BULLETIN OF THE
AMERICAN PENSTEMON SOCIETY

2021 Number80



Membership in thémerican Penstemon Society $25.00 a yeaor $50.00 for 3 years idS and
Canada. Overseas membership48.80per year or $80.00 for 3 yeasshich includes 10 free
selections from the Seed Exchan@tudent membership is $5.00 pear ydas life membership is
$250.00. Dues are payable in January of each yRkzase see Membership Application form

located athe back of this bulletin.

Elective Officers
President:

Vice-President:
Secretary:

Treasurer:

Membership Secretary:
Past President:

Executive Board:

Appointive Officers
Director of Seed Exchange:

Registrar of Cultivars/Hybrids:

Nominating Committee Chair:

Financei Auditor:

Librarian:

Custodian of Slide Collection
Historian:

Robins Coordinator:

Special Projects:

Website Administrator:
Bulletin Editor:

Newsletter Editor:

Andi Wolfe, Dept. EEOR, Ohio State University, U318 W 12
Ave., Columbus, OH 43210; wolfe.205@osu.edu

Randy Tatroe, 17156 E. Berry Place, Centennial, CO 80015;
rtatroe@g.com

Cindy Reed, PO Box 461, Hot Springs, SD 57747;
c.reed@gpnps.org

Lupita Wesseler, 2841 NE Shepard Rd., Bend, OR 97701
5825; aps.treasurer@yahoo.com

Beth Corbin, PO Box 52, Marsing, ID 83639;
APS.memlrship@yahoo.com

Randy Tatroe, 17156 E. Berry Place, Centennial, CO 80015;
rtatroe@g.com

Mikel Stevens257 South Cherry DrivéQrem, UT 84058;
mikel.stevens@byu.edu

Bob Pennington, 1409 Agua Fria Street, Santa Fe, NM
87505-0907; aguafriar@aol.com

Rick Wesseler, 2841 NE Shepard Rd, Bend, OR 95R25b;
wesseler@bendbroadband.com

Dr. Dale Lindgren, 9202 Maloney Drive, North Platte, NE
69101;dalelindgren@unl.edu

Vacant

Ed Godleski, 2231 Elandon Dr. Cleveland Heights, OH
44106; el.godleski@heglobal.net

Dr. Stephen Love, University of Idaho, 1693 S. 2700 W.,
Aberdeen, ID 83210; slove@uidakdu

Dr. Stephen Love, University of Idaho, 1693 S. 2700 W.,
Aberdeen, ID 83210; slove@uidaho.edu

Dr. Dale Lindgren, 9202 Maloney Drive, North Platte, NE
69101;dale.lindgren@unl.edu

Libby Wheele, 1635 W Shadowridge, FayettegillAK
72701, libbywheelers@gmail.com

Dr. Dorothy E. Tuthill, 1487 State Hwy 230, Laramie, WY
82070; dtuthill@uwyo.edu

Matthew Robbins, Forest & Range Research, 680 N.
1100 E, Lgan, UT 84322matthew.robbins@usda.gov

Dr. Stephen Love, University of Idaho, 1693 S. 2700 W.,
Aberdeen, ID 83210; slove@uidaho.edu

Ginny Maffitt, 15329 SW Sunset Blvd, SherwoodR O
97140;ginnyvaccinium@gmail.com

The American Penstemon Society a nonprofit, unincorporated plant society dedicated to the
advancement of knowledge about penstemons, their introduction into cultivation, and the
development of new and improved cultivars. Budletin of the American Penstemon Socisty
publishedannually. Bulk postage is paid in Denver, Colorado



BULLETIN OF THE
AMERICAN PENSTEMON SOCIETY

Volume80 2021
Page
Penstemon Spotlightt Penstemoryampaensis 2

by Stephen Lovand Mikel Stevens

A A N @emstemonTaxon Found During an Eventful
PenstemonCollection Trip 8
by Mikel R. Stevens anBobert L. Johnson

Class of®371 Vulnerable Penstemon Where Are

They Now? 26
by Mary Sagatlova
Penstemorbicolor in the California Desert 34

by Nora BalesRaphaela Fl@ani,and Sophia Witsky

Testing Hybridization Hypotheses inShrubbery Penstemons
(PenstemorsubgenusDasantlera 40
by Benjamin W. Stone

American Penstemon Society GranExpands theAlhambra
Native Plant Tralil 48
by Jane Moorend Elaine Jackson

Determining the Salt Tolerance ofTwo Penstemon Species

Using a NearContinuous Gradient Dosing System 58
by Asmita Paudel an¥ouping Sun

Curiosities of the PenstemorStaminode 66
by Paige Fabre

2021 Photos of the COVID Pandemic 72

by Stephen Love

Covers: Front: Compact form oPenstemon attenuatugrowing at the crest
of Mount Harrison south of Burley in Cassia County, Idaho. Photo by
Stephen Love.
Back: JoLynnédés Penstemon, a propose
Tabiona area of Duchesne Countydtah. See the accompanying article in
this issue authored by Mikel Stevens and Robert Johnson. Photo by Mikel
Stevens.



Penstemop
Spotiight

Penstemoryampaensis
Yampa Beardtongue

Name & History:

The s pe cyammensisaefes tothe Yampa River and
Yampa Valley of northwest Colorado, the regional location for
most populations of this very narrow endemic. William Penland
first described®?enstemoryampaensisn 1958 based on specimens
he collected in 1953 east of EIk Sgyin Moffatt County,
Colorado. Very similar in appearanceRenstemoracaulis
Penstemon yampaensis a larger (2x)more robust plant and
based on this morphological difference was assigned its own
binomial designation. This species exists within alsma
geographical area within Moffatt County, Colorado; Dagget and
Uintah Counties, Utah; and Sweetwater County, Wyoming.

