring from underground root-like structures. This growth habit
allows the plants to survive and thrive in their common habitat
made up of sluffing, shifting talus which routinely buries the
plants. Flowering plants are short, usually from 2 to 4 inches tall,
but may have many stems. Plants lack a basal mat of leaves.
Leaves are large relative to the small size of the plants. They lack
hairs, are leathery, and often covered with a waxy coating.
Flowering stems are short with a compact arrangement of a small
number of blooms. Flowers are small relative to most penstemon
species, funnel-shaped, light lavender in color, hairless, and
usually face upward. The anthers are small, boat-shaped, have
small fleshy teeth along the suture, and open full length when
dispersing pollen. The staminode is straight and exhibits sparse
yellow hairs.

Period of Bloom:
Penstemon debilis has a relatively short bloom period in May.
Area of Origin:

Penstemon debilis is found entirely within Garfield County,
Colorado in the region of Mount Callahan, Mount Logan, and the
Roan Plateau; all within a few miles of the small community of
Parachute.
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Habitat:

Penstemon debilis grows on south-facing, sparsely vegetated,
steep, white, oil shale talus slopes on what is known as the Green
River Formation. Companion plants include occasional individuals
of green rabbitbrush, mountain pennyroyal, bluebunch wheatgrass,
mountain spray, gumweed, and other scabland plants. Elevation of
known populations ranges from 5,500 to 9,200 feet (1,676 to 2,804
m).

Where to See It:

From Parachute, Colorado (city center) travel 6 miles southwest on
old US Highway 6. Stop anywhere along the way and look across
the valley to the northwest; you will see the white talus cliffs
where Penstemon debilis resides. Getting to the actual location of
any populations for this species is very difficult and has the
inherent dangers of steep, near-vertical terrain. Unfortunately, the

best driving routes to P. debilis populations travel across private
land.



Culture:

Penstemon debilis is considered to be among the more difficult of
penstemons to culture. Dry growing conditions and well-drained
soils are a must. This small statured plant is probably best
appreciated in rock or trough gardens, placed among other
diminutive plants. Successful seed germination requires 12 weeks
of stratification. In the greenhouse, successful germination of seeds
has been accomplished in common potting mix.
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Conservation Status:

Penstemon debilis is an extremely rare plant and is listed as
Federally Threatened. The species has global conservation status
of G1 (critically imperiled) state status of S1 (state critically
imperiled). Oil shale development is of special concern.

Sources:

Colorado Natural Heritage Program. 2014. Colorado Rare Plant
Guide — Penstemon debilis. URL:
https://cnhp.colostate.edu/rareplants/guide.asp?id=20696#:~:text=
General%20description%3 A%20Penstemon%20debilis%20is,flow
ers%?20are%20white%20t0%20lavender. Accessed 8 Dec 2021.
Copyright Colorado State University.

Flora of North America Association. 2020. Penstemon debilis.
URL.: https://floranorthamerica.org/Penstemon_debilis. Accessed 8
Dec 2021. Copyright Utah State University.

Lindgren D, and Wilde E. 2003. Growing Penstemons: Species,
Cultivars, and Hybrids. Infinity Publishing, Haverford,
Pennsylvania.

USFWS (United States Fish and Wildlife Service). 2011a.
Endangered and threatened wildlife and plants; determination of
endangered status for Ipomopsis polyantha (Pagosa Skyrocket) and
threatened status for Penstemon debilis (Parachute Beardtongue)
and Phacelia submutica (DeBeque Phacelia). Federal Register 76:
45054-45075.

USFWS (United States Fish and Wildlife Service). 2011b.
Endangered and threatened wildlife and plants; designation of
critical habitat for [pomopsis polyantha (Pagosa Skyrocket) and
threatened status for Penstemon debilis (Parachute Beardtongue)
and Phacelia submutica (DeBeque Phacelia). Federal Register 76:
45078-45128.

Wolfe AD, McMullen-Sibul A, Tepedino VJ, Kubatko L, Necamp
T, and Fassnacht S. 2014. Conservation genetics and breeding
system of Penstemon debilis (Plantagninaceae), a rare beardtongue
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endemic to oil shale talus in western Colorado, USA. Journal of
Systematics and Evolution 52, 598-611. DOI 10:1111/jse.12100

Wolfe Lab. 2014. Penstemon debilis. URL:
https://wolfelab.asc.ohio-state.edu/database/penstemon-debilis

Penstemon Spotlight is authored by:
Dr. Stephen Love, University of Idaho
Andi Wolfe, Ohio State University
Photographs provided by the authors
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Finding Penstemon utahensis: Alice Eastwood’s
1892 expedition through Southeast Utah

Randi Spray
University of Wyoming, Laramie

In 1892, two friends struck out across the mesas of Southeast Utah
with a growing botanical collection. The last leg of Alice
Eastwood and Al Wetherill’s botanical expedition through
Southeast Utah was from Monticello to the Wetherill Ranch in
Mancos, Colorado. Hoping to find more plants away from the
“barren highway, where whatever green thing could survive
drought fell prey to the cattle” and maybe shave some time from
the trip, they decided to cut across country. Looking southeast
from Monticello, the landscape appears flat until Ute Mountain
rises up just inside the Colorado border. But this deceptively clear
view hides a network of deep canyons.!

In cold rain and falling darkness, the two friends found themselves
on the edge of just such a canyon with no trail down. They worked
their way down a timbered slope until they reached a perpendicular
cliff about 100 feet from the bottom. [Figure 1] “We did not
hesitate long in agreeing,” Wetherill wrote, to lower “Miss
Botanist, the camp outfit, and extra saddle down via rope.” While
she made camp, he tied the five horses together and tried to find a
way down. Instead, he found more perpendicular cliffs. He worked
his way along the cliff’s edge while “thinking unprintable things”
before deciding to turn back and camp above where he had left
Eastwood. The night was uncomfortable, with “nothing to eat and
no bed.” He found that stock saddles made poor pillows but a “fair
windbreak.”

Eastwood’s night might have been more physically comfortable,
but with no way of knowing where Wetherill was, it was a night of
worry and planning. The friends had brought what they called
“cowboy’s layout” or “greasysack outfit,” which contained only
limited camping supplies, some saddle blankets, and a canvas pack
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cover. They had not expected to use them, intending instead to stay
with friends or new acquaintances along the route of their
expedition. Eastwood used the pack cover to make a windbreak,
built a fire, and settled down to wait. When 9 p.m. came and went
with no Wetherill, she “finally ate a little of the scanty food left
over from yesterday’s lunch and lay down on the ledge to sleep.”
How much sleep she got is not mentioned in any account of the
trip, but the worries possibly keeping her awake differ between
accounts. Neither account expresses worry for Eastwood’s
personal safety. Her biography records that “her personal plight
was no worry” and Wetherill writes “she was an Old Timer as far
as camping out was concerned and did not fear for herself.”

Figure 1: View of the upper part of Montezuma Canyon. The
place where the “timbered slopes” turn in to an abrupt cliff is
easy to see from the bottom of the canyon.
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Figure 2: Undated photo of Alice Eastwood.

According to Wetherill’s memoirs, she was worried about him. He
writes, “she was worried some when I did not show up at some late
hour of the night and was preparing to backtrack to Monticello and
get out a search party if she failed to locate me soon.” Eastwood’s
biography, meanwhile, mentions the plan to head for Monticello,
noting that “good walker that she was,” she wasn’t worried about
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reaching the town. But in this account, her worries are entirely
botanical. If forced to walk out, she would not be able to “carry all
those hard-won specimens!”

