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Penstemon uintahensis

Uinta Mountain Beardtongue
Name & History:

The namesake of Penstemon uintahensis is the Uinta Mountain
Range of northeastern Utah, the region inclusive of all known
occurrences of this species. Penstemon uintahensis was first
described in 1920 by Frances Pennell, a Philadelphia botanist who
specialized in the family Scrophulariaceae.

Taxonomy:

Subgenus: Habroanthus
Section: Glabri

Taxonomic Description:

Penstemon uintahensis is a long-lived perennial herb that
produces one to several ascending flower stems from a woody
crown. Plants in bloom are 0.5 to 2 dm (2 to 8 in) tall. Herbage is
glabrous.

Leaves: Basal leaf mat is prominent. Leaves are glabrous, entire,
and typically folded. Basal and lower cauline leaves are narrowly
oblanceolate, petiolate, 3 to 6 cm (1.2 to 2.4 in) long and 4 to 12
mm (0.2 to 0.5 in) wide. Upper cauline leaves are linear to
narrowly lanceolate, sessile, 1.5t0 4.5 cm (0.6 to 1.6 in) long and 1
to 4 mm (0.05 to 0.2 in) wide.
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Inflorescence: The inflorescence is secund, short, and few-
flowered. Flowers are arranged in 2 or 3 verticillasters. Cymes are
1- or 2-flowered. The inflorescence is glandular-puberulent.

Calyx: 4t0 6.5 mm (0.2 to 0.3 in) long with ovate segments and




acute acuminate tips. Segments are glandular-puberulent or
glabrous with scarious, erose margins.

Flowers: The corollas are blue to blue-purple and 16 to 20 mm
(0.6 to 0.8 in) long. Corolla shape is tubular to moderately
ampliate. The corolla surface is glandular-puberulent while the
throat is glabrous.

Anthers: The anther sacs are 1.0 to 1.2 mm (0.04 to 0.05 in) long
and hispid on the sides with pappilate sutures. They dehisce nearly
full length but not along the connective. Fertile stamens are
included or barely reach the corolla orifice.

Staminode: The staminode is included and golden-yellow bearded.
Non-Technical Description:

Penstemon uintahensis is an herbaceous perennial, dying back in
the winter and regrowing from a crown-like structure each spring.
Mature plants are diminutive, typically less than 6 inches (15 cm)
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tall. Leaves are small, narrow, and tend to form a loose, spreading
mat. Leaves on the flowering stem are few in number and broadly
grass-like.

The flowers are medium in size for the genus but appear quite
large in relation to the small plants. They are held just above the
foliage on short stems. Few flowers are produced on each stem but
the potential presence of numerous stems can create a nice floral
display when plants are in bloom.

The flowers tend to be aligned in one direction along the stems.
The corolla color is a clear sky blue to bluish-purple. The corollas
are short and somewhat fat, often with a slight bulge on the lower
side. The outside of the corolla is sparsely covered with sticky
hairs while the inside lacks hairs.

Period of Bloom:

In its high altitude habitat, Penstemon uintahensis blooms for 3 to
5 weeks in early July
to early August.
When cultivated at
lower elevations, it

blooms in May into
June. NEVADA

Origin:
Penstemon
uintahensis is
endemic to the
eastern end of the
Uinta Mountains in
Daggett, Duchesne,

Summit, and Uintah
counties of northeastern Utah.

Habitat:

Largely an alpine species, Penstemon uintahensis is found at or




above treeline at elevations of 3,000 to 3,700 m (9,800 to 12,500
ft). It grows primarily on granitic substrates in dry subalpine or
alpine meadows, along ledges, and in fell-fields. Common plant
companions include grasses and small subalpine and alpine plants.

Where to See It:

Due to its high elevation habitat and presence primarily within the
borders of protected lands, Penstemon uintahensis sites are
difficult to access. One of the rare places you can drive to
Penstemon uintahensis habitat is immediately south and west of
Chepeta Lake in Duchesne County, Utah. Access the site by
driving north from Roosevelt on Hwy 121, through Neola and into
Uinta Canyon. After driving 22 miles, take USFS Road 117
(Elkhorn Loop Road), then USFS Road 110 to Chepeta Lake,
elevation 10,560 feet, GPS coordinates 40.786875 N, 110.012188
W. The last 24 miles of the drive is on a steep, narrow, but fairly
well-maintained gravel road.

Culture:

Penstemon uintahensis is a somewhat rare plant and is only
occasionally reported in cultivation. This long-lived species is easy
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to grow from seed and makes a great subject for an alpine rock
garden. Seed requires 4 weeks of stratification to germinate
consistently. Seed is occasionally available from the American
Penstemon Society seed exchange.

Conservation Status:

Penstemon uintahensis is considered to be rare plant due to
limited geographical distribution. It is fairly common within its
established range. The species is ranked G3/S3 by the Utah Natural
Heritage Program and is on the watch list maintained by this
organization.

Sources:

Cronquist, A., A. H. Holmgren, N. H. Holmgren, J. L. Reveal, and
P. K. Holmgren. 1984. Intermountain Flora: Vascular plants of the
Intermountain West, Volume 4. New York Botanical Garden
Press.

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

Lodewick, K. and R. Lodewick. 1991. Penstemon Notes. American
Penstemon Society, Eugene, OR.

Utah Division of Wildlife Resources. 1998. Inventory of sensitive
species and ecosystems in Utah (available online at:
(http://dwrcdc.nr.utah.gov/ucdc/viewreports/plantrpt.pdf).

Nicholls, G. 2002. Alpine Plants of North America. Timber Press,
Portland, OR.

Penstemon Spotlight is authored by:
Dr. Stephen Love, University of Idaho &
Dr. Mikel Stevens, Brigham Young University
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Annual APS Summer Meeting
Rewards: Taxonomic Clarification of
two Penstemon Species of the Uinta
Basin of Colorado and Utah

Mikel R. Stevens, and Robert L. Johnson
Brigham Young University, Provo, UT

Introduction:

June 4-6, 2010 Mike Kintgen, from the Denver Botanic Gardens,
hosted the Annual American Penstemon Society Meeting out of
Craig, Colorado. Most of our tours during that meeting involved
seeing Penstemon species endemic to the region where Colorado,
Wyoming and Utah meet, especially focusing on Moffat County,
Colorado (Kintgen, 2011). Mike led one of the tours which
eventually terminated a short distance below the summit of
Diamond Peak. At that stop he invited us to hike to the peak with
him and look at a small Penstemon. Noel Holmgren had previously
identified it and told Mike that it was a member of the P. scariosus
complex. Because of the diminutive nature of those plants Mike
wondered if there was a new taxon needing to be described. During
this same meeting Susan Specman-Panjabi of the Colorado Natural
Heritage Program gave a presentation on the rare, endangered, and
threatened Penstemons of Colorado. In this presentation she
emphasized conservation issues relating to P. scariosus var.
albifluvis. The conversations about, and exposure to, the
interesting aspects of P. scariosus “planted a seed of curiosity” in
our minds regarding the phylogenetic relations within this
complex.