Taxonomy:

SubgenusPenstemon
Section:Ericopsis
SubsectionCaespitosi

Taxonomic Description

Penstemoryampaensiss acaespitoseperennial herbOlder

plants form low matsip to 30 cm (11.8 in) across by short stolons.
The compressed flowering stems originate from older, prostrate
stems. Foliage is scabrous, being covered with pappilate hairs
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Leaves:cauline, narrowly oblanceolat&5 to 20mm (0.6 to 0.8 in)
long, 1.2 to 4.3mm (0.05 to 0.17 inwide, scabrous and viscid
pubescent.

Inflorescencemuch reduced with few (2 to 6) flowers per stem.
Flowers solitary and subessile.

Calyx: segments 5.to 9 mm (0.22 to 0.35 in) long, lanceolate,
scabrous and viscidubescent, margins herbaceous. Usually
hidden within the dense foliage.

Flowers:lavender, 11 to 16 mm (0.43 to 0.59 in) lo@grollas are
moderately ampliate, upper lobes ergtandularpuberulent
externally. Palate goldeyellow or whitebearded.

Fertile Stamensteaching the orifice or slightly exserted. Anther
cells 0.8 to 1.0 mm (0.03 to 0.04 in) long, bhlack, glabrous
with pappilate sutures, dehiscing full length anceaging but not
explanate

Staminodereaching the orifice, densely yellow to orange bearded.

Capsulessubglobose?2.5mm (0.01 in)long.



Non-Technical Description:

Penstemoryampaensiss a matforming species, flowering plants
are usually less thahinch tall and up to 12 inches across. Leaves
are small, narrowly spoeshaped, shoittairy with a rough texture,
and are sufficiently dense to completely hide the flowering stems.
Flowers are relatively small, chublgoking, and lavender in

color. Bloons are slightly embedded in the dense foliage and are
usually angled upward. The outside surface of the flowers is
covered with short, sticky hairs. The inside lower corolla surface is
covered with longer yellow or white hairs. Anthers are black in
color ard lack hairs. The staminode is yelldwiry.

Period of Bloom:

Penstemoryampaensidas arelatively short bloom period from
late May into early June.

Area of Origin:

Penstemoryampaensigan be found primarily within Moffatt
County in thenorthwestern corner of Colorado. Adjacent areas of
Wyoming (Sweetwater County) and Utah (Daggett and Uintah
Counties) are home to smaller populations of this species.
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Habitat:

Penstemoryampaensigrows on dry ridges and seimarren
places, usually on msdy or shaley substrate. Companion plants
include sagebrush, shadscale, sratdtured grasses, and sparse
pinyon and juniper scrub. Elevat®af known populations range
from 5,840 to 7220 feet (1780t0 2,200 m).

Where to See It:

From Craig, Coloradacity center) travel 31.2 miles west on the
US Highway 40. Turn right on Colorado Highway 318 and travel
42.2 miles. Turn right on Moffatt County Road 10N and travel 5.8
miles; this will take you through Irish Canyon. Shortly after you
emerge from the canyp scout the roadsides to fiRéénstemon
yampaensisApproximate GPS coordinates for this population is
40.8000N, 1087195W.



Culture:

Penstemoryampaensiss considered to be among the more

difficult of penstemons to culture. Dry growiegnditions and
well-drained soils are a must. This small statured plant is probably
best appreciated in rock or trougardens, placed among other
diminutive plants. Successful seed germinatexmuires 12 weeks

of stratification

Conservation Status:

Pengemonyampaensiss a rare and possibly threatened species,
although lack of universal recognition of distinction from
Penstemon acaulisinders the establishment of a realistic
conservation rank. The specless global conservation status of
G2 (imperiled, although no immediate threats to this species are
evident

Sources:

Holmgren NH, and Holmgren PK. 2017. Intermountain Flora,
Vascular Plants of the Intermountain West, USA: Volume VII.
New York Botanical Garden.

Lindgren D, and Wilde E. 2003. Growifenstemons: Species,
Cultivars, and Hybrids. Infinity Publishing, Haverford,
Pennsylvania.
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Nold, R. 1999. Penstemons. Timber Press, Portland, OR.

Stevens, MR, Love SL, and McCammon, T. 2020. The Heart of
PenstemoiCountry: A Natural History of the Penstensoin the
Utah Region. Sweet Grass Books, Helena, MT.

Penstemon Spotlight is authored by:
Dr. Stephen Love, University of Idaho
Mikel Stevens, Brigham Young University




A i N @emstemorlTaxon Found
During an Eventful Penstemon
Collection Trip

Mikel R. Stevers and Robert L. Johnson
Brigham Young University
Provo, Utah

Prologue

Before we begin to tell the st
recentPenstemomaxon was discovered and why we call it
AJoLynndbs penstemon, 0O we must
we were even on that eventful trip.

Why did we choose to study. scariosu8

Summer 2013, we (the authors) decided to collaborate on a
Penstemomaxonomic question that would allow us to work in the
Utah region backcountry, where both of us love to spend our
spring and summers. OREnstemomaxonomic question seemed
to beg for clarification and that was the careful teasing out of the
genetic relationships within and between the varietids. of
scariosus oft referred to as th@P. scariosusomplexo
Furthermore, this species might be sonmgththat we could seek
granting opportunities for, since it includBdscariosusar.
albifluvis, which was/is being considered for legal protectidf.
Penstemon scariosus a species with a complex randge o
morphological variability and has a narrow geographic distribution
in the northeastern to central Utah area as well as extending into
adjacent areas of Colorado and Wyoming (Fig: &)

As presently described, tiie scariosusomplex is an

amalgamation of three previously described species in“4.984,
followed in 1986, by the description wériety cyanomontanus
They are now all |l i sted as dwe
exception ofvar. albifluvis, which is considered to be the most
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Figure 1. Black dots are locations where specimens Bf
scariosushave been recorded in Utah, Colorado, and
Wyoming.

distinct® > 8Specifically, the four named varies are var.

albifluvis (Fig. 2A),% var. cyanomontanugFig. 2B),” var.

garrettii (Fig. 20),* andvar. scariosussensu strictqFig. 2D).