In keeping with her botanical concerns, the first thing Eastwood
did the next morning was spread her specimens out on a rock to
dry in the sun. Then she headed down to the river to look for
Wetherill, leaving a trail of “bits of paper” that might serve to lead
Wetherill to the camp. Her search was cut short, however, when “a
sudden wind sent her scampering back up the rocky canyon wall.
She must rescue the precious specimens.” Wetherill, meanwhile,
found “numerous dim trails” down into the canyon near where he
had camped and was soon “beating it down the canyon.” Still, he
didn’t reach Eastwood until early afternoon, finding the camp by
following her paper trail. He wrote that her “worried look ...
immediately changed into a broad grin” when she saw him,
confirming in his mind that he had been the subject of his worries,
despite the fact that she had abandoned the search for him to care
for her plants.

Wetherill slept the rest of the afternoon and then the two dined on
“the remaining lunch scraps,” which he writes involved “oatmeal
and coffee with a slice of bacon for dessert.” Their food supplies
were now running worryingly low with nothing left but oatmeal,
which Eastwood notes had to be cooked in the unappetizing
“muddy water ... thick with [a]dobe” of Montezuma Creek. It
would not have been an issue if, as they hoped, they had been able
to climb out the opposite side of the canyon and continue their
straight shot to Ute Mountain, which Wetherill reckons is only
thirty-five miles away in a straight line or “maybe fifty by
unknown trails.” Instead, as Eastwood would write, the
Montezuma Canyon “proved to be a prison from which we could
not escape until we reached the San Juan River.” Instead of
travelling approximately seventy-six miles along the cattle
highway, the friends’ shortcut took them 122 miles to reach
Mancos.
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Figure 3: View of the lower part of Montezuma Canyon. While
lacking the abrupt cliff of the upper section of the canyon, the

lower section becomes a maze of side canyons.

In the upper part of the canyon the walls were “perpendicular for
miles” and in the lower part of the canyon, where the walls lower,
Eastwood writes “we toiled up and led our poor animals, only to
behold a labyrinth of cafions beyond.” [Figure 3] Even riding from
6 a.m. to 9 p.m., it took two days to reach their next non-oatmeal
meal at the Indian trading post on the San Juan. Eastwood’s
published account is upbeat about this minor tribulation:
“However, as we continued to find new plants and were exploring
country perhaps as pioneers, we somewhat forgot that our
stomachs were empty and our provisions low.”

If she was upbeat about the hard days of riding and lack of food,
the wind nearly undid Eastwood. When they reached the San Juan
River but before the trading post, they stopped to rest the horses
and she once again spread her plant specimens out to dry, each on
a piece of paper marked with the date and locality where it had
been collected. These three pieces of information together — dried
specimen date and locality — were needed to publish a new species,
something Eastwood was keen to do. She had published her very
first species in October 1891 and was working to grow her budding
reputation as a taxonomist. There had been “gentle little breezes”
blowing sporadically that day but sometime after she laid out her
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plants, there came “the most cooling and refreshing breeze you
ever saw,” as Wetherill wrote, “and what it did to those papers and
specimens was a caution.” As the wind started to take the papers,
Eastwood yelled for Wetherill and “threw herself across her
treasures.” As she “gingerly” raised herself off the plants, he laid
the saddle blankets on them to keep them in place. Exhausted and
hungry, with her entire expedition’s worth of scientific findings in
jeopardy, Eastwood told her biographer many years later that “then
only was I disheartened.” Wetherill, for his part, writes “the Lady
would have wept had I not been around, I bet, although she was
not the weeping kind at all. ... I did not know how to sympathize,
since sympathy could not correct the jumble.”

The emotional toll, as well as the physical one, might explain why
Eastwood felt faint after eating just “a few mouthfuls of the
crackers and canned tomatoes” that they had purchased at the
trading post. She had to be supported by Wetherill while she
recovered by sipping “some hot tea” and eating “very little at a
time.” They stayed near the trading post that night to recover from
what Wetherill calls “the trials and tribulations of an oatmeal diet.”

From the San Juan River to Mancos was no issue as “we knew the
country well” and no one seemed terribly worried when they
showed up at the ranch two days later. Still, by cutting across
country they had added several days, 50 miles, much hardship and
near scientific ruin to their trip.

In May 2021, thanks to funding from the American Penstemon
Society, I was able to retrace Eastwood’s 1892 expedition [Figure
4]. Eastwood arrived at the railroad station at Thompson Springs
on May 24, where she met up with Wetherill. From there they
headed south to Moab, but not before Eastwood was distracted by
the spring wildflowers in the canyons just north of the Colorado
River crossing. It is there that she spotted her first penstemon of
the trip.

She found Penstemon eatonii A. Gray in Courthouse Wash, a
canyon just north of the Colorado River along the modern road to
Moab which is now within the borders of Arches National Park
[Figure 5]. In botanical raptures at the many spring flowers in this
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canyon, she wrote that “here and there Penstemon eatonii lifted its
showy stems, covered with scarlet drooping trumpets, demanding
admiration.”” She also found it in “other cafions on the road” and
concluded that “this is one of the most showy penstemons and
worthy of cultivation,” a sentiment later cultivators certainly
agreed with.?

Figure 4: Map of probable route of the 1892 expedition
included in Al Wetherill’s autobiography.
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Figure 5: Courthouse Wash.

While Eastwood’s seems to be the first recorded observation of P.
eatonii in Grand and San Juan counties, many more have followed
over the intervening century. I found P. eatonii in Courthouse
Wash myself as well as in Montezuma Canyon [Figures 6 &7].

But P. eatonii was just the appetizer. As she and Wetherill
continued south on May 28, 1892, the crossed Hatch’s Wash a
traveled approximately 23 miles to the town of Monticello.
Somewhere in those 23 miles, Eastwood discovered Penstemon
utahensis Eastw. [Figure 8].%

The vagueness of this type locality is common for historical
expeditions. Before GPS, botanists relied on landmarks for their
locality data and there weren’t any known landmarks in that
sparsely settled 23 miles in 1892.
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Figures 6 & 7: Penstemon eatonii in Courthouse Wash and
Montezuma Canyon.

Still, I set out to see if I could find P. utahensis between Hatch’s
Wash and Monticello. In 1892, Eastwood and Wetherill could
make 10 to 20 miles a day on horseback, “depending on the variety
of the vegetation.” On this trip Eastwood took such frequent stops
to gather plants that she later told her biographer, “I never rode a
side saddle after that. ... Getting on and off the tall horse was hard
on me and a side saddle on a long trip in a hot country is very hard
on a horse. I always regretted, though, failing to get one plant
because I was too weary to dismount and mount again.”®

While I didn’t have to endure riding side saddle, driving 60 mph
on Highway 191 is also a less than optimum method of wildflower
spotting. So, I took to the backroads between Hatch’s Wash and
Monticello hoping to spot Utah’s eponymous penstemon. There
was abundant evidence of cattle grazing, but in the whole day |
spotted only four types of flowers. The highlight was a heavily
grazed field sporting a small population of mariposa lilies,

18 Bulletin of the American Penstemon Society Vol. 81 (2022)



Calochortus nutallii [Figure 9].

The second location Eastwood records seeing P. utahensis — “on
the San Juan River near where McElmo Creek enters” — has its
own problems for the modern botanist in need of permits, as since
1905 it has been a part of the Navajo reservation.
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Figure 8: An isotype specimen of P. utahensis collected by
Alice Eastwood in 1892 and held at the Harvard Herbarium.
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Figure 9: Mariposa lilies in between Hatch’s Wash and
Monticello. A whole day’s search turned up no penstemons.

Interestingly, it took Eastwood a while to notice she had a new
species of penstemon on her hands. In her first publication about
the trip in January 1893, she initially records it as Penstemon
parryi. Her account of that day bemoans the botanizing
opportunities along the “cattle highway.” She writes that the day
was “more profitable in the number of plants collected, but as
quantity does not always make up for quality, it is doubtful
whether it was really more successful.”’” It seems likely that it was
this disheartening day of collecting that prompted her to take the
nearly disastrous shortcut out of Monticello. What an irony then
that this unprofitable day led to the discovery of P. utahensis.