Noel Holmgren and others have stated that “P. scariosus exhibits a
complex range of variability” (Holmgren, 1984; Neese and
Atwood, 2008). Neese and Atwood (2008) stated that variety
albifluvis is more distinct than the three other reported members of
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this species. Curiously, variety albifluvis was originally described
as a distinct species (England, 1982); however, in 1984 Noel
Holmgren listed it as a variety of P. scariosus (Holmgren, 1984).
Following the 2010 APS meeting and after reading some literature
about P. scariosus, that “seed of curiosity” took root and led us to
the conclusion that P. scariosus was an excellent candidate for
study utilizing molecular genetic tools.

Variety albifluvis is found almost exclusively on the oil shale
ledges of the Green River Formation. In the past few years, there
has been ever-increasing interest in recovering the oil found in
those formations (Robinson, 2007). Because of the species’ unique
limited habit and the increasing interest to recover the
hydrocarbons found in this Green River Formation it was
considered a candidate species for listing under the Endangered
Species Act of 1973 (Ashe, 2013). To illustrate the potential clash
between the oil shale recovery efforts and the preservation of P.
scariosus var. albifluvis one only need to drive along Dragon Road
south of Bonanza, UT (see photos of the exact opposite sides of the
dirt road, Fig. 1A&B).

Collecting Penstemon for Study:

Early summer 2013 we initiated a study of P. scariosus by
sampling tissue from eight unique plants from multiple locations
across the range of the species). The first year’s collections were
accomplished with no external funding. Late winter 2014 we
received a small grant from the Vernal, UT BLM office with the
objective to gain an improved understanding of the genetic
diversity of variety albifluvis in relationship to the rest of P.
scariosus complex. Early spring 2014 we searched multiple
herbarium data basis where we found records suggesting that



B

Figure 1A. Penstemon scariosus var. albifluvis is found among the
brush and in the open areas on the east side of Dragon Road near
Bonanza, UT. Finding this plant so close to the edge of a road is very
unusual and the only spot we know of where it can be so readily
seen.

Fiure 1B. Diectly opposie of Fig. 1A (west side of road) is an oil
shale research site. Note, that we expanded the view of the sign in the
lower right of the photo so that it can be more easily read.

e
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P. scariosus geographic range was moderately larger than we had
previously thought (Figure 2). In the Brigham Young University S.
L. Welsh Herbarium samples, we found several curious Penstemon
specimens labeled as P. scariosus var. albifluvis. These specimens
were from Piceance Basin, Colorado. The specimens were unusual
for a couple of reasons. First, they were somewhat outside the
well-documented range of P. scariosus; and, second, although they
keyed out to P. scariosus using A Utah Flora, the specimens had
hirtellous stem hairs, a trait not found in P. scariosus. These
observations were enough to have us include the Piceance Canyon
region in our planned collections. We concluded that if these plants
were indeed part of the P. scariosus complex, they needed better
characterization.

In addition to the unique Piceance Canyon population we also
found several other populations of P. scariosus in Wyoming, of
which we were previously unaware of. Additionally, a new record
of a P. scariosus population was unusual in that it was reported to
be on the Book Cliffs ridge in Grand County, Utah. The local
indicated within these old herbarium records were about 20 miles
south of all known P. scariosus var. albifluvis populations.
Furthermore, there were no other records of any other P. scariosus
populations within 50 miles of this putative remote population.
Late June 2014 we collected one reblooming sample from this
population and it keyed out as P. scariosus var. albifluvis.

We essentially completed our P. scariosus complex sample
collections late spring and early summer 2014. We were assisted
with the collections of P. scariosus var. albifluvis by individuals
connected with the BLM Vernal, UT office. In total, we collected
material from 17 field locations of P. scariosus var. albifluvis, 8 of
P. scariosus var. cyanomontanus, 25 of var. garrettii, 9 of var.
scariosus, and 11 locations of the unusual Penstemon found in
Piceance Canyon, Colorado.

To gain an improved understanding of the geographical extent of
the Book CIiff P. scariosus var. albifluvis population(s) we
returned to that location in early June 2015. Following which we
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continued searching, wherever legally possible, for additional
remote locations of this taxon across the entire range of the Book
Cliffs. We were able conduct this extensive survey along the Utah
and Colorado portions of the Book Cliffs ridge with assistance of
four BYU undergraduates and two small grants; one from the
American Penstemon Society and the second a collaborative grant
from Uinta and Rio Blanco Counties of Utah and Colorado
respectively. In our search we found that the Book Cliffs P.
scariosus var. albifluvis population extended along the ridge in
Grand County, Utah, mostly on southern exposures with a few
plants scattered on the very top of the ridge for approximately
three air miles. The thousands of plants found were in a narrow
band (from a few feet to upwards of 100 ft wide at the widest
point) along a Green River shale geological formation. This
geology is very similar to where this taxon historically occurs, at
lower elevations closer to the White River. We did not expect the
population on the Book Cliffs to be so extensive. However, this
was our only discovery of new/expanded P. scariosus var.
albifluvis populations. For the remaining four days we searched,
with no avail, on accessible sites following the Book Cliffs to their
eastern terminus north of Rifle, Colorado. The only other
populations of P. scariosus var. albifluvis encountered were those
historically documented in Grand Co., Utah. The results of our
search does not mean that there are no new populations to be
discovered in this region. There may be populations on
inaccessible private or tribal lands or on difficult to access public
lands. However, it should also be noted that we did find habitat
that looked to be ideal for P. scariosus var. albifluvis in several
locations without finding new populations.

Outlined shapes depict locations of collections for taxon within P.
scariosus. Gray defines the area P. scariosus var. albifluvis is to
be found. Blue defines the area P. scariosus var. cyanomontanus
is to be found. Green defines the area where P. scariosus var.
garrettii is to be found. Red outlines the area where P. scariosus
var. scariosus is to be found. Disk color represents the genetic
divergence we found in our study. Note that the green disks are

12 Bulletin of the American Penstemon Society Vol. 75 (2016)



'Y Logon
.“ Hrigham

Sxhe
| Natonad

B
v

AL [Pedlont
LN Gegh

F'l-fn'«‘j_-, e

| 0gden
| vare
Y
£ ] ,/,’
( = /
o Syrocuse \\ i ,/
\ viINA.
\ \/
| Canterville \
{
Salt Lake ')
wWest City -4
ey Cty L0\
§ East Mol o
West, | Sand, 3%‘ Ny
JOrdan | prapet .
J / .