Penstemon scariosusndP. garrettiiwere first reported as unique

species by Pennell in 192@ndP. albifluvis was initially

described by England in 1982 1984, Holmgren combined the

above three taxa into one species with the following statement

A Al t hPoscagidsusexhibits a complex range of variability, the
9



specimens more or less sottithe three weakly recognizable
varietiesé Each is geogrvarphi ca
cyanomontanusvas described by Ne€sand Holmgren agreed to
that treatment in 2017Penstemon scariosugar. albifluvis is
considered to be fcYAnmajorceasbnfor i
the concern is that there is increasing interest in the recovery of
natural hydroarbon reserves found in the Uinta Basin of
northeastern Utah and the adjacent geology of Wyoming and
Colorado. Sinc®. scariosussar. albifluvis is part oftheP.
scariosuscomplex, we thought it would be valuable to understand
the genetic relationshipgithin this species complex.

g A N NG Il
Figure 2A. Penstemon scariosugr. albifluvis
Winter 2014, we successfully secured a grant to study the genetic
relationship within thé>. scariosusomplex, which meant that the
two of us had sufficient funding to beginratollaborative
backcountry research! The first collection trip the two of us made
on this project in 2014 was to investigate a questionable
di sconnected popWPlsaariasubn i mf P3 @
Canyon, Colorado. We determined that the specinmegsestion
were actually what has been considdPedremontii var.
glabrescensAfter making extensive collections of this penstemon
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and careful study of its morphology and molecular data, we
determined thaP. fremontii var. glabrescensvas not related tB.
fremontii and deserved status as a unique species which we named
P.luculentus(Fig. 3.5 * However, the story ¢
tripo we share herein takes pl
Canyon trip and this trip was undéem by JoLynn and Mikel

Stevens since Robert was committed elsewhere that week.

The Eventful Day in the Trip

It was going to be a long day for JoLynn and Mikel since it was
four days after the summer solstice in 2014 (Juff® 86d we try

to be in the field during all available daylight hours. JoLynn
frequently accompanies us on penstemon hunting trips but she
does not like to get out of bed early, so the trip started rather quiet.
We left our Orem, UT home about the time tha svas coming up
(5:30 a.m.). We collecte. subglaberour first samples of the

day, at 6:42 a.m. a few miles east of Francis, UT along state
highway 35 where herbarium records indicated that someone had
once collected R. scariosusn the area. We haveever been able

to recollect new samples Bf scariosusn that area. Shortly after
carefully searching the arese headed east on that highway
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Figure 3. Penstemon luculentus

enjoying the invigorating glimpses of the beautiful warm colors of
the risirg sun through the trees. Just after going over Wolf Creek
Summit we were passing through clumps of woodland and open
spaces when Mikel sawi&eddmanull e
that was running from the north at nearly right angles to the Toyota
4Runrer we were driving on the left side of the highway. It was

not much of a concern because the lighting was excellent and there
was plenty of time and distance for the deer to see we were on the
highway.

Well, maybe teenage deer have poor judgement, kestle

humans, because it just kept barreling forward with a perfect
trajectory to hit our 4Runneilheinstantaneous mental

calculations one tends to make in such a situation clearly suggested
this scatterbrained deer seemed intent on hitting us, notttiveghi

it! I slammed on thbrakesin a vain attempt to see if the deer
would pass in front of us. No, that was not going to happen, it was
going to hit the front left tire in an attempt to become instant deer
burger! Well at the last moment, that teenager realized that it had
perhaps severely miscalculated!! It hit its hooteake$

However, have you ever watched a cat try to use its claws on a

13



smooth hard surface floor to either stop, start, or turn really fast?
Well, watch YouTube cat videos and you will know what we

mean. Deer do not have claws! Nevertheless, that brazen teenager
tried to dig its hooves into the pavement as if it had claws! He
began skidding and lost its fetooted footing and slid directly at

us. We vere sure the front left tire was going to run over its legs
since they were leading the skidding body of the deer. Then a new
set of gruesome visions danced in our heads of having a deer with
multiple smashed legs! Well at the last moment it rezrhpartial

footing and decided to hit us with the only weapons itihasl

antlers and head. This resulted in its head being within about 2 feet
of Mi kel 6s face. Mikel ds Dbl ue
teenager were trying desperately to do a mind foeh split

second as the 4Runner went for anothefLl3@eet before coming

to a complete sudden full stop. We believed we had severely
injured that teenage deer! But no, that deer immediately got up on
the highway and took off back in the general diatit had come
without a single evidence of injury! We have since wondered if the
poor thing had been Atrying ou
or similar sport that deer participate in?

Since the highway was narrow in that area and with no good spot
to pull off, we drove on until we sa®. leonardiialong the side of

the road and we stopped to collect herbarium specimens. When
Mikel went to get out of his door to collect those plants, he found it
was extremely hard to open. After finally getting dwe,found that

the deer had left his brand! It had hit between the driver side door
panel and the wheel well, so hard that it resulted in denting the left
front fender behind #hwheel, which caugkthe fender to jam into

the door when it was opened!