By Eastwood’s second publication on the trip in July 1893, she had
changed her mind and P. utahensis becomes one of eight new
species she publishes from the expedition — five of which has stood
the test of time. In her description of the new species, Eastwood
wrote, “were it not for the tip of the sterile filament this would
unhesitatingly be placed with P. parryi, but if that distinction is
worth anything it must belong to the next group near P.
grandiflorus which it is as unlike in all the other characteristics
whereby it resembles P. parryi.”
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“It is a beautiful and showy plant,” She goes on to say. “The very
glaucous foliage softens the bright carmine flowers which are
velvety in texture and of beautiful shape.”®

I was understandably sad to miss such a flower despite all the
wildflower guides assuring me that P. utahensis was common to
the area, I did not see it at any other location on the trip. Mildly
concerned, I checked iNaturalist. It turns out I was just unlucky.
There were multiple P. utahensis sightings in Grand and San Juan
counties in May 2021.

In the course of retracing Eastwood’s expedition, I found a third
penstemon not mentioned by her. It seems impossible that a
botanist of Eastwood’s skill could miss the 5-foot tall Penstemon
palmeri A. Gray with its one-inch flowers [Figures 10 & 11]. 1
found it beside the road just outside of Thompson Springs, which
was a railroad stop in 1892 and the launching point for Eastwood’s
expedition. And then I found it again along Route 262 as I headed
westward from Montezuma Canyon to my campsite. Checking the
herbarium records, it seems there’s a simple reason for why
Eastwood missed P. palmeri in 1892. It wasn’t there yet. The first
recorded sighting from San Juan County was in 1977 and the first
from Grand County is from 1986.

P. palmeri turns out to be a species on the move. First discovered
in 1865 in Skull Valley, Arizona, herbarium records from the
1800s place it in southern Nevada, Utah, and California as well as
much of Arizona. By 1955, it’s recorded in New Mexico; in 1975,
Idaho; in 1979, Colorado; in 2000, Wyoming; and finally in 2007,
in Oregon. The fact that it prefers disturbed sites and is commonly
used in roadside plantings likely explains its ever-expanding
territory.
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Figure 10: The hairs on peduncle and calyx indicate that this
individual along Route 262 is var. palmeri.

1This account of their 1892 expedition comes primarily from Al Wetherill’s
memoir and Alice Eastwood’s biography, as well as the journal article
Eastwood published a year later. Alice Eastwood, “General Notes of a Trip
Through Southeastern Utah,” Zoe (1890-1906) 3, no. 4 (January 1, 1893):
359; Carol Green Wilson, Alice Eastwood’s Wonderland: The Adventures of a
Botanist (San Francisco: California Academy of Sciences, 1955), 42—-43;
Benjamin Alfred Wetherill, The Wetherills of the Mesa Verde: Autobiography
of Benjamin Alfred Wetherill, ed. Maurine S. Fletcher (Madison, NJ: Fairleigh
Dickinson University Press, 1977), 199-202.

2Eastwood, “General Notes of a Trip Through Southeastern Utah,” 257.

3Alice Eastwood, “List of Plants Collected in Southeastern Utah, with Notes and
Descriptions of New Species,” Zoe 4, no. 2 (1893): 124.

4Eastwood, 125.

SWetherill, The Wetherills of the Mesa Verde: Autobiography of Benjamin Alfred
Wetherill, 197.

5Wilson, Alice Eastwood’s Wonderland: The Adventures of a Botanist, 44.

’Eastwood, “General Notes of a Trip Through Southeastern Utah,” 359.
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8Eastwood, “List of Plants Collected in Southeastern Utah, with Notes and
Descriptions of New Species,” 125.
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Figure 11: Penstemon plmeri just outside of Thompson
Springs.
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Yampa River Penstemon Garden
Gayle Lehman
Yampa River Botanic Park
Steamboat Springs, CO

The first Penstemon Garden at the Yampa River Botanic Park was
constructed in 2000 and planted in 2001. Our Co-Founder, Audrey
Enever, had become a Penstemon enthusiast. Under advice from
the American Penstemon Society we used road base as the planting
medium in that first garden. The original garden had twenty-five
species of penstemons. The garden did ok those first years,
however many species proved to be short-lived under the
conditions provided. In the end only the species requiring minimal
organic matter survived.

-

Penstemon Garden at the Yampa River Botanic Park
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One of the Microclimate Penstemon Gardens

In 2018 the Penstemon Garden became a focus for renovation.
Because penstemons grow in every climate zone from low desert
to alpine scree; their soil requirements individually differ. The idea
to create microclimates and corresponding soil conditions emerged
from a collaboration among the Yampa River Botanic Garden,
Ryan Keating (garden design expert working as a seasonal
employee), and myself.

We decided to imitate six microclimates: Low Desert, High Desert,
Sagebrush Steppe, Montane, Alpine Scree, and Prairie.

In addition, we created three troughs made from limestone, shale,
and sandstone.

Most of the 2018 season was dedicated to installation of hardscape.
The garden has two sections one north of the waterfall and a larger
section to the south. Both are raised beds with interconnecting
concrete blocks and a nice slab finish on the top edge. The
locations of the microclimates were determined based on
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Penstemon nitidus in the High Desert Penstemon

environmental factors. The Low Desert climate area is one of the
hottest spots in the Botanic Park and in that spot, the snow melts
early. The soil mix is 2/3 sand and includes almost no organic
matter. The High Desert climate area has a large slab of sandstone
which we faced north to encourage late snowmelt. Soil mix used in
this spot included slightly more compost and some additional
gravel.
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Penstemon pachyphylla in the Low
Desert Section

Between the Sagebrush Steppe and the Prairie rises a mountain
range. This was oriented to run east/west so there is a north slope
and a south slope for penstemons preferring such aspects. The rock
here is a dark granite. An Alpine Scree Field is aligned down the
western slope to allow for spaces for alpine penstemon species. We
used volcanic rock from the Flat Tops, Colorado region to mimic
the steppe surrounding Steamboat Springs.
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The Prairie climate section has the highest levels of compost to
mimic the soils of the Eastern Slope of the Continental Divide and
prairies to the east.

The search for plants was extensive and some plants were installed
in 2018. Seed was ordered from Alplains. Also, Bill Adams from
Sunscapes grew a few species for us. My personal success
propagating these seeds was zero!

28 Bulletin of the American Penstemon Society Vol. 81 (2022)



Companion species
Allium macropetalum in
the Steppe Garden
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Penstemon confecta in the
Prairie Garden

During the summer of 2019 we were successful in acquiring many
more species of penstemons. Harlequins Gardens is a great source
for penstemons and other natives as well. In addition to
penstemons we planted companion species which grow in our
pseudo-microclimates. This adds a real sense for the types of
landscapes you might see in the wild.

This garden is still young. Numbers of species fluctuate as plants
die and new ones are planted. At last count in 2021 there were 80
species of penstemon and 50 additional companion species.
Eventually the Yampa River Botanic Park hopes to become a seed
source for other penstemon enthusiasts. Stay tuned!
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Penstemon procerus in the Steppe
Garden
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Studies of Penstemon Chloroplast Genomes
Jason Stettler
Brigham Young University, Provo, Utah

Note from the Editor: This article summarizes exciting research
regarding the genetics and evolution of species in the genus
Penstemon. However, if you do not have a background in genetics,
it may be difficult to fully comprehend its meaning and value. The
author provided a simplified article synopsis at end of the paper to
ensure all readers get a feel for its subject matter.

In our recent study published in the peer-reviewed journal PLOS
ONE?, we isolated chloroplast DNA sequences from our whole
genome sequencing reads using the NOVOPlasty algorithm and
assembled the chloroplast genome of six penstemon species. We
utilized the entire chloroplast genome (plastome) sequences to
create an evolutionary history (phylogeny) of the Lamiales order.
This phylogeny was the most well support phylogeny of the
Lamiales to date. Our phylogeny supported the reorganization of
taxa formerly belonging to the Scrophulariaceae family including
Penstemon®. However, our phylogeny placed Penstemon in a sister
clade to the Old-World Plantaginaceae taxa in the study.