~ N
~ ~
d - - A Foxh
o 2 g
// River
n "
28i
WA xcin £
PNatac 2
Fow BTy - D
. 1o 0.l
J 413 '

Figure 2. This map is of the northeastern corner of Utah and
adjacent areas in Wyoming and Colorado. Disks represent sample
collections and the reported range of Penstemon scariosus.
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essentially geographically isolated from all other P. scariosus.
Disks 18, 19, and 20 are the remote Book Cliff populations of P.
albifluvis (P. scariosus var. albifluvis).

Clues of a Misclassified Penstemon:

After studying the morphology exhibited by all of our Piceance
Canyon samples, we realized that plants within these populations
were indeed unique compared to P. scarious. Furthermore, we
learned that this form had already been described as P. fremontii
var. glabrescens (Dorn and Lichvar, 1990). However, this
clarification came as a surprise in that we found P. fremontii var.
fremontii within less than 100 yards of populations of variety
glabrescens in Piceance Canyon. We were never able to locate any
identifiable hybrids between the two taxa and they were easily
distinguishable by their morphological characteristics. Moreover,
the overall morphology of var. glabrescens reminded us more of P.
scariosus, which is why it is not surprising that the BYU
herbarium samples were identified as P. scariosus by their
collectors rather than as a variety of P. fremontii. Thus, with all
these discoveries in mind we concluded that this taxon needed
better characterization. Consequently, we decided to utilize our
molecular tools to study this taxon (P. fremontii var. glabrescens)
along with our P. scariosus samples.

Penstemon DNA “Fingerprinting”:

To best explain how we approached the DNA molecular studies of
our samples we will use the analogy of “fingerprinting.” That is,
like human fingerprints, each individual plant has its own unique
DNA “fingerprint” which can be studied. However, this
“fingerprinting” analogy breaks down when we learn that it is
impossible to tell who the parents of person are by comparing the
fingerprint of a child to that of her parents, because, a fingerprint
pattern is not inheritable. There simply is not a way to identify a
family relationship by comparing the parents and their child’s
fingerprints. On the other hand, we can readily identify genetic
relationships using DNA since we inherit half of our DNA
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“fingerprint” from our mother and the other half from our father.
Therefore, our unique DNA “fingerprint” is an exclusive
combination of half of our mother’s DNA “fingerprint” and half of
our father’s molecular “fingerprint.”

The DNA “fingerprinting” technology we chose for use in our P.
scariosus study (Anderson et al., 2016; Johnson et al., 2016) is the
same methodology used by the court system which can precisely
demonstrate that the person was the perpetrator of a crime. It is
also the same method that can be used to determine the paternity
(father) of a person. There are two names which are used for this
common molecular “fingerprinting” methodology, one name is,
simple sequence repeats (SSRs), and the other name commonly
applied is “microsatellites.” Each SSR (microsatellite) is a short
DNA sequence found at a specific location on one chromosome.
The way we identify any given microsatellite, without error, is
using a molecular chemical reaction called a PCR (polymerase
chain reaction). When we use the PCR ingredients under the
correct conditions, the resulting DNA fingerprints are relatively
quickly deciphered when interpreted by someone trained in the
field.

The first question we addressed in our DNA fingerprinting studies
was the suspicious relationship of P. fremontii var. fremontii to
variety glabrescens. Finding these two taxa, living within yards of
each other, with no apparent hybrids between the two, as well as
being able to readily distinguish between the two based on
morphology allowed us to set up a testable scientific hypothesis.

Study of the P. fremontii Varieties:

We learned that there is not a close genetic relationship between P.
fremontii var. fremontii and var. glabrescens. For that matter, we
determined P. fremontii var. glabrescens is not closely related to
any other suspected relative of Penstemon within the region. Using
our SSR fingerprint data as support, as well as our morphological
observations, we concluded that this taxon should be considered a
species in its own right. We have now submitted a manuscript for
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scientific peer and are awaiting reviews (Johnson et al., 2016). In
that scientific exposition we present the statistical results of all of
our molecular studies, as well as a map, and related background
information regarding the redefinition of this interesting taxon.
Because the name P. glabrescens has already been used for a
Penstemon species of southern Colorado and northern New
Mexico we cannot elevate the variety name to a species
designation for this taxon (Pennell, 1920). Therefore, we proposed
the name P. luculentus. This name is derived from the Latin word
“luculentus,” meaning brilliant or bright. The name was chosen to
reflect the brilliant blue flower color, which is particularly striking
in the field in contrast to the whitish or tan shale background
typically associated with this species (Fig. 3A&B).

Study of the P. scariosus Complex:

Once we determined that P. fremontii var. glabrescens needed to
be described as a distinct species we turned our attention to
understand how various populations of the P. scariosus complex
were related to each other. Since the majority of our funding focus
was on improving our understanding of the genetic diversity of P.
scariosus var. albifluvis we secured samples at more sites across a
smaller geographic range than the other members of the P.
scariosus complex. However our study did include samples from
the known perimeter of P. scariosus along with samples interlaced
throughout its range (Figure 2).

Once we secured all of our tissue samples we initiated the
molecular and data analysis of the study. We found that there were
no clear delineations between varieties cyanomontanus, garrettii,
and scariosus that warranted recognition at a species level. That is,
using the SSRs molecular markers, we could not find distinctive
genetic population alignments within the present variety
delineations with any sort of statistical confidence. Also, the
recognitions of var. cyanomontanus as a separate taxon is
questionable. Our data clearly agree with Holmgren’s (1984)
suggestion that consideration of var. cyanomontanus as a unique
taxon is questionable. However, the SSR marker results clearly
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suggest that P. scariosus var. albifluvis is statically distinct from
the rest of the P. scariosus complex. Our results also suggest that
its closest relative may indeed be the P. scariosus accessions north
of Roosevelt, Utah (Figure 2 [sample #36]). Nevertheless, this
variety is rather distinct compared to the rest of P. scariosus. As a
result of these findings we are preparing to submit a manuscript for
peer review in the early part of 2016. We will recommend that this
taxon be rerecognized as a distinct species; under the name P.
albifluvis as it was originally described by England (1982).

To better visualize what we have learned about the P. scariosus
complex from our SSR marker data we created a map where each
P. scariosus collection location is represented as a pie chart of the
percent of shared, or distinctive aspects of their genetic
relationships (Figure 2). When comparing all of our samples, we
can statistically identify three related groups with significantly
different genetic “fingerprints within the named four varieties of P.
scariosus.” We assigned a color to each of those three groups (red,
green, and blue [Figure 2]). Using this visualization method it
becomes evident when studying the resulting map that P. scariosus
var. albifluvis is distinctive, both for its molecular fingerprint and
its geographic isolation. We are now in the process of revisiting the
question of how to use morphological characteristics to either
distinguish between the three remaining varieties of the P.
scariosus complex or recommend a revision of the descriptions of
varieties within P. scariosus.