The rext few hours of that morning were basically unproductive in
our search foP. scariosuswe searched in various canyons and
roadside stops along that highway and around the small
communities of Hanna, and Tabiona, UT. However, we knew we
were late in theseason for findind. scariosusn bloom at those
elevationsbut we still were hoping to find late blooming plants.

We left that area heading to Duchesne, UT via state Highway 208
around 11:30 a.m. We chose that route because there were historic
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collections of P. scariosusn the Golden Stairs Canyon along that
highway. Driving up that short canyon requires care since it is
narrow, with little or no shoulders and frequently large oil tanker
trucks are descending at higher speeds. It is very difficultlto pu
off the road along that area safely. The following is the story Mikel
tells of what happened in the next few minutes.

| asked JoLynn to, dAcarefully
evidence of penstemon while | drove. At approximately the
midpointinour ascent of that stiingdr t

| saw something blue. o | kept
with skepticism, Awas i1t a flo
response was, with a mtidkeriat ew:
af l ower . 0 Of course, | am wondé¢
to get turned around; and, | am wondering where we can pull off,
as well as how safe is it to I

Afbeer can?0 Because of tthationmor
| wanted more Ithioknfti d€vaescea hane
ask more probing questions. In each answer, there was a stronger
affirmation that it was indeed a flower. We worked out the details
of how to get to the location and it was indeddree bloomingP.
scariosugplant. We collected our usual specimen/sample sets for
the study, which we gave the identificationpaipulationii # 3 1 0 . 0
During the next three days, we collected a numbé&. gtariosus
specimens and tissue samples in and atole Uinta Basin

region. Some of those specimens/samples have provided pivotal
data in understanding the genetic relationships withifPthe
scariosuscomplex. However, #310 has demonstrated to be key in
the discovery of a hidden gem within tRescariosiscomplex.

This Golden Stairs Canyon story is not unusual in our penstemon
collections. However, #310 would not have been collected if
JoLynn had not spotted that lone plant with its small number of
blooms, the only blooming penstemon on that road dubttaér
plants were setting seed! We, along with many others, had
collectedP. scariosug#34 [Fig. 4) within 10 air miles from this
collection (next to Fruitland, UT). We would never have
deliberately returned to the Golden Stair Canyon location tootolle
specimens or laboratory sptas because it was so close to#34

15



Figure 4. Field notebook entry for population #34, it is a little
taller, but otherwise a typical Penstemon scariosugar. garrettii

What Has Resulted From That Eventful Trip

During the upcoming fall and winter, our students working on the
molecular genetics of this project found that #310 was different
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from all other collections d?. scariosusncluding #34 We found

that it was so unique we bagto have doubts, and we laago

believe we possibly had made a mistake or had someimir the
samples. So late spring 2015 we returned to the region where both
#34 and #310 were found and began to collect tissue and
herbarium specimens from all over that area in ever widening
circles from the Golden Staircase Canyon. In the past, we were
trying to collect samples approximately 20 miles apart. During the
2015 collection season, we collected samples as often as several
hundred yards apart. The fall of 2015 and winter 2016, we studied
the results of the spring collections in comparison to the results of
the 2014P. scariosuglata. To our amazement, we found that there
was no error in the previous vy
studis. JoLynnos )udefinitely vvassorething # 3 1 0
genetically distinct. Our new molecular studies completely
confirmed our 2014 collection results, that there is a unique
Penstemom ound off of Tabby Mount ai
penstemorfFig. 5A, B, C, D)is different from the collections at

#34 (Fig. 9, near Fruitland, UT. Our study results of samfdé #
reveal that both morphometrically and its molecular fingerprint are

5. JoLynnés pens
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very much like what historically has been calRedscariosusar.
garrettii( Ga r r estemanks Topueher complicate the

di scovery of JoLynndés penstemo
popul ations of JoLynnds penste
theP. scariosuar. garrettii #34 population.

Once we found cl ear ®mandasnce t
molecularly distinct, we began studies to find morphometric
characteristics, which could be used to distinguish it from the rest
of theP. scariosusomplex. During our collections from the

Tabby Mountain region, it became increasingly noticetizée

these plants were, in general, larger than most plants froR the
scariosuscomplex collected across its entire range, including
specimens from the region wherariety scariosuss found.
Penstemon scariosugar. scariosuss noted as the largest that
complex according to the predominantly utilized taxonomic keys
(6A Utah Florad  almtetmodntain Flor® Y 8.

A Summary of Our Study Results of theP. scariosusComplex

We are in e later stages of preparing a manuscript for a scientific
journal, which we anticipate becoming available sometmiate

2021 or early 2022. That publication will have multiple maps,
graphs, photos, and a detailed description of what we have learned
in the multiple years studying the scariosusomplex. Here is a
summary of what we will be reporting on in detail of this complex.

According to presently accepted taxonomic classification,
Penstemon scarioubas four varietiesafbifluvis,
cyanomontanusgarrettii andscariosug. However, the taxonomic
descriptions and associated ké¢s Utah Florad a n d
dntermountain Flor®°®)8frequently used to delimit these varieties
are not in complete agreentexs to how to clearly delineate these
varieties. Furthermore, thdora of North America North of
Mexicodoes not improve the clarity to determine varieties within
the complexX These issues result in confusion as to how to classify
these varieties. Using six key morphometric characters we
examined 27®. scariosuserbarium specimens. Furthermore, we
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Lo b Aha e ny, 3 Al .