Why Chloroplast Genomes?

The chloroplast has a unique genome that is independent from the
nuclear genome in the form of a single circular chromosome, like
those of bacteria. This chromosome contains all the genes needed
to build chlorophyll, the photosystems, and regulate
photosynthesis. The chromosomes of most angiosperms, including
penstemons, typically have four regions that form a loop: a Long
Single-Copy, an Inverted Repeat, a Short Single-Copy, and an
Inverted Repeat.

The chloroplast inherited through the maternal parent and each
seed will have a near exact copy of the mother plant’s chloroplast
genome (plastome). The plastome sequence and structure are very

stable with major changes/mutations like gene rearrangement,
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recombination, and Inverted Repeat expansion/contraction are
exceptionally rare. Since all mutations are rare and inherited
maternally, they can be effectively used to reconstruct the
evolutionary history of a family, genus, or lineage.

Chloroplast gene sequences are commonly used to study and
reconstruct the evolutionary histories of species. These are
typically, short sequences of individual genes that are used alone,
or in conjunction with each other. However, these types of
sequences only contain point mutations, and exclude all of the
major structural mutations that are very informative to understand
the evolution and speciation of a lineage.

Study Methods

We sequenced the genomes of Penstemon cyaneus, P. dissectus,
P. palmeri, P. personatus, and P. rostriflorus on the Illumina Hi-
Seq (2 x 250) platform. Following sequencing, we utilized the

ol < o0 AR
Clockwise from the upper left: Penstemon fruticosus, P.
rostriflorus, P. personatus, P. palmeri, P. cyaneus, and P.
dissectus. Photo credits: Mikel R. Stevens and Jason M.
Stettler.
(https://journals.plos.org/plosone/article?id=10.1371/journal.p
one.0261143)
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NOVOPlasty algorithm to isolate DNA sequences belonging to the
plastome, which we used to assemble the plastome sequence. We
used a sixth penstemon species, P. fruticosus, in our analyses from
a previous publication. We selected these species because they
represent the six recognized Penstemon subgenera: Penstemon
fruticosus (Dasanthera), P. rostriflorus (Saccanthera), P.
personatus (Cryptostemon), P. palmeri (Penstemon), P. cyaneus
(Habroanthus), and P. dissectus (Dissecti). We acknowledge the
proposal of Freeman (2019) to reduce the number of subgenera to
two: Dasanthera (combining Dasanthera and Cryptostemon) and
Penstemon (combining Saccanthera, Dissecti, Habroanthus, and
Penstemon)'. However, we decided to use the historic subgenera
classification until problematic clades are resolved within the
genus> & 77,

The full report of our study methods and results can be found in
our PLOS ONE article, but we highlight here the results of our
plastome synteny analyses and phylogenetic analyses. Synteny
analyses examines and compares the plastome structure including
the physical locations of genes on the chromosome. For this
analysis we used the IRScope webserver
(https://irscope.shinyapps.io/irapp/) to visually evaluate the
Inverted Repeat junctions within the Penstemon genus and a few
closely related taxa in the Lamiales order.

In our phylogenetic study, we created Maximum Likelihood
phylogenies using the IQ-TREE program with 1,000 bootstrap
support. Bootstrap support is a method used to measure the
statistical support of each node, or branch, to determine if the node
is stable and supported. If the node has a bootstrap support value
below 95, then it is not statistically supported. We compared the
phylogeny created using whole-plastome sequences to phylogenies
based on individual gene sequences (matK, ndhF, psaA, psbA,
rbeL, rpoC2, and rps2) and a combined (concatenated) sequence
composed of all the individual genes. In addition to our Penstemon
species, we also included the following species from the Lamiales
order: Haberlea rhodopensis, Streptocarpus teitensis, Salvia
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Jjaponica, S. miltiorrhiza, S. rosmarinus, Olea europaea, Castilleja
paramensis, Pedicularis hallaisanensis, Erythranthe lutea,
Digitalis lanata, Plantago depressa, Pl. lagopus, Pl. maritima, PI.
media, Pl. ovata, Veronica nakaiana, V. persica, Veronicastrum
sibericum, Scrophularia buergeriana, Sc. dentata, Sc. henryi, Sc.
takesimensis, and Solanum lycopersicum as the outgroup.

Results and Implications

We found that the Inverted Repeat junctions within Penstemon
were very stable with only minor size changes of a few base-pairs.
However, there were major structural changes within the genus
Plantago where we observed expansions of the Inverted Repeat
regions and contractions of the Short Single-Copy region. We also
observed an inversion of the entire Inverted Repeat and Short
Single-Copy regions in the genera Castilleja and Pedicularis.
These major structural changes are heritable and are valuable
characteristics for studying evolutionary history that would not be
identified using isolated genetic sequences.

We discovered that our whole-plastome based phylogeny had the
highest nodal support with only 2 nodes with bootstrap values
below 95. All other phylogenies had between 6 and 17 nodes with
bootstrap values below 95, which suggests that the whole-plastome
sequence provides greater accuracy in describing the evolutionary
relationships among taxa compared to other methods. Our whole-
plastome phylogeny adds further support of the reorganization and
reclassification of the genera formerly belonging to the
Scrophulariaceae family*. We found that the genus Penstemon
forms a monophyletic clade sister to, but separate from, the Old-
World taxa of the Plantaginaceae family included in our study.
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Figure caption: IRScope variation among the Penstemon taxa

Plastomes are ideal to construct maternal evolutionary histories
and phylogenies because all genes in a lineage are inherited from a
common ancestor without gene duplication and pseudogenization.
The plastome remains independent of nuclear genome size, ploidy
level, and recombination events, which are among the genetic
changes that occur during speciation.
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Our phylogenetic methods utilizing whole-plastome sequences
improved the resolution of the Lamiales order with high nodal
support and included the heritable structural changes that are
crucial for creating accurate phylogenetic relationships and

resolving ambiguous relationships among closely related species
8

2,

Summary for Penstemaniacs with Limited Training in
Plant Genetics

Did you know that chloroplasts have their own DNA
separate from the rest of the plant/cell’s DNA?

Chloroplast DNA is contained within a single chromosome and is
separate from the DNA in the nucleus. The chloroplast and its
chromosome are only passed to offspring through the mother’s
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side. In other words, each seed will have the same chloroplast as
the plant that produced it. We can use the chloroplast’s DNA
sequence to build an evolutionary history showing how a plant or
species is related to its ancestors. This process is very similar to
the genetic genealogy that companies like Ancestry or 23 and Me
use to compare a person’s DNA to a global database of human
DNA. We compared the penstemon’s chloroplast DNA to the
chloroplast DNA of other species to see how they are related to
each other.

Haven’t these types of studies already been done with penstemon
species?

Yes, but our study has one major difference. Previous studies have
only looked at small fragments of chloroplast DNA. Our study was
unique because we sequenced and assembled the genetic sequence
of the entire chloroplast chromosome of six penstemon species. We
then compared these sequences to other species in related genera
and families. We also compared the methods of just using
chloroplast DNA segments to the whole.

What did we discover?

We found that using the whole chloroplast genetic sequence
provided a clearer, more dependable picture of genetic
relationships that any other method previously utilized. We found
that small DNA fragment comparisons missed important structural
mutations (gene order, repeats, inversions, etc.) that the whole
chloroplast method detected. These mutations are passed on to
offspring and provide vital information about evolutionary history.
We demonstrated in this study that the only way to fully define
evolutionary relationships in Penstemon is fo use the entire
chloroplast genetic sequence. A penstemon’s nuclear genome can
inform us about the unique genetic changes that happened during
speciation, but the chloroplast genome can inform us about the
maternal lineage of evolutionary history.