Conclusion:

As a result of the interesting presentations and field trips of the
2010 annual American Penstemon Society meetings we initiated a
study to improve our understanding of the P. scariosus complex.
Using multiple herbarium records we were able to delineate the
historically documented range of this taxon. We drove thousands
of miles and walked for many hours collecting samples from 70
locations, and we collected additional Penstemon species from
these areas for genetic comparison. The study of the herbarium
records and field samples led to the discovery of an important
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population of P. scariosus var. albifluvis and a problem with the
classification P. fremontii var. glabrescens that suggested a need
to be more careful study. We developed a special set of penstemon
SSR markers to study P. scariosus and P. fremontii DNA
fingerprints (Anderson et al., 2016). Using these markers we found
that the traditional P. scariosus var. albifluvis should be returned
to its original species taxonomic designation of P. albifluvis
(England, 1982). We also found that P. fremontii var. glabrescens
(Dorn and Lichvar, 1990) should be a distinct species designation
we submitted for publication is P. luculentus (Johnson et al.,
2016).

Flgure 3A. This photo represents a typlcal populatlon of Penstemon
luculentus (formally P. fremontii var. glabrescens) in the habitat
where it is regularly found in Piceance Basin. The “brilliant” or
“bright” blue blossoms against the tan shale background are normal
for this species. Populations of this species can be found frequently
along Highway 5 which takes off Highway 13 to enter the top of
Piceance Canyon about 20 miles north of Rifle, CO.
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Figure 3B. A close up photo of blossoms of Penstemon luculentus
(formally P. fremontii var. glabrescens).

All in all, our APS summer meetings provide excellent
opportunities for scientists to discover interesting and important
questions. With a little bit of funding, these questions can be
turned into valuable results that will assist with critical habitat
decision making and produce rewarding answers for
Penstemaniac’s!
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Penstemon Phenology and STEM
Education: A Perfect Partnership

Kristin E. Haskins, PhD, Director of Research
The Arboretum at Flagstaff

In 2015, The Arboretum at Flagstaff was awarded a grant from The
American Penstemon Society for a project entitled, Construction of
a Penstemon Phenology Garden for Public Education. This project
had three primary goals that included, 1) designing and
implementing a phenology garden based on Penstemon species, 2)
preparing an interpretive sign focused on Penstemon diversity and
rare species, and 3) involving summer campers (aged 9-13) in
learning about Penstemon, floral anatomy, and biodiversity issues.
Phenology is simply the study of timing of important biological
events, for example, bud break or flowering in plants. Phenology
studies have become a key instrument in studying the effects of
climate change. We are very excited about making the Penstemon
Phenology Garden the centerpiece for our new Climate Change
Learning Center (formerly referred to as the I-STEM Learning
Center), an outdoor, interactive kiosk area dedicated to climate
change education. Below | describe the current status of each of
our goals and provide new updates for how this project is being
completed.

The Penstemon Phenology Garden at The Arboretum at Flagstaff
will be installed in the spring of 2016 (see figure 1). Due to delays
in designing the Climate Change Learning Center, we were unable
to get the garden in the ground during the 2015 season, but this
delay proved to be more helpful, than hurtful! Using the funds that
we acquired through the American Penstemon Society as leverage,
we were able to secure another grant from the Institute for
Museum and Library Sciences (IMLS) to strengthen our
Penstemon collections and expand our Penstemon Phenology
Garden! What was originally going to be a 15” x 20’ garden has
now doubled in size and will incorporate more Penstemon species
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Figure 1. The 2016 Penstemon Phenology Garden design at The
Arboretum at Flagstaff, Arizona, USA.

than previously planned. The additional financial support from
IMLS will also contribute to interpretive signage for the garden
and expanding educational opportunities incorporating this feature.

The interpretive sign for the new Penstemon Phenology Garden is
in preparation. The focal topics for this sign will be Penstemon
diversity and mechanisms for diversification as well as rare species
conservation. We will be focusing on our local rare species,
Penstemon clutei (Sunset Crater Penstemon). With the additional
funding from IMLS we plan to add identification labels and
signage on Penstemon phenology.

During the summer of 2015, we engaged 15 summer campers aged
6-8 in an Art in the Garden camp held jointly with the Museum of
Northern Arizona (Figure 2). Campers were exposed to many
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different aspects of Penstemon ecology, including how they grow
from seed and where they prefer to grow and how their flower
structure and color is attractive to different pollinator species.

2 ,;"5 ‘W ' 4 b R LR
Figure 2. Summer campers learning about Penstemon and
pollinators in the garden during Art in the Garden camp at The

Arboretum at Flagstaff.

After spending a day in the gardens observing and learning about
Penstemon and some of their associated plant species, campers
were asked to design a stepping stone that represented their
interpretation of penstemons and pollinators (Figure 3). The
stepping stones will be placed in the new Penstemon Phenology
Garden for all visitors to see and admire. We look forward to the
completion of this exciting new addition to The Arboretum at
Flagstaff in 2016!
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Figure 3. Penstemon and pollinator inspired mosaic stepping stones
for the new Penstemon Phenology Garden made of concrete and
various glass pieces.
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Influence of Pollinator Exclusion on
Seed Production in Penstemon
grandiflorus Nutt. (Plantaginaceae)

Dale Lindgren, David Lott, Daniel Schaaf and Jeffrey
Golus
University of Nebraska

Penstemon is a large, diverse genus of some 270 plant species,
native from Alaska through North America, to Guatemala in
Central America (Lindgren and Wilde, 2003). One of the widely
adapted species in the Great Plains is Penstemon grandiflorus
Nutt., found from Indiana to Colorado, and North Dakota to Texas
(Great Plains Flora Association, 1986). Several studies have
discussed seed production in P. grandiflorus in the wild (Clinebell
and Bernhardt, 1998; Reed, 2002). However, little or no seed
production information is available for the named cultivars of P.
grandiflorus grown for commercial seed production. Recent
named cultivars of P. grandiflorus include: “Prairie Jewel’ ™,
‘Prairie Palette’, ‘Prairie Snow’ and ‘War Axe’ (Ault, 2001;
Lindgren, 1990; Lindgren, 1999).

Materials and Methods

Seed production studies of P. grandiflorus were conducted in 2012
and 2013 at the University of Nebraska-Lincoln West Central
Research and Extension Center near North Platte, Nebraska. Soil at
the site is a Cozad silt loam (fine-silty, mixed, mesic Fluventic
Haplustoll), with a pH of 7.6. Precipitation from June 1 to October
1 was 53 mm in 2012, and 182 mm in 2013. The average
maximum daily temperature for June and July was 92.1°F in 2012
and 84.1°F degrees Fahrenheit in 2013. Penstemon grandiflorus in
this study flowered from May 25 to June 9 in 2012 and from June
4 June 17 in 2013.
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b
Figure 1. Maroon-flowers P. grandiflorus used in the pollinator
exclusion study.
In 2012, a population of P. grandiflorus, with maroon colored
flowers (Figure 1), developed from a single plant starting in 1999
and allowed to self through 2010, was used in the 2012 study. To
study seed production in controlled conditions, four plants were
each separately covered with a metal cage covered with wire
screen to exclude traditional pollinators. Each plant was considered
to be one replicate. To provide a control, four similar plants were
selected from within the same population that were not covered,
and accessible to traditional pollinators. When capsules dried in the
fall, prior to capsules dehiscing, each capsule was individually
harvested. The seed yield for each capsule was recorded. Other
data collected included the number of capsules with seeds,
capsules with no seeds, total capsules, seeds per capsule, stalks per
plant, and seeds per stalk.
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Figure 2. Pollinator exclusion using wire screen over a metal cage.