Figure 5D. JoLynnds pens:e
used ten SSR (microsatellite) markers to create a set of molecular
fingerprints to study the palation genetics of 67 accessiongof
scariosus from across its native range. The results of our

morphometric and molecular studies suggest four conclusions.
20 Bulletin of the American Penstemon Society \&0.(2021)



First, our molecular fingerprint data clearly indicate that alRhe
scariosusfound on theEast Tavaputs Plateau are all distinetdy.
albifluvis without any introgression ofar. garrettii as has been
previously hypothesizet® Furthermore, our results support
consiceration that this taxon is separate and distinct filom
scariosus Thus, we propose that this taxbe returned to its

original status as a species. Second, our molecular study suggests
that the geographic area fear. cyanomontanuss much larger

than he present taxonomic keys descriptions st&té/e suggest
using both geography and morphometric characters to more
accurately define this taxon, particularly since the key character of
possessing glandular hairs on the flowers of this variety is often
not present. Third, our molecular dagaeals significant admixture
(hybridization) betweenmarieties garrettii andscariosusand the
morphometric data separating these as two varieties appears
arbitrary. We therefore propose synonymiziag. garrettii with

var. scariosus Finally, our molecwdr data reveal a hitherto

distinct but related genotype around Tabby Mountain, UT. Our
morphometric data of the specimens of this area suggest that they
are statistically larger and more robust in all plant parts (leaves,
bracts, flowers, flower number, @plant height). Our laboratory

data demonstrate that they are not polyploids, as some might
propose, because of the larger plants and plant parts. Furthermore,
the molecular and morphometric data indicate that this previously
unrecognized genotype (JoLydns penst emon) has
P. scariosuf the broader region at a location where the two are
growing sympatrically (near Fruitland, UT). In our upcoming
publication covering th®. scariosuscomplex we will provide a
scienti fic nanstemohanda taxonbnyickeydé s p
which can be used to more adroidgterminewvhich variety is
presenwithin a givenP. scariosugopulation.

Conclusion

During our fneventful trip, o0 we
adolescent mule deer, accidently discovered aPenwgstemon

taxon, verified an important rematbut little-known population of

P. scariosusvar. albifluvis,!* and collected a total of 12
specimens/sampldsr our P. scariosusstudy along with a number
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of other species from the genus along the way. It was a very
productive and eventful trip!

Epilogue

Strangely enough, JoLynn and Mikel have an important personal
event in connectiowith the remote region wherevidence suggest
some of the most robust popul a
found. Specifically, Saturday of Easter weekend 1972, JoLynn and
her family invited Mikel to meet her grandfather for the first time,
for a picnic breakfast at a wedept res stop along Highway 40.

This rest stop is about 8 air miles away from where JoLynn found
#310! Her grandfather lived in Roosevelt, Utah, and he was very
influentialin her life; thus, meeting him for the first time was b i g
deal ! 0

References

1. Alexander, J. 2016. "The Utah Native Plant Society rare plant
list: version 2."Calochortiana: Research Journal of the Utah
Native Plants Society(May):1i 247.

2. England, J. L. 1982. "A new speciesREnstemon
(Scrophulariaceae) from the Uinta Basin of Utah and
Colorado."The Great Basin Naturaligt2(3):367 368.

3. Freeman, C. C. 2019P¢énstemori Pages 82255.Flora of
North America North of Mexicd/ol. 17. F. 0. N. A. E.
Committee, ed. Flora of North Amea North of Mexico.
Oxford University Press, Inc., New York and Oxford.

4. Holmgren, N. H. 1984.Penstemomitch. beard tongue."
Pages 370457.Intermountain Flora: Vascular Plants of the
Intermountain West, U.S.A.: The Asteridae Except the
AsteraceaeVol. 4. A. Cronquist, A. H. Holmgren, N. H.
Holmgren, J. L. Reveal and P. K. Holmgren, eds. New York
Botanical Garden, Bronx, New York.

5. Holmgren, N. H. 2017. "Chapter Penstemoiupdate to 1984
treatment inntermountain Flora Volume 4." Pages 16197.
Intermountain Flora: Potpourri: Keys, History, Authors,
Artists, Collectors, Beardtongues, Glossary, Indid&s. 7. N.
H. Holmgren and P. K. Holmgren, eds. The New York
Botanical Garden, Bronx, New York.

22 Bulletin of the American Penstemon Society \&0.(2021)



6. Johnson, R. L., Stevens, M. R., Johnson, LR&hbins, M.

D., Anderson, C. D., Ricks, N. J., and Farley, K. M. 2016.
"Molecular and morphological evidence enstemon
luculentus a new combination fdPenstemon fremontuar.
glabrescens PhytoKey$3:47 62.

7. Neese, E. C. 1986. "New taxa and mmclatural changes in
UtahPenstemoliiScrophulariaceae)The Great Basin
Naturalist46(3):459 460.

8. Neese, E. C., and Atwood, N. D. 201Behstemomitchell.”
Pages 673%93.A Utah Flora 5th Edition, Revised, 2nd
Printing 2016. S. L. Welsh, N. D. Atwd, S. Goodrich and L.
C. Higgins, eds. Printing Services, Brigham Young University,
Provo, Utah.

9. Pennell, F. W. 1920. "Scrophulariaceae of the Central Rocky
Mountain States.Contributions from the United States
National Herbariun20:313 381.

10.RodriguezPefia, R. A., Johnson, R. L., Johnson, L. A,,
Anderson, C. D., Ricks, N. J., Farley, K. M., Robbins, M. D.,
Wolfe, A. D., and Stevens, M. R. 2018. "Investigating the
genetic diversity and differentiation patterns in Henstemon
scariosusspecies compx under different sample sizes using
AFLPs and SSRsConservation Genetick9(6):133%1348.

11.Stevens, M. R., and Johnson, R. L. 2016. "Annual APS
summer meeting rewards: Taxonomic clarification of two
Penstemoispecies of the Uinta Basin of Coloraaled Utah."
Bulletin of the American Penstemon Soci&iys-20.