So, what does this add to our understanding of Penstemon
evolution and genetic relationships?
With all of that said, a by-product of this research is new or
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confirmed conclusions concerning relationships among Penstemon
species and related genera. Our work suggests that: 1)
rearrangement of the family Scrophulariaceae is valid, including
the removal of the genus Penstemon and its reassignment in the
family Plantaginaceae, 2) although related to the old-world
species of Plantaginaceae, Penstemon species form a distinct
evolutionary branch; 3) use of whole chloroplast gene sequences
should allow us to further define evolutionary relationships among
Penstemon species.

So, did this study support the new taxonomic reassignment of the
genus Penstemon, and what is your opinion on the subject?

Our study did not provide evidence to support or reject the new
taxonomic revisions of the Penstemon subgenera. It did not include
the number of species necessary to test these revisions. Our study
tested the usefulness of whole chloroplast genome sequences in
phylogenetics and found that historically problematic clades were
resolved and statistically well supported.

While there is evidence that some morphological traits currently in
use to define Penstemon taxonomy may not be appropriate
characters for defining subgenera, there are still many
phylogenetic questions that should be tested before we accept the
revisions. My primary concerns are about resolution and
validation. Most studies have a limited number of individuals,
usually a single individual from a single population, to represent
an entire species, which may be insufficient for most species with
broad distributions. The number and origin of genetic sequences
used in phylogenetics is vital to improving resolution and
statistical support. In science it is necessary to have multiple
scientific teams independently test hypotheses before they can be
rejected or accepted. The field of phylogenomics is still young and
our current understanding of taxonomic divisions in Penstemon
will undoubtedly change in time.

References:
1. Freeman CC. Penstemon. In: Flora of North America
Editorial Committee, editors. Flora of North America North

39



of Mexico, Volume 17: MAGNOLIOPHYTA:
Tetrachondraceae to Orbobanchaceae. New York:
OXFORD University Press; 2019. 82-255 p.

. Hassemer G, Bruun-Lund S, Shipunov AB, Briggs BG,
Meudt HM, Rensted N. The application of high-throughput
sequencing for taxonomy: the case of Plantago subg.
Plantago (Plantaginaceae). Mol Phylogenet Evol. 2019;
138: 156-73.

. Holmgren NH. Chapter 7. Penstemon-update to 1984
treatment in Intermountain Flora, Volume 4. In: Holmgren
NH, Holmgren PK, editors. Intermountain Flora:
Poptpourii: Keys, History, Authors, Artists, Collectors,
Beardtongues, Glossary, Indices. 7. Bronx, New York: The
New York Boatincal Garden; 2017. p. 161-97.

. Olmstead RG, de Pamphilis CW, Wolfe AD, Young ND,
Elisons WJ, Reeves PA. Disintegration of the
Scrophulariaceae. Am J Bot. 2001; 88(2): 348-61.

. Stettler, Jason M., Mikel R. Stevens, Lindsey M. Meservey,

W. Wesley Crump, Jed D. Grow, Sydney J. Porter, L.
Stephen Love, Peter J. Maughan, and Eric N. Jellen.
Improving phylogenetic resolution of the Lamiales using
the complete plastome sequences of six Penstemon species.
PLOS One. 2021; 16(12): €0261143.

Stevens MR, Love SL, McCammon T. The Heart of
Penstemon Country: A Natural History of Penstemons in
the Utah Region. Helena Montana: Farcountry Press; 2020.
394 p.

. Wessinger CA, Freeman CC, Mort ME, Rausher MD,
Hileman LC. Multiplexed shotgun genotyping resolves
species relationships within the North American genus
Penstemon. Am J Bot. 2016; 103(5): 912-22.

. Whittall JB, Syring J, Parks M, Buenrostro J, Dick C,
Liston A, et al. Finding a (pine) needle in a haystack:
40 Bulletin of the American Penstemon Society Vol. 81 (2022)



chloroplast genome sequence divergence in rare and
widespread pines. Mol Ecol. 2010; 19(Suppl. 1): 100-14.

. Wolfe AD, Blischak PD, Kubatko L. Phylogenetics of a
rapid, continental radiation: diversification, biogeography,
and circumscription of the beardtongues (Penstemon;
Plantaginaceae). bioRxiv. 2021; 2021.04.20.440652. doi:
10.1101/2021.04.20.440652.

41



Summary of Penstemon Species Grown and
Evaluated in Aberdeen, Idaho

Stephen L. Love, Ben Pierce, Katie Pierce
University of Idaho, Aberdeen, Idaho

Introduction

In the year 2005, we initiated a native plant domestication project
at the University of Idaho, Aberdeen R & E Center. Incorporating
penstemons into this research effort was a no-brainer. Nothing like
penstemons to enhance a drought tolerant garden. Since that time,
we have obtained and evaluated 194 of the approximately 280
species currently catalogued within this genus.

We would like to share our experience with propagating and
growing these 194 species. Although all penstemons are beautiful
in their own way, some are more adept than others in creating
beauty within a garden. Some lack basic horticultural
characteristics that are essential to cultivated plants, such as,
winter hardiness, adaptation to local soil conditions, longevity, or
adequate seed germination potential. Luckily, there are many
penstemon species that are beautiful and devoid of horticultural
deficiencies, plus many others with faults but balance on the side
of being worth the effort.
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Penstemon evaluation plots at the Aberdeen R &
E Center in Aberdeen, Idaho.

Please recognize that our success or failure with all of these
penstemon species are location dependent. We live in a climate
rated as USDA Zone 5 (sometimes with conditions that imitate
Zone 3), a paucity of snow (usually no protection from
temperature extremes or winter dehydration), fairly high elevation
(intense sunlight), and highly alkaline soils (pH 8.4 or higher). All
of these factors influence which species will thrive and which will
suffer. On the other hand, conditions of low natural precipitation
and limited soil fertility are optimal for most (but not all)
penstemon species.

As a logical method of presentation, we have divided penstemon
species into four groups, 1) Best of the Garden, 2) Good in the
Garden, But....., 3) Unmitigated Failures, and 4) Jury is Still Out.
Within each category, we will list species in alphabetical order,
meaning order of presentation is not related to preference. We have
provided more information on “Best” penstemons and
progressively less on those in subsequent groups
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Summarization of perceptions for 194 species will be a significant
effort, so, let’s get started.

Best of the Garden

Species described in this category are those which have proved to
be easy to propagate and establish in the garden, have
exceptionally attractive plants and flowers, have long bloom
periods, are winter hardy in Aberdeen, Idaho, tend to be long-lived
with rare expression of random mortality, are typically free from
pest problems, and are adapted to alkaline soils.

Penstemon ambiguus
Appearance: medium-tall, bushy, light pink flowers

Positive attributes — fully hardy, adapted to alkaline soils, long-
lived, high seed germination potential, unique appearance.

Negative attributes — seed often fails to ripen in our short growing
season, seedlings are prone to damping off.

Penstemon barbatus
Appearance: stiffly upright, very tall, red flowers.

Positive attributes — fully hardy, adapted to alkaline soil, great
plant to attract hummingbirds, consistent reestablishment via
volunteers.

Negative attributes — seed production often limited, often low seed
germination potential.

Penstemon brandegeei (P. glaber var. brandegeei)
Appearance: leafy, upright, medium-tall, dark blue-purple flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — legginess under good growing conditions.
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Penstemon brandegeei

Penstemon cardinalis
Appearance: upright to spreading, medium-tall, dark red flowers.

Positive attributes — easy to propagate from seed, fully hardy,
traffic-stopping intense color, consistent self-replacement via
volunteers.

Negative attributes — can be short-lived under extremely dry
conditions, may exhibit some iron chlorosis in alkaline soils.

Penstemon clevelandii
Appearance: upright to spreading, tall, pink flowers.

Positive attributes — long bloom period, easy to propagate
from seed, fully hardy, adapted to alkaline soils.

Negative attributes — moderately short-lived.

Penstemon clutei
Appearance — tall, upright, medium pink flowers

Positive attributes — long bloom period, easy to propagate from
seed, fully hardy, adapted to alkaline soils, consistent self-
replacement via volunteers.