Two populations of P. grandiflorus were used in the 2013 study: a
white flowered cultivar ‘Prairie Snow’ (Lindgren, 1990),
propagated by seed since 1988, and a dark purple flowered
population, in development from a single plant since 2000. Four
plants of each population were separately covered with mesh cloth
to exclude traditional pollinators (Figure 2). Each plant was
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considered one replicate. Four similar uncovered plants in each of
the two populations were selected. When capsules dried in the fall,
before the capsules dehisced, each capsule was individually
harvested, and seed yield for each capsule was recorded.
Additional data collected included capsules with seeds, capsules
with no seeds, total capsules, seeds per capsule, verticillasters per
plant, capsules for each verticillaster, stalks per plant, and length of
stalk with flowers. Seeds produced per centimeter of flowering
stalk were calculated in an effort to even out the differences that
occur in the length of flowering stalks. A randomized complete
block design was used. Differences between covered and
uncovered treatments were analyzed using the LSD All-Pairwise
Comparison Test.

Results

In all three studies (one in 2012 and two in 2013), there were no
statistical differences in total capsules per plant and stalks per plant
in uncovered versus covered plants. In 2013, there were also no
statistical differences in the length of the flowering stalk and
verticillasters per plant, total capsules per plant, stalks per plant,
length of flowering stalk, capsules per stalk, and verticillasters in
uncovered versus covered plants (see Tables 1, 2, and 3).

Table 1. Summary of seed production in a maroon colored flowered
population of P. grandiflorus in 2012.

Trait Uncovered | Covered
Plants Plants
Pod without seeds 183(A) 190(A)
Pods with seeds 108(A) 17(A)
Total capsules/plant 290.8(A) 207(A)
% of capsules with seeds 37.1(A) 8(B)
Total seeds/plant 5824(A) 454(B)
Average seeds/capsules 51.1(A) 27.7(B)
Stalks per plant 4.8(A) 5.0(A)
Seeds per stalk 1204(A) 202(B)

Traits with the same letter in each row were not significant at the
5% level using the LSD All-Pairwise Comparison Test.
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There were statistically significant reductions in the percentage of
capsules per plant containing seed, in total seeds per plant, in seeds
per stalk, and in seeds per capsule of the covered plants compared
to the uncovered plants in all three populations. In 2013, with the
additional data collected on verticillasters, there were less seeds
per verticillaster, and less seeds per cm of stalk of the covered
compared to uncovered plants.

Table 3 and table 4, summarizes the verticillasters numbers per
plant and per stalk, and the seeds produced per plant and per stalk.
In general, the highest number of capsules and seeds were
produced at the 2™, 3 4™ and 5™ verticillister from the bottom.
The next highest numbers occurred on the 2" and 6th verticillisters
from the bottom. Production dropped sharply at the 9™
verticillaster from the bottom.

Table 2. Summary of seed production in the purple flowered
population of Penstemon grandiflorus in 2013.

Trait Uncovered | Covered
Pods without seeds 65(B) 104.3(A)
Pods with seeds 167.8(A) 98(B)
Total pods 232.8(A) 202.3(A)
% of capsules with seeds 73(A) 49(B)
Total seeds/plant 6648(A) 1179(B)
Average seeds/capsules 53.9(A) 11.4(B)
Seeds per cm of stalk 47(A) 9(B)
Seeds/verticillaster 1909(A) 36(B)
Stalks per plant 3.5(A) 3.5(A)
Length of flower stalk(cm) 138(A) 122(A)
Seeds/stalk 1878(A) 318(B)
Capsules/stalk 67(A) 58(A)
Veticillasters/stalk 11(A) 11(A)
Seeds per node 186(A) 34(B)
Total nodes per plant 35(A) 33(A)
Seeds per pod 40(A) 11(B)
Nodes per stalk 10.1(A) 9.3(A)

Traits with the same letter in each row were not significant at the
5% level using the LSD All-Pairwise Comparison Test.
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Table 3. Summary of seed production in the white flowered

population of Penstemon grandiflorus in 2013.

Trait Uncovered Covered
(LSD) (LSD)
Pods without seeds 62(A) 16.8(B)
Pods with seeds 88(A) 70.5(A)
Total pods 105(A) 133(A)
% of capsules with seeds 84.0(A) 50.5(A)
Total seeds/plant 6118(A) 1515(B)
Average seeds/capsules 69(A) 26(B)
Seeds per cm of stalk 63(A) 12(B)
Seeds/verticillaster 288(A) 63(B)
Stalks per plant 2.3(A) 2.5(A)
Length of flowers stalk(cm) 97(A) 127(A)
Seeds/stalk 2708(A) 650(B)
Capsules/stalk 46(A) 53(A)
Veticillasters/stalk 11.5(A) 10.8(A)
Seeds per node 288(A) 63(B)
Total nodes per plant 21.5(A) 25(A)
Nodes per stalk 9.7(A) 10.0(A)

Traits with the same letter in each row were not significant at the
5% level using the LSD All-Pairwise Comparison Test.

Discussion

Excluding pollinators reduced the number of seeds produced in P.
grandifloras, but did not completely eliminate seed production as
has been reported in two previous studies (Clingbell and
Bernhardt,1998; Reed, 2002). Exclusion techniques used in these
studies may not have excluded all the pollinators. Additionally, it
is possible that wind pollination played a more prominent role in
these studies than in the two previously reported studies. Lastly,
the populations in these Nebraska studies may have higher levels
of self-compatibility because the selection pressure used to
developed these populations leading to higher levels of seed
production compared to previous studies (Clingbell and
Bernhardt,1998; and Reed, 2002).
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Table 4. Summary of production per verticillaster for white flowered
P. grandiforous plants in 2013.