12.Stevens, M. R, Love, S. L., and McCammon, T. 202
Heart of Penstemon Country: A Natural History of Penstemons
in the Utah RegionFarcountry Press, Helena Montana.

23



\,,\\
FlowersofJoLy nn6s penstemon

24 Bulletin of the American Penstemon Society \&1.(2021)




25



Cl as s 1T ¥Yunerdab® Benstemon,
Where Are They Now?

Mary Sagatelova
The Ohio State Universityi Department of Evolution,
Ecology, and Organismal Biology Columbus, Ohio

The Endangered Species Act (ESA) of 1973 is the most
comprehensive and prominent environmental perseveration policy
in the United States. The remarkabilitfythe law runs parallel to

its unique passagelargely unopposed by Congress and regarded
as a symbolic gesture, the act had fortuitous consequences on
economic development, private property rights, and recreational
interests that draw severe criticismd lobbying efforts today. In

its brief tenure, ESA has prevented the extinction of almost 300
species. Despite its overwhelmingly positive impact on the
American conservation movement, assumptions and language
within the law itself have led to bias agstim vulnerable and often
overlooked groufp plants

When ESA was passed, Congressi
megafaunao established the ear
disregard for plant species and their struggles against an ever
changingenvionment . Thi s phenomenon,
Awareness Disparityo, has seep
into policy. Despite almost equal representation on the Endangered
Species List, plants receive significantly less management funding.
Moreover, las against flora has led to prejudice in critical habitat
designation, recovery plan implementation, and review. To add
insult to injury, plants are not afforded the same protections under
ESA as animal species. While animal species are protected from
Afkeao on both private and publi
are not extended to plant species on private land, unless otherwise
protected by individual state law. To date, eighteen states do not
afford any statdéevel protection to threatened and endaed

plant species occurring on private land. State laws that do exist
pale in comparison to the strength and severity of ESA.
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Penstemon haydeniione of three penstemon species currently
listed under the ESA of 1973.

As threats to plants continue to rise at an alarming rate, plant
conservation is poorly prioritized at the state and national level.
With a group as unique and diversePasistemonit is important

to consider how we can work to increase public awaremeks a
interest in conservation.

In 1993, the US Fish and Wildlife Service (USFWS) considered
fifty -two differentPenstemomspecies for federal listing under the
ESA. The majority of which had too little information for USFWS
to accurately assess vulnerabibtatus. Twenteight years later,
only three species are currently listed under the E®Ahaydenii,
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Penstemon debilisa Colorado species whose habitat is
federally designated as critically imperiled.

P. debilis,andP. penlandiiwith only P. debilisdesignated a

federally protected critical habitat while other species continue

their fight for survival.

The effects of biotic and abiotic stressors on plants are well
documented. Less studied, however, is the effect of political and
legal factors on species vulnerability. Land stewardship in America
is incredibly variable and entirely dependent upon the statutes
governing land and resource management across different state anc
federal agencies. Variation across land management golie
inevitably have an effect on the degree of harm impacted on the
species that reside on that land.

The mission and constituency of different land management
agencies, as well as unique statutes, drive their management
approaches. For example, certagencies follow a multiple use

and sustained yield directive, as mandated by various federal
statutes. This ensures that land is managed for purposes such as
recreation, resource extraction, grazing, and cultural conservation.
When appropriate or necesdéd, these agencies will preserve
habitats and specific species, but ultimately, conservation is not a
priority. Such agencies with multiple use land management
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approaches include the US Forest Service (USFS), Bureau of Land
Management (BLM), and the Natial Park Service (NPS). NPS,
while traditionally seen as environmentally driven, is mandated to
provide recreation fanuman enjoyment as well as conservation.
While NPS does afford a greater degree of protection to
ecosystems than either USFS or BLM, ithereased access for
recreation does have negative consequences such as habitat

sSSP N ey
Penstemon lemhiensjsa listed species whose habitat includes
lands managed by multiple agencies.
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USFWS, however, is unique in that the organization follows a
singular dominant management directive. USFWS manages land
exclusively for the purpose of conservation, with any additional
activitiesonly permitted if they do not affect protected species.

Considering this dynamic in the context of the fifiyo origind
Penstemomspecies considered for listing by USFWS, it is
interesting to evaluate how land management practices have
affected the persistence of these species.

The majority considered taxa occur on land managed by BLM and
USFS, agencies which do not pritae conservation and habitat
protection. A significant portion of individuals also occur on
privately-owned and managed land. Protections on private land is
severely limited and barring any state specific regulations, is
entirely at the mercy of the laodner.

parcel of land near Kremmling, Colorado.

Many of these fiftytwo species are limited to specific and unique
ranges, with some extending into several management
jurisdictions. An example iBenstemon lemhiensjsvhich

transcends across land managed by BLM, USFS, NPS, and others.
Penstemon lemhiensilsas been recently evaluated for

degradation, with conservation management approaches
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recommended for the preservation of genetic diversity in certain
populations. Theame cannot be said for the majority of these
Penstemomspecies. However, traragyency collaboration is
difficult to achieve, despite infrastructural features designed to
facilitate it.

BR
10.07%

_DNR
0.85%

.DOE - DOD

USFWS 0 63%  0.56%
0.14%

Figure 1: Proportion of Penstemon speciesonsidered for
federal protection in 1993 on land managed by various
agencies. US Fish and Wildlife (USFWS), US Forest Service
(USFS), Bureau of Land Management (BLM), National Park
Service (NPS), Bureau of Reclamation (BR), Department of
Natural Resources(DNR), Department of Defense (DOD),
Department of Energy (DOE), Private, State, and Tribal

entities.