Negative attributes — short-lived where soil pathogens are present.
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Penstemon clutei

Penstemon confertus
Appearance — upright, medium-short, small light-yellow flowers.

Positive attributes — easy to propagate from seed, fully hardy,
long-lived.

Negative attributes — expresses iron chlorosis in alkaline soils

Penstemon crandallii ssp. crandallii
Appearance — prostrate, short, dark blue-purple flowers

Positive attributes — fully hardy, adapted to alkaline soils.

Negative attributes — can be somewhat short-lived, some seed lots
show poor germination.

Penstemon ellipticus
Appearance — evergreen, shrubby, medium-short, medium purple
flowers.

Positive attributes — minimal winter evergreen leaf damage,
adapted to alkaline soils, very long-lived.

Negative attributes — seed lots vary for germination potential,
short bloom period.

Penstemon glabrescens (P. crandallii ssp. glabrescens)
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Appearance - prostrate to bushy, short, dark blue-purple flowers.
Positive attributes — fully hardy, adapted to alkaline soils.

Negative attributes — can be short-lived, inconsistent germination
among seed lots.

Penstemon gracilis
Appearance — upright, medium-tall, light lilac flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — none.

Penstemon griffinii
Appearance — upright, medium-tall, medium blue flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, very long-lived.

Negative attributes — shortened bloom period, limited showiness.

Penstemon griffinii

Penstemon hallii
Appearance — upright, short, large dark blue flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.
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Negative attributes — older plants may produce fewer blooms.

Penstemon havardii
Appearance: upright to spreading, tall, dark pink flowers.

Positive attributes — long bloom period, easy to propagate from
seed, adapted to alkaline soils.

Negative attributes — somewhat short-lived, sporadic winter
injury.

Penstemon humilis

Appearance — upright, medium-short, clear blue flowers.

Positive attributes — fully hardy, adapted to alkaline soils, long-
lived.

Negative attributes — exacting seed germination requirements,
short (but early) bloom period.

Penstemon incertus
Appearance — spreading, medium-tall, large pink flowers, large
thick fleshy leaves.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils.

Negative attributes — erratically short-lived.

Penstemon kunthii
Appearance: spreading, medium sized, dark wine-red flowers.

Positive attributes — very long bloom period, easy to propagate
from seed, adapted to alkaline soils, long-lived.

Negative attributes — occasional winter injury, seed yield can be
limited.
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Penstemon kunthii

Penstemon leiophyllus
Appearance — upright to spreading, medium-sized, light blue
flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils.

Negative attributes — moderately short-lived, limited showiness.

Penstemon lyallii
Appearance — bushy, medium-sized, lavender flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — moderately short bloom period.
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Penstemon lyallii

Penstemon mensarum
Appearance — upright, medium tall, dark blue flowers.

Positive attributes — fully hardy, adapted to alkaline soils.

Negative attributes — Seed exhibits sporadic germination
potential, intermittently short-lived.

Penstemon montanus
Appearance - spreading, short, large pink-purple flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — seeds disperse rapidly and can be lost.

Penstemon neotericus
Appearance — spreading, medium-sized, dark blue-violet flowers.

Positive attributes — very long bloom period, easy to propagate
from seed, fully hardy, adapted to alkaline soils, long-lived.

Negative attributes — less attractive post-bloom.
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Penstemon neotericus

Penstemon oliganthus
Appearance — upright, medium tall, dark blue flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — limited showiness.

Penstemon ovatus
Appearance — upright, medium-sized, dark blue flowers.

Positive attributes — consistent self-replacement via volunteers,
easy to propagate from seed, fully hardy, adapted to alkaline soils,
moderately long-lived.

Negative attributes — short bloom period.

Penstemon palmeri
Appearance — upright, very tall, bulgy light pink flowers.

Positive attributes — easy to propagate from seed, self-replacement
via volunteers, fully hardy, adapted to alkaline soils.

Negative attributes — distinctly short-lived, can be weedy from
seed.

Penstemon pinifolius
Appearance — spreading, medium-short, dark red flowers.
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Positive attributes — long bloom period, usually easy to propagate
from seed, adapted to alkaline soils, long-lived.

Negative attributes — may show significant winter injury, older
plant may express limited bloom potential.

Penstemon platyphyllus

Penstemon platyphyllus
Appearance — bushy plants, medium sized, dark lavender flowers

Positive attributes —long bloom period, fully hardy, adapted to
alkaline soils, typically long-lived.

Negative attributes — seed germination can be erratic, plants may
randomly die from unknown causes.

Penstemon pratensis
Appearance — upright, medium-short, white flowers.

Positive attributes — easy to propagate from seed, fully hardy, long-
lived.

Negative attributes — post-bloom plants lose attractiveness, may
express some iron chlorosis in alkaline soils.
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Penstemon ramosus
Appearance — upright, medium-tall, dark red flowers.

Positive attributes — usually easy to propagate from seed, adapted
to alkaline soils.

Negative attributes — seed quality can be erratic, plants may die
early from winter injury or unknown causes.

Penstemon richardsonii

Penstemon richardsonii
Appearance — spreading, medium-tall, sometimes lodges, pink-
violet flowers.

Positive attributes — very long late bloom period, easy to propagate
from seed, fully hardy, moderately long-lived.

Negative attributes — may show iron chlorosis in alkaline soils.

Penstemon rostriflorus
Appearance — Upright to spreading, sometimes lodges, medium-
tall, red flowers.

Positive attributes — very long bloom period, fully hardy, adapted
to alkaline soils.

Negative attributes — seed germination can be erratic, plants
occasionally die from unknown causes.

Penstemon sepalulus
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Appearance — bushy, medium sized, dark lavender flowers.

Positive attributes — very long bloom period, usually easy to
propagate from seed, fully hardy, adapted to alkaline soils, long-
lived.

Negative attributes — some seed lots do not emerge well.

Penstemon strictus
Appearance — upright, medium size, dark blue-purple flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — none.

Penstemon subglaber
Appearance — upright, medium-tall, dark blue flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, moderately long-lived.

Negative attributes — occasional seed lots show poor germination,
plants become less attractive as they age.

Penstemon teucrioides
Appearance — flat mat, low and wide, medium blue flowers.

Positive attributes — unusual and attractive form, easy to
propagate from cuttings, fully hardy, adapted to alkaline soils,
very long-lived.

Negative attributes — seed very difficult to collect, poor seed
germination, post-bloom attraction limited.

Penstemon triphyllus
Appearance — bushy, medium-small, light lavender flowers.

Positive attributes — late long bloom period, easy to propagate
from seed, fully hardy, adapted to alkaline soils, long-lived.

Negative attributes — seedling prone to damping-off.
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Penstemon teucrioides
Penstemon uintahensis

Appearance — upright, very short, large dark blue flowers.
Positive attributes — early bloom, easy to propagate from seed,
fully hardy, adapted to alkaline soils.

Negative attributes — somewhat short-lived, tendency for sporadic
germination.

Penstemon virens
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Penstemon venustus
Appearance — bushy, medium sized, robust, medium purple
flowers.

Positive attributes — profuse bloom, easy to propagate from seed,
fully hardy, long-lived.

Negative attributes — some accessions not well-adapted to alkaline
soils.

Penstemon virens
Appearance — upright, colonizing, very short, blue flowers.

Positive attributes — propagates well from crown divisions, fully
hardy, adapted to alkaline soils, very long-lived.

Negative attributes — most seed lots do not germinate well, short
bloom period (but early).

Penstemon watsonii
Appearance — upright, medium sized, dark blue flowers

Positive attributes — fully hardy, adapted to alkaline soils, very
long-lived.

Negative attributes — some seed lots do not germinate well, slow
development means plants do not reach potential for several
years.

Penstemon whippleanus
Appearance — upright, medium-sized, flower color ranges from
white to very dark purple.