Verticillaster Number

Top to Uncovered Covered
bottom
per plant Per stalk Per plant Per stalk
Ave. Ave Ave. Ave Ave. | Ave Ave. | Ave
caps. No. caps. No. caps. | No. caps. | No.
per seeds per seeds per seeds | per seeds
Vert. per Vert. per Vert. | per Vert. | per
Vert. Vert. Vert. Vert.
14 025 |[113 |01 45
13 1 35 0.4 13.9
12 0.25 21 0.1 9 2 7 0.8 2.7
11 1.8 67 0.8 30 2.8 10 1.1 4.1
10 3.3 244 1.4 75 4 61 1.6 24.3
9 5.3 241 2.3 107 5.3 73 2.1 29
8 9.0 536 4.0 238 113 | 116 4.5 46.5
7 10.3 675 4.6 300 158 | 226 6.3 90.2
6 12.8 699 5.7 311 13.3 | 206 5.3 82.3
5 15.8 1103 7.0 490 18.8 | 241 7.5 96.2
4 17.5 1092 7.8 485 18 151 7.2 60.2
3 15.0 798 6.7 354 173 | 202 6.9 80.8
2 10.5 522 4.7 232 155 | 52 6.2 20.7
1 35 118 1.6 52 6.8 48 2.7 19.3
Total 105 6102 46.6 2712 132 1462 | 52.8 | 584.7

Seed production was lower in the 2012 study as compared to the
2013 study. These differences between years could be due to less
moisture and higher temperatures during the 2012 growing season.

Several exclusion studies, with other Penstemon species, reported
similar results to these studies. For example, In P. penlandii, fruit
set in the absence of a pollinator was 7% in 1991 and 17% in 1992
and open pollinated fruit produced 41% of fruit with seed in 1991
and 61% of fruit with seed in 1992. Although P. penlandii requires
a pollinator for most of its fruit set, it is partially self-compatible
(Tepedino, etal, 1999). In a population of P. pseudospectabilis,
Reid et.al (1988) reported that 6% of flowers set seed with all
pollen vectors excluded and 63% with no exclusion. In our studies,
seed set in the covered plants as a percentage of total fruit were 8%
in the maroon flower colored plants, 50% in the white flowered
plants and 49% in the dark purple flowered colored plants.
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Table 5. Summary of production per verticillaster for purple
flowered P. grandiflorus plants in 2013.

Verticillaster Number
Top to bottom | Uncovered Covered

Per plant Per stalk Per plant Per stalk

Vert’s seeds | Vert’s | seeds | Vert’s | seeds | Vert’s | seeds
15 0.25 0.25 0.07 0.07
14 0.8 13 0.2 0.4
13 1.0 0.0 0.3 0.0
12 0.8 6 0.2 1.6 13 4.8 0.4 4.2
11 2.3 32 0.6 9.1 1.3 30 0.4 8.6
10 5.5 146 1.6 42 4.0 45 1.1 13
9 9.8 314 2.8 90 9.8 67 2.8 14
8 14.5 299 4.1 86 145 37 4.1 10
7 20.0 440 5.7 126 15.3 98 4.4 28
6 20.0 602 5.7 172 22 125 6.2 36
5 32 884 9.1 253 25.8 196 7.4 56
4 333 1042 9.5 298 285 220 8.1 63
3 38.3 1229 11.0 361 32.3 167 9.2 48
2 28.8 1149 8.2 328 29.8 127 8.5 36
1 21.3 525 6.1 150 23.3 51 6.6 14.5
Total 233 6593 67 1884 208 2256 59.3 330

It has been reported in another study with P. digitalis that low seed
production might be associated with low plant densities and high
seed production associated with higher plant densities (Zorn-
Arnold and Henry 2007). In these Nebraska studies, the
populations in which the studies occurred contained about 200
total plants in the maroon and purple colored flowers, and about 40
plants in the white flowered species. Our studies would be
considered high-density, which may account for higher seed
production.

Reed (2002) reported that uncovered flowers of P. grandiflorus
produced from 45 to 142 seeds per capsule. These Nebraska
studies reported that uncovered flowers averaged 51.1 seeds per
capsule (Table 1) to 69 seeds per capsule (Table 3).

Although we could find no specific studies on seed production
based on the location of the capsules on the flower stalk, Reed
(2002) reported that flowering first started in the verticastillers in
the center of the stalk before it occurred at the bottom of the stalk.
In these Nebraska studies, the purple and red flowered plants
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initially flowered on the second verticastiller, followed by flowers
on the third verticastiller, then followed by flowers on the first
and/or fourth verticastillers. The plants then flowered on up the
stem consecutively on higher verticastillers. In the white flowered
plants the first flowers opened on either the first or second
verticastillers followed by the higher verticastillers. No
relationship could be between seed set and flowering
time/placement on the flower stalk. This may be important for
breeders when developing populations of plants with similar traits,
such as flower color.

Conclusion

These Nebraska studies has implications for future breeding efforts
in Penstemon grandiflorus. The exclusion methods utilized did
not prevent pollination and seed production. This indicates the
need to use emasculation and individual flower bagging in
pollination in breeding studies of Penstemon, as least for some
species (including P. grandiflorus) and selections.

The data from these studies provide a base for seed production on
the quantity of seed that can be produced per plant of P.
grandiflorus in seed production plots. For plant breeders, it also
provides information on phenology that may be useful in avoiding
cross pollination with other Penstemon species. It also
demonstrates the importance of exclusion techniques, and seed
production as it relates to the location on the seed stalk.

Additional studies could include seed viability studies between
seed from covered plants with uncovered plants, such as those
reported on in P. haydenii (Kotas et.al, 2011); the impact of wind
pollination on penstemon; and differences between penstemon
flowers with different colors.
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Examining genetic diversity in ex situ
and in situ collections of the federally
endangered Penstemon penlandii
(Kremmling beardtongue)

Jennifer Ramp Neale, Director of Research and
Conservation
Mary Goshorn, Research Associate
Denver Botanic Gardens

Denver Botanic Gardens (the Gardens) connects people with plants
in a myriad of ways. In the Research & Conservation department,
we document and protect plants and fungi of the Southern Rocky
Mountain region. Working as part of the Colorado Rare Plant
Conservation Initiative, we conserve Colorado’s most imperiled
native plants and their habitats through collaborative partnerships
and projects. As part of the steering committee, we co-authored the
Colorado Rare Plant Conservation Strategy focused on the rarest
plants in the state (Neely et al., 2009). The strategy lays out six
objectives to guide conservation efforts in Colorado: 1) secure on
the ground protection, 2) minimize impacts of specific land uses,
3) improve scientific understanding of these species, 4) develop
and implement a state-level program, 5) facilitate stewardship for
these species, and 6) adopt measures for off-site conservation
(Neely et al., 2009). The Strategy focuses on protection of
approximately 120 species with a global rank of G1 or G2, defined
as 20 or fewer known occurrences of each species globally
(Colorado Natural Heritage Program, 2015). The genus Penstemon
is represented in this group by ten species of conservation concern,
two of which receive federal protection under the Endangered
Species Act (Penstemon debilis and Penstemon penlandii). Here
we share some of our work with Penstemon penlandii
(Kremmling beardtongue).
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Penstemon penlandii growing on highly erodible soils in Middle
Park, CO.