My thesis research in Andi Wol
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the relationship between land management practices and species
vulnerability. Vulnerablespecies are most at risk due to
deterministic and stochastic events, which can have calamitous
consequences on the taxa and their habitats. Understanding
whether or not traditional land management practices add
additional stress to species will be critisaprotecting species
moving forward.

It is paramount that plant conservation be prioritized and threats
mitigated. Attempts to proteBtenstemomre often drowned out by
the efforts of private industry. Howevétenstemomspecific
conservation campaigmresn spearhead larger plant conservation
effortsi the recent multagency conservation agreement to protect
Penstemon grahamiandP. scariosus var. albifluviss a notable
example of such innovative policy. The American Penstemon
Society, which dedicatetself to advocating for the protection of
Penstemomust continue to be the loudest voice in championing
not onlyPenstemoprotective policy, but collective plant

protection for all species.

1Green Greenwald, N., Suckling, K. F., Hartl, B.,Mehrhoff, L. A. (2019).
Extinction and the US Endangered Species Act. Peerd, 7, e6803.

Petersen, S. (1999). Congress and charismatic megafauna: A legislative history
of the endangered species &atwvtl. L, 29, 463

INegronOrtiz, V. (2014). Pattern of @enditures for plant conservation under the
Endangered Species Act. Biological Conservation, 17436

IClark, J. A., Hoekstra, J. M., Boersma, P. D., & Kareiva, P. (2002). Improving
US Endangered Species Act recovery plans: key findings and recommesdati
of the SCB recovery plan project. Conservation biology, 16(6), -151®.

IHarvey, E., J. M. Hoekstra, R. J. O'Connor, and W. F. Fagan. 2002. Recovery
plan revisions: progress or due procdss8logical Applicationd2: 682 689.
Lundquist, C. J., J. MDiehl, E. Harvey, and L. W. Botsford. 2002. Factors
affecting implementation of recovery plans. Ecological Applications 12i 713
718.

1U.S. Fish and Wildlife Service (USFWS). (1993). Endangered and threatened
wildlife and plants; review of plant taxa ftisting as endangered or threatened
species. Fed Reg 58:51144.180 (to be codified at 50 CFR pt. 17).

1Suzuki, N., Rivero, R. M., Shulaev, V., Blumwald, E., & Mittler, R. (2014).
Abiotic and biotic stress combinatiodéew Phytologist203(1), 3243.

The Multiple Use Sustained Yield Act of 1960. 16 U.S.C. §8523 et seq.
(1960).

ISchonewaleCox, C., & Buechner, M. (1992). Park protection and public roads.
In Conservation biology (pp. 3735). Springer, Boston, MA.
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Penstemon bicolom the California

Desert
Nora Bales?, Raphaela Floreani Buzbeg
Sophia Winitsky*

1Cal Poly, San Luis Obispo, California?California

Military Department, 3U.C. Berkeley, Berkeley,

California, *“Montana State University,Bozeman,
Montana

Pinto beardtoungd&enstemon bicolois a rare plant found in
California, Nevada, and Arizona. Within California, it is known
from a restricted area along t
Castle Mountains National Monument and Mojaveidisl

Preserve. Weas botanistsntend to investigate and update the
conservation status #fenstemon bicolom California, where we
believe the taxon could qualify for elevated protection based on its
local rarity and habitat threats.

Background

Accordng to the California Natural Diversity Database (CNDDB),
there are nine occurrenceskafbicolorin California. All

populations except one are known from the Hart Peak area of
Castle Mountains National Monument. The exception is a disjunct
population orHomer Mountain, approximately 13 miles (21 km)
southeast of Hart Peak, in the Mojave National Preserve which has
not been seen since 1996 (CNDDB). The plant was also
historically observed in an area now occupied by the Castle
Mountain Mine, a privately hdland operational mine within

Castle Mountains National Monument.

Documentation for the known populations is vague: two of the
nine populations were previously estimated to have over 50 plants,
but all othersncludeonly one or twabserved plantsThelimited
distribution of thisspeciesn California is threatened by mining,
renewable energy development, hybridization wAémstemon
palmeri (NatureServe), cattle grazing, ORV activity, and feral
burros (CNPS). Additionally, although Castle Mountains National
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Monument was protected in 2016 under the Antiquities Act,
National Monument status can be rescinded by executive order.

Credit; Jean &wek

Species info and taxonomic status:

Penstemon bicolowas first collected by Katharine Brandegee in
1915 from Clark County, Nevada (Clokey & Keck 1939). It is a
shortlived perennial herb/subshrub that grows up to 5 dm, with
glaucous, serrate, anefoled or clasping leaves. Showy, magenta
to yellow or whiteflowers typically bloom ApridMay. Like many
Penstemomaxa,P. bicolorhas a narrow and restricted range. Its
distribution is limited to semdlisturbed areas of desert mountains
with calcareousocky or gravelly soils. It grows in creosote bush
scrub, blackbush scrub, or Joshua tree woodland communities from
elevations of 700 1500 meters (Wetherwax & Holmgren 2012). It
is known to occur with othédPenstemospecies, and hybridization
has beersuggested (Smith 2009). bicoloris also used
horticulturally and could be a potential addition to gardens
throughout the southwest.