Positive attributes — grows well in shade, moderately easy to
propagate from seed, fully hardy.

Negative attributes — not particularly drought tolerant, susceptible
to root rots, poor seed production.

Penstemon wilcoxii
Appearance — upright to spreading, medium sized, blue flowers.

Positive attributes — easy to propagate from seed, fully hardy,
adapted to alkaline soils, long-lived.

Negative attributes — post-bloom appearance can be poor.
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Good in the Garden, But.....

The species included in this category generally have some
excellent horticultural characteristics but are lacking in one or
more traits that make garden planting difficult or less desirable.
These species may be difficult to propagate, lack distinction or
exceptional beauty, have short bloom periods, be deficient in
winter hardiness, are short-lived, may have a minor pest issue, or
lack tolerance to alkaline soils.

Penstemon abietinus
Issues — lacks distinction.

Penstemon alamosensis
Issues — sparse bloom, occasional severe winter injury.

Penstemon albertinus
Issues — lacks distinction.

Penstemon angustifolius
Issues — short-lived in culture, lacks distinction.

Penstemon attenuatus var. pseudoprocerus
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Penstemon aridus
Issues — lacks distinction, short bloom period.

Penstemon attenuatus
Issues — difficult to propagate from seed.

Penstemon azureus
Issues — attractiveness diminished by winter injury.

Penstemon cusickii
Issues - lacks distinction.

Penstemon cyananthus
Issues — poor appearance during age-related health decline.

Penstemon dasyphyllus
Issues — sparse bloom.

Penstemon davidsonii
Issues — winterburn on evergreen leaves.

Penstemon deustus
Issues — random undiagnosed mortality.

Penstemon eatonii
Issues — short-lived, decline in health during aging.

Penstemon elegantulus
Issues — lacks distinction, iron chlorosis in alkaline soils.

Penstemon eriantherus
Issues — short-lived, short bloom period.

Penstemon euglaucus
Issues — lacks distinction, powdery mildew.

Penstemon fruticosus
Issues — winter injury limits spring bloom.

Penstemon globosus
Issues — poor seed germination, lacks distinction.

Penstemon grandiflorus
Issues — short-lived, random undiagnosed mortality.

Penstemon harbourii
Issues — lacking in vigor and distinction.

Penstemon idahoensis
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Issues — lacks distinction.

Penstemon labrosus
Issues — sparse bloom, incomplete winter hardiness.

Penstemon linarioides
Issues — difficult to propagate from seed.

Penstemon mucronatus
Issues — short-lived.

Penstemon ophianthus
Issues — short-lived, lacks distinction.

Penstemon pachyphyllus
Issues — short-lived.

Penstemon patricus

Penstemon patricus

Issues — similar to P. platyphyllus which has better flower color.

Penstemon peckii
Issues — severe iron chlorosis in alkaline soils.

Penstemon procerus
Issues — haven’t yet found a superior accession.
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Penstemon pseudospectabilis
Issues — short-lived, no advantage over the similar P. clevelandii.

Penstemon pumilus

Penstemon ramaleyi
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Penstemon pumilus
Issues — lacks distinction, short bloom period.

Penstemon ramaleyi
Issues — lacks distinction, can be weedy from seed.

Penstemon rydbergii
Issues — lacks distinction, limited seed germination.

Penstemon saxosorum
Issues — lacks distinction.

Penstemon scariosus
Issues — no advantage over similar blue flowered species.

Penstemon secundiflorus
Issues — short-lived.

Penstemon serrulatus
Issues — iron chlorosis in alkaline soils.

Penstemon thompsoniae

Penstemon thompsoniae
Issues — short-lived due to random undiagnosed mortality.
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Penstemon virgatus
Issues — short-lived.

Unmitigated Failures

The species included in this category are those expressing what
we consider to be fatal flaws. Problems may involve unresolvable
difficulties with propagation, lack of survival in our climate,
susceptibility to a serious pest or physiological issue, or poor
appearance. Each species in this category is named and then
described by its most serious flaw.

Penstemon acaulis — lack of seed germination.
Penstemon acuminatus — temperamental and short-lived.
Penstemon albomarginatus — lack of seed germination.
Penstemon auriberbis — weedy from seed.

Penstemon barnebyi — short-lived, not attractive.
Penstemon bicolor — short-lived.

Penstemon caespitosus — lack of seed germination.
Penstemon californicus — winter tender.

Penstemon caryi — short-lived, not attractive.

Penstemon centranthifolius — winter-tender.

Penstemon cobaea — short-lived, winter tender.
Penstemon comarrhenus — severe wind damage.
Penstemon compactus — lack of seed germination.
Penstemon confusus — short-lived, damping off.
Penstemon cyaneus — short-lived.

Penstemon duchesnensis — slow development, inconspicuous.
Penstemon fasciculatus — winter tender.

Penstemon fendleri — insufficiently hardy.

Penstemon flavescens — lack of seed germination.
Penstemon floridus — short-lived, insufficiently hardy.

Penstemon franklinii — not attractive, short-lived.
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Penstemon fremontii — lack of seed germination, susceptibility to
damping off.

Penstemon gairdneri — limited seed germination, damping off.
Penstemon gentianoides — winter tender.

Penstemon glaber — short-lived.

Penstemon glandulosus — no seed germination, iron chlorosis.
Penstemon grahamii — short-lived.

Penstemon heterodoxus — lack of seed germination.
Penstemon heterophyllus — leaf disease and stem rot.
Penstemon hirsutus — short-lived.

Penstemon jamesii — winter tender.

Penstemon janishiae — short-lived.

Penstemon laevis — winter tender.

Penstemon laricifolius — short-lived.

Penstemon laricifolius

Penstemon lemhiensis — lack of seed germination.

Penstemon lentus — short-lived.
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Penstemon leonardii — lack of seed germination.
Penstemon monoensis — winter tender.
Penstemon newberryi — winter tender.
Penstemon nitidus — short-lived.

Penstemon nudiflorus — lack of attractiveness.
Penstemon parryi — winter tender.

Penstemon payettensis — short-lived.
Penstemon paysoniorum — foliage disease.

Penstemon penlandii — damping off, lacks attractiveness.

Penstemon payettensis

Penstemon perpulcher — short-lived.

Penstemon petiolatus — winter tender.

Penstemon pinorum — damping off.

Penstemon pruinosus — brief bloom, lacks attractiveness.
Penstemon purpusii — iron chlorosis.

Penstemon radicosus — lack of seed germination.
Penstemon retrorsus — lack of attractiveness.
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Penstemon roezlii — inadequate hardiness.
Penstemon rupicola — very poor seed set.
Penstemon scapoides — lack of seed germination.

Penstemon smallii — iron chlorosis.

£

Penstemon smallii

Penstemon speciosus — short-lived.
Penstemon subserratus — winter tender.
Penstemon subulatus — inadequately hardy.
Penstemon superbus — winter tender.
Penstemon tenuis — winter tender.
Penstemon thurberi — winter tender.
Penstemon tiehmii — lack of vigor.
Penstemon triflorus — winter tender.

Penstemon utahensis — short-lived.

Jury is Still Out

We have attempted evaluations of species included in this
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category but feel our exposure to them is inadequate to make a
judgement on their garden potential. Usually, they are new to our
research program. But sometimes we have tried to grow them one
time and have had limited success. In that case, we try to give
them the benefit of doubt and will try them an additional time or
two before making a call. In providing information for this group
of species, we indicate whether our initial experience has been
neutral, positive, or negative.

Penstemon absarokensis — negative (no germination).
Penstemon albidus — positive.

Penstemon alpinus — negative (no germination).
Penstemon amphorae — negative (no germination).
Penstemon arenicola — negative (no germination).
Penstemon baccharifolius — negative (no germination).
Penstemon barrettiae — negative (no germination).
Penstemon brevifolius — negative (no germination).
Penstemon buckleyi — negative (no germination).
Penstemon caesius — negative (no germination).
Penstemon campanulatus — negative (no germination).
Penstemon canescens — positive.