Penstemon penlandii is a perennial herb found on highly erodible
soils; plants roughly 6-8” tall, with a clump forming habit, linear
leaves, and a deep, spreading root system. Flowers have blue lobes
at the opening of a violet-colored throat (Figure 1). The species is
known from two badlands locations of Tertiary siltstone sediments
in Middle Park Colorado (United States Fish and Wildlife Service,
1988). One location is found on private property and has not been
accessed in many years. The second location is a large population
found on Bureau of Land Management property where all of the
monitoring and seed collection for this species has occurred. The
species was listed under the Endangered Species Act in 1989 due
to its small population size and limited habitat availability (United
States Fish and Wildlife Service, 1989). The Recovery Plan
(United States Fish and Wildlife Service, 1992) outlines protection
goals for the species, but states that delisting is not likely due to the
small number of populations and on-going threats such as off road
vehicle use, and a powerline that crosses one of the locations.
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While the Gardens participates in advancing all of the Colorado
Rare Plant Strategy objectives, our strengths lie in advancing our
scientific understanding of these plants as well as working towards
off-site (ex situ) conservation. As a 1984 founding member of the
Center for Plant Conservation (CPC), the Gardens works to
document and protect the rare and native flora of our region
through our stewardship of more than 70 plant species in the
region. That stewardship includes collecting seed for long-term ex
situ conservation. These collections not only provide a safety net
for our locally rare species and work towards objective six of the
Colorado Rare Plant Conservation Strategy, they also work
towards Target 8 of the Global Strategy for Plant Conservation: At
least 75% of threatened plant species held in ex situ collections,
preferably in the country of origin, and at least 20% of those
collections available for recovery and restoration programs
(Botanic Gardens Conservation International, 2002).

As a conservation measure, seed collections are made not only to
provide source material for future recovery and restoration, but to
safeguard the species’ genetic diversity. Current theory predicts
that collecting seed from between 10-50 individuals in a
population should capture 90% of the genetic diversity in a
population (Center for Plant Conservation, 1991; Lawrence et al.,
1995a, 1995b; Guerrant et al., 2004; McGlaughlin et al., 2014). To
our knowledge an assessment of the genetic diversity of seed in ex
situ collections has not been done; nor has genetic variation in
multiple seed collections (lots) been compared to the in situ source
population.

Due to the rarity of Penstemon penlandii, and on-going threats
from powerline maintenance, multiple seed collections have been
made over the past 27 years (1988-2015) to ensure broad genetic
representation and viable seeds in the Gardens’ ex situ collection.
Collections have been made six times from the same population.
With funding from the American Penstemon Society, we are
examining the genetic diversity of these six P. penlandii seed lots.
We are comparing diversity estimates among the five early seed
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lots (1988-2013) to tissue and seed collected in 2015. In addition to
conducting genetic analysis, we are conducting germination
experiments to assess viability and germination rates of all six seed
lots. This work builds on the previous study conducted by Wilcox
et al. (2012) examining germination rates in several rare Colorado
Penstemon species.

Our work will be a resource in management decisions by providing
an overview of existing genetic diversity and structure within the
current population as well as provide a sense of whether or not
diversity once present in the population, as detected through the
earlier seed lots, has been lost. Our results will also help the
Gardens assess if the genetic diversity captured in our early seed
collections is comparable to that of the current in situ population.
We will then be able to inform the conservation community of how
current seed collection theory plays out in Penstemon penlandii.
With many rare and endangered Penstemon species targeted for
seed collection (14 in the CPC National Collection alone),
understanding genetic diversity in seed lots of this, and other
genera is important to broader efforts to conserve rare species. Our
results will allow us to address the question of whether or not our
seed collections are adequately capturing genetic diversity in
Penstemon penlandii.

Methods and Preliminary Results
Germination

We have built upon germination protocols developed through the
American Penstemon Society funded project examining
germination in multiple Penstemon species (Wilcox 2012). We
have conducted germination studies on seeds from each of the six
seed lots (1988, 1990, 1993, 2010, 2013, and 2015). A total of 300
seed from each of the first five lots have been recalled from the
USDA National Center for Genetic Resources Preservation in Fort
Collins, Colorado. Thirty seeds per collection year will be tested
with tetrazolium for viability assessments. The remaining 270 seed
per year have undergone germination trials with 90 seeds in each
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Seedlings of Penstemon penlandii growing in trays as part of
germination studies on 6 historic seed lots.

of three treatments: petri dishes and blotter paper, greenhouse soil
trays, and tissue culture boxes with nutrient medium. Non-
germinated seeds in petri dishes were nicked with a clipper after 19
days to encourage germination. Final results of the germination
study are still forthcoming, but across the early five seed lots, there
was an average of 36% germination (Figure 2). These results are
comparable to those of Wilcox et al. (2012) for this species. There
were not large differences in germination rates among years
indicative that storage and age do not appear to be negatively
impacting viability of these seeds. Final statistical analyses on all
six seed lots are still pending.

Tissue and Seed Collections 2015

Field work for tissue and additional seed collection of P. penlandii
occurred in July and August of 2015. We were able to contact the
land owner of the private parcel and were able to access that
population for the first time in many years. The land owner
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permitted us to collect tissue during the visit. This collection of
tissue from 42 individuals was an unexpected surprise and will
greatly add to our understanding of current levels of genetic
diversity in the species.

L oy . 20 AL h
Completlng fleld coIIectlons of Penstemon penlandu in Middle Park
CoO.

Rain and muddy conditions cut our July trip short resulting in the
need for a second trip to finish our collections. The second trip was
made in early August when tissue and seed were collected
simultaneously from the larger population. Leaf tissue was
collected from 61 individuals across a broad geographic coverage
of the population (Figure 3). GPS coordinates from previous seed
collections were utilized to help guide tissue and seed collection
for year-to-year comparisons. Tissue from several leaves per
individual was placed in labeled coin envelopes and dried using a
silica desiccant. Because capsules were largely open, seeds were
collected by tapping the inflorescence over a paper bag. Seed from
each individual were GPS tagged and kept separate. A small
portion of the seed was then germinated following the same
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protocols, and the remaining seed was dried and sent to NCGRP
for long-term storage.

Genomic DNA was extracted from leaf tissue either collected in
the field, or from seed lot germinants, using GenCatchTM Plant
Genomic DNA Purfication Kit (Epoch Life Science Inc., Missouri
City, Texas). Microsatellite markers developed for Penstemon
rostriflorus (Kramer and Fant 2007) were tested for all 309
individuals included in the first round of genetic analysis. These
loci have also been tested on 40 additional Penstemon species with
generally good amplification (Kramer and Fant 2007). Wolfe et al.
(2014) used these markers with success in the federally protected
Penstemon debilis. We had mixed amplification results in our
preliminary reactions, but are hopeful that all eight loci will
amplify well for our analysis. For the second round of germination,
we plan to let the individuals grow to a larger size before tissue
collection.