Penstemon cardwellii — negative (no germination).
Penstemon carnosus — negative (no germination).
Penstemon cyanocaulis — negative.

Penstemon cyathophorus — negative.

Penstemon debilis — negative (no germination).
Penstemon diphyllus — negative.

Penstemon dolius — negative.

Penstemon fruticiformis — negative.

Penstemon gibbensii — positive.

Penstemon goodrichii — neutral.

Penstemon gracilentus — negative.
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Penstemon grinnellii — neutral.

Penstemon harringtonii — negative (no germination).
Penstemon immanifestus — negative (no germination).
Penstemon % jonesii — neutral.

Penstemon laetus — negative (no germination).
Penstemon longiflorus — positive.

Penstemon marcusii — negative (no germination).
Penstemon moffatii — negative (no germination).
Penstemon murrayanus — neutral.

Penstemon neomexicanus — negative (no germination).

Penstemon X jonesii

Penstemon osterhoutii — neutral.

Penstemon papillatus — neutral.

Penstemon parvulus — negative (no germination).
Penstemon patens — neutral.

Penstemon rattanii — negative (no germination).
Penstemon rubicundus — negative (no germination).
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Penstemon stenophyllus — negative (no germination).
Penstemon strictiformis — negative (no germination).
Penstemon tracyi — negative (no germination).
Penstemon tubaeflorus — neutral.

Penstemon wardii — negative (no germination).
Penstemon washingtonensis — negative (no germination).

Penstemon wrightii — negative (no germination).

Penstemon xylus

Penstemon xylus — positive.

Penstemon yampaensis — negative (no germination).

In Conclusion

This is not the end of the story. We still have much to learn about
the species listed in this article. And we still have many
evaluations to complete on species that we have not yet been able
to obtain.

The species listed under “Best in the Garden” have probably
assured themselves a place in the world of horticulture, at least for
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people living in climates similar to that found in Aberdeen, Idaho.
Species listed under “Good in the Garden, But.....” may yet find
success or be listed as failures. Within-species variability is one
factor we have found to be critical to success in our research. By
obtaining and selecting new, superior accessions of a species, we
can often move plants from mediocrity to top-level consideration.
For that reason, we continue to obtain as many accessions of
previously evaluated species as we can possibly find. We never
know what’s out there.

Even some species currently considered to be “Unmitigated
Failures” can make a move up the charts. We may find a hardy
accession of a plant that did not initially survive the winter in our
plots. We may identify an accession of a species with consistent
germination issues that breaks a negative mold. We may find a
uniquely beautiful representative from a species we now label as
“lacks distinction”. We have already had success selecting for
longer-lived versions of several species. So, hope is not lost on
many of the species now considered to be at the bottom of the
pile.

Among the 48 species listed under “The Jury is Still Out” and the
approximately 86 species we have yet to obtain, we trust we will
find many that will have value in the gardens of penstemon lovers.
And there is another factor we should probably consider. We have
down-rated many species due simply to the fact that they do not
propagate easily from seed. If we throw vegetative propagation
into the mix, we may find that many other new species will find
their way into the garden scene. Who knows....?
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2020 Photos of Special Plants and Places

Compiled by Stephen Love
APS Bulletin Editor

Penstemons bring joy into our lives in many ways. They give us an
excuse to get into the “out there” and experience much of what
makes nature so extraordinary. They enliven our gardens, and by do
so brighten our lives. In the off-season, we can explore our
photographic libraries and by so doing reinvigorate our passions and
dream of future trips to our favorite penstemon hideouts. This year, |
asked members of the Society to share some of their most special
penstemons and places. Enjoy.

Unknown penstemon hybrid. Taken in May 2005.

e =y

“In 2005 I ordered seeds from the Penstemon Society. Lots of
penstemons came up and I was able to plant them out and saved the
photos. I don't know the names, but I was so happy with the

results. They were planted in the rural area just North of Athens,
Greece. I never had the same results again, but I keep trying as they
were so beautiful.

b 0N

Lorraine Schmiege
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Penstemon gairdneri. Taken June 2021.
The location is a flat top basalt plateau in the cascade Mountains of
Washington southeast of the city of Cle Elum.

“This is one of my favorite places to visit because of the plethora
of different alpine species. The plateau has a vernal wetland, alpine
grasslands, as well as exposed basalt outcrops.”

James Moore
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Penstemon angustifolius var. dulcis
Taken June 2021.

“Sand dunes of Utah are amazing places. Several plant species can
be found only there.

This is broadbeard beardtongue from the sand dunes of Millard
County in Utah.”

Andrey Zharkikh
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Penstemon stephensii
Taken May 2016.

“This seldom seen penstemon was found in the Kingston
Mountains of California. Chris and I couldn’t believe our luck at
finding one - and in bloom no less.”

Bob McCoy
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Penstemon palmeri
Taken 2016

Dried herbarium specimen collected in Davis County, Utah
“Sticks, stems and seedly yours.”
Julie Shapiro

Los Alamos Nature enter, Los Alamos, New Mexico
Taken June 2021.

“Over the past five years, I have grown thousands of penstemon
seedlings and planted them in these gardens. Many people come to
see the blooms each spring and agree with me that this is a special
place.”

74 Bulletin of the American Penstemon Society Vol. 81 (2022)



Larry Deaven

Penstemon speciosus (dwarf form)
Taken July 2021.

“I love the remote and beautiful Warner Mountains of NE
California/S Oregon. These were taken along an alpine ridgeline
on the Patterson Lake trail in the Southern Warner Wilderness.”
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Christine Ebrahimi

Penstemon whippleanus

Taken on the slopes of Huron Peak, Chaffee County, Colorado in
2021.

“I have been visiting the Sawatch Range in central Colorado for
hiking, camping, and skiing every summer for many years. This
penstemon was seen along the trail to Huron Peak during a
weekend of trail work with the Colorado Fourteeners Initiative.

Elliott Gordon

76 Bulletin of the American Penstemon Society Vol. 81 (2022)



Penstemon montanus
Taken July 2011 in the Pioneer Mountains of Idaho.

“Brockie Lake is one of my favorite places of the entire world. I
thought my heart attack of 2016 had put this isolated and rugged
place out of my reach — but I worked hard to make it back in the
summer of 2020.”

Stephen Love
Penstemon californicus. Taken in 2021, McArthur, California.
“This is one of the fifteen species, varieties and subspecies in my
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trough garden collection. I have posted this and others on my
Instagram page titled Western Modocs.”

Lynn Taylor

Penstemon fruticiformis var. amargosae
Taken May 2016.

“We found this penstemon in the Kingston Mountains of
California. On our way out of the canyon we met two botanists
from Rancho Santa Ana Botanical Garden hiking in to collect
seeds from this species, but they were a bit too early.”

Bob McCoy
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Unknown beauty
Taken in 2021 in my garden in Corvallis, Oregon.

“I have hundreds of flowers each year because I scattered lots of
seed in my flower bed.”

Barbara Watrous
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Penstemon virgatus

Taken July 2016 in the Buffalo Peaks area, South Park Valley, south
of Fairplay, Colorado.

“I am sending favorite penstemon pics from Colorado. Penstemons are
special to me just in the fact they are usually less common than your
ordinary flowers. PLus they are a very hardy bunch of plants do to
their usually harsh living and growing conditions.”

Scott F. Smith
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Penstemon crandallii

Taken May 2021 on the Continental Divide Trail near Gallina,
New Mexico.

“An uncommon sighting in an infrequently visited place - on the
slopes of Capulin Mesa of northern New Mexico.”

Lee Regan
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Penstemon harbourii
Taken July 2021.

“Horseshoe Mountain in Central Colorado, a high limestone area
with several endemic and or rare alpine plants. This penstemon is
endemic to Colorado.”

Mike Kintgen
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