Genomic DNA has been sent to Nevada Genomics, one of the
nation’s leading core facilities, for microsatellite assessment. We
have been successfully using this facility for our genetic projects
for the past four years. Data calling, data analysis and
interpretation will be completed by the Gardens in early 2016.

While this project is still underway and final results are still
pending, we are excited about the progress made in the last ten
months. We have accomplished much: conducted our first round of
germination studies and harvested tissue, collected tissue samples
from both known populations, collected seed from the largest
population, extracted DNA from over 300 individuals, tested the
eight microsatellite loci, begun a second round of germination, and
have sent DNA to Nevada Genomics for analysis. We look
forward to continued progress on this project in 2016.
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Featured Photographer
Mikel Stevens - BYU

Introduction authored by Stephen Love
University of Idaho

Mikel Steven, professor at Brigham Young University, was
selected in 2015 as the American Penstemon Society Featured
Photographer. Mikel is an accomplished amateur photographer
with an eye for presenting the beauty of penstemon flowers. He set
a personal goal to find and photograph every taxon of Penstemon
present in the state of Utah, a task he completed in 2014. This
experience has given Mikel many opportunities to frame and shoot
penstemon flowers. Using the materials from his search, he is
currently preparing a book for publication on the subject of the
Penstemons of Utah.

Mikel Stevens has deep roots in the plant world. He spent his
youth working in a small, family-owned greenhouse production
business. This led to educational interests in plants and in 1976 he
attended the first of many college graduations, in this case for an
Associate’s degree from Snow College in zoology and botany.
Interspersed with working as an onion inspector, operating his own
nursery, and serving as a chemist at Thiokol, Mikel completed BS
and MS degrees in horticulture from Brigham Young University, a
PhD in Plant Breeding and Molecular Genetics form the University
of Arkansas, and capped his education with a post-doctoral
position at the University of Florida.

After completing his education, Mikel applied his considerable
knowledge to the improvement of disease resistance in tomatoes,
first at the Gulf Coast Extension Center in Florida, then at Brigham
Young University. He developed a worldwide reputation as a
tomato breeder and geneticist leading to many opportunities to
consult, teach, and share expertise in such places as India, Spain,
Mexico, Guatemala, Honduras, Uruguay, and Ecuador.
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About 2009, Mikel shifted his research focus from tomato genetics
to urban horticulture and initiated a program to breed penstemons
for water-conserving landscapes. He joined the American
Penstemon Society and immediately became a contributing
member, hosting the 2014 meeting in Zion’s National Park.
Historically, in any one era, a few prominent scientists have
contributed to our knowledge of the genus Penstemon. In the
current era, along with a choice few colleagues, Mikel is filling
this role. His studies on the genetics and species relationships of
penstemon using modern DNA techniques are helping define the
state of current knowledge.

Following we present a few of Mikel Stevens favorite penstemon
photographs. Enjoy.

Penstemon abietinus (firleaf beardtongue, or firleaf penstemon) is endemic
to south central Utah (Salina Canyon and the Fishlake Plateau). Photo
taken June 13, 2009, east of Salina, UT.
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Penstemon albifluvis (White River beardtongue, White River penstemon) is
endemic to the Uinta Basin of Uinta County, Utah, and Rio Blanco County,
Colorado. Photo taken June 14, 2010, near Bonanza, UT.

Penstemon barbatus var. trichander (beardlip penstemon, golden beard
penstemon, scarlet bugler, scarlet penstemon, or southwest penstemon) is
found in the Four Corners Region. Photo taken July 7, 2010, southeast of
Blanding, UT.
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Penstemon caespitosus var. desertipicti (mat penstemon or painted

penstemon) is found in the canyons of southern Utah and northern Arizona.
Photo taken May 22, 2009, north of Old Iron Town, UT.

Penstemon dissectus (cutleaf beardtongue) is native to the Coastal Plain of
Georgia. Photo taken March 22, 2010, in the greenhouse at Brigham Young
University, Provo, UT.




Penstemon cyananthus (azure-flowered penstemon, blue-anthered
penstemon, Wasatch beardtongue, Wasatch penstemon) is found in
northern Utah and southern Idaho. Photo taken June 20, 2009, above
American Fork, UT.
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Penstemon duchesnensis (Duchesne Penstemon) is a narrow endemic found

in the vicinity of Duchesne, Utah. Photo taken May 11, 2015, along State
RD 35 north of Duchesne, UT.

Penstemon eatonii var. eatonii (Eaton’s penstemon, firecracker penstemon,
scarlet-bugler penstemon) is found from central Utah to the Mexico border.
Photo taken August 17, 2009, above American Fork, UT




">
Penstemon goodrichii (Goodrich’s Penstemon, Lapoint beardtongue) is a
narrow endemic found near Lapoint, Utah. Photo taken June 4, 2010, east
of Lapoint, UT.

Penstemon whippleanus (Dusky penstemon, Whipple's penstemon) is found
throughout the Rocky Mountains of Idaho, Montana, Nevada, Wyoming,
and Colorado. Photo taken August 13, 2009, east of American Fork, UT.
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Penstemon lentus var. albiflorus (Abajo penstemon, whiteflower penstemon)
is a narrowly endemic variety of P. lentus found in the Abajo Mountains
west of Blanding, Utah. Photo taken May 15, 2009, near Natural Bridges
National Monument, UT.
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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, ldaho, 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.

"The American Penstemon Society is a 501(c)(3) charitable organization. All donations
and memberships are tax-deductible to the extent allowed by law. Unless otherwise
specified, no goods or services were received for this donation”

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

Louise Parsons continues to handle the distribution of the following Lodewick
publications. As per the wishes of the Lodewicks, all receipts benefit APS,
exclusively.

Penstemon Field Identifier. A sketchbook, illustrated by Robin, of about 260
species. Originally reproduced and distributed as a series for APS members, this is in
very short supply. However | have the masters and can make copies. US $12.00
Penstemon Nomenclature, 3" Edition. 2002. Lists all known botanical names
applied to the genus. Price reduced to US $ 3.00

Key to the Genus Penstemon. Covers 271 penstemon species and 15 related species
in 5 other genera. APS Lodewick Publications. US $ 9.00

APS members may obtain Penstemon Nomenclature, 3" Edition plus Key to the
Genus Penstemon for US $ 12.00, plus mailing costs for one publication.

Postage Fees. US and Canada: add US $4.00 for the first publication and US $1.00
for each for additional publication. Overseas customers: add US $5.00 for the first
publication and US $1.00 each for additional publications.

Make checks payable in US $ to APS and send requests to: Louise Parsons 1915 SE
Stone St. Corvallis, OR 97333-1832. Have any questions or concerns? E-mail me at
parsont@peak.org.