Species level relationships withfenstemoiave been
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historically difficult to untangle due to recent radiation throogg
North America and interspecific hybridization (Wessinger et al
2016). Anther morphology and patterns of dehiscence are
important features used to identify clades and species within the
genusPenstemorPenstemorbicolor has fully dehiscent and
spreadng anther sacs, that are -23nm long (Wetherwax &
Holmgren 2012). Two varieties have been describedpi@slor
andvarroseust o capture the speciesbo
2005). They have similar habitat requirements and distinct, but
overlapping, geographic ranges. Recent studies have not found
genetic evidence supporting the two varieties as unique entities
(Stone et al 2020). The type material also supports the absorption
of the varieties int®. bicolonas Br andegeeds 191
cortain both yellow and magenta color morphs (Smith 2005).
Exact taxonomic level is not critical for our exploration, because
all populations oP. bicolor(regardless of variety) face similar
threats within California.

Conservation status:

Penstemorbicolor is considered rare across its range, but the

rarity status of the species varies by state and federal jurisdiction.
Il n California, it has a S1 sta
(NatureServe), and the California Native Plant Society lists it as
1B.1 (rare, threatened, or endangered) (CNPS). The species is
somewhat more widespread in Nevada where it is ranked as
threatened (NatureServe). In Arizona, its distribution is limited to
the northwestern portion of the state and it is ranked as imperiled
(NatureServe).

Our plan:
Thanks to generous funding from the American Penstemon
Societybs Speci al Projects Gra

information about the population statusgofbicolorin the

California deserts. In April 2021, we will travel to Castle Mountain
National Mawument to visit the known, extant occurrences on
public land in California. For each population, we will count
individuals, record phenology and reproductive viability, and
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collect environmental and plant community data. The and
extent of each occurrence will be measured using GPS units to
better assess occupancy and range of this species. Our field
surveys are planned in collaboration with local experts and
botanists at the Mojave National Preserve and the California
Botaric Garden.

Using statewide standard data collection protocols, we will be able
to updateP. bicolorrecords in the California Natural Diversity
Database (CNDDB) and contribute to statewide vegetation
mapping efforts of the California Department of Fisd &vildlife
(CDFW) and the California Native Plant Society. We hope that a
better understanding of California bicolorpopulations can

inform and improve conservation for this rare and beautiful plant.
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About us:

Sophie, Raphaela, and Nora are three Californian botanists
specializing in the rich flora of our home state. The three of us met
in 2018 while working as vegetati ecologists for the California
Native Plant SocietyWe share a deep love of plants and
cumulatively we have over 20 years of professional experience as
botanists and ecologists.

Sophie is a PhD student at Montana State University, studying the
system#cs, evolution, and conservation of the oftererlooked

false prairie cloverdylarina (Fabaceae). She received her M.S. at
the California Botanic Garden, where she compiled a floristic
inventory of Adobe Valley in Mono County. Sophie has worked

for the &pson Herbarium and Inyo National Forest. She grew up in
Los Angeles and is especially fond of California’s deserts and
loves backpacking, hiking, and wandering around in search of new
plants. Her favorite penstem@P. incertus

Raphaela is a PhD studeat the University of California,

Berkeley. Her current research is focused on climate change
impacts to botanical diversity in Californi@specially in unique
ecosystems like coastal prairies, serpentine, and alpine
environments. She has worked as @gssional botanist and
vegetation ecologist for numerous lamdnagement and

conservation agencies and enjoys gardening, hiking and watercolor
painting. Her favorite penstem@P. heterodoxus

Nora is a resource manager for the California Army National
Guard and a Mastés student at California Polytechnic State
University, San Luis Obispo. Her current research is focused on
the interactions of biological soil crusts with and the survival of a
rare plant on the California coast. She grew up wanderang th
Sierra Nevada foothills, and particularly loves grasslands and oak
woodlands. In her spare time, she enjoys hiking, backpacking, and
knitting. Her favorite penstemon s newberryi

Stay tuned for our findings in a future issue of the APS Bulletin!
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Testing Hybridization Hypotheses in
Shrubby Penstemons Penstemon

subgenusDasantherg
Benjamin W. Stone
Dept. of Evolution, Ecology, & Organismal Biology
The Ohio State University
Columbus, OH

Background:

Penstemorsubgenu®asanthera the shrubby Penstemons

contains nine species distributed mainly in montane regions of the
Pacific Northwest of North America. Hybridization is common in
this group, evidenced by the abundance of hybrid cultivars
available (Vesall, 1990), the exceptaimterspecies fertility

observed in crossing experiments (Every, 1977), and the plethora
of well-documented hybrid populations in nature (Clausen et al.
1940; Datwyler & Wolfe, 2004; Every, 1977). The frequent
hybridization between species can providaaor obstacle for

studies employing molecular sequence data; indeed, this was likely
a major barrier to early molecular phylogenetic studies in
DasanthergDatwyler & Wolfe, 2004). Phylogenetically,
Dasantheras sister to the rest d?enstemoifWolfe etal. 2006),

and while recent work has elucidated the evolutionary relationships
amongDasantheraspecies (Stone & Wolfe, 2020), several
taxonomic questions persist.

Perhaps the most intriguing of these questions involves the
putative hybrid origins of twtaxa:Penstemon fruticosusar.
serratus andP. davidsoniivar. praeteritus A. D. Every, in his
1977 dissertation on the biosystematic®atantheraproposed
that these two taxa are the product of hybridization betWeen
fruticosusandP. davidsonii(Every, 1977). Every hypothesized
that the cooler climatic conditions of the Pleistocene would have
provided suitable habitat fét. fruticosusandP. davidsoniiat
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Penstemon davidsonuar. davidsonii

lower elevations in the Columbia Basin dntermountain Region,
where they would be in close contact and could hybridize. When
the glaciers began to retreat, these areas would once again become
i nhospitabl e, |l eaving only 0is
isolated outposts at higher eléieas. Populationthat persisted in
these areas would likely have b&thfruticosusandP. davidsonii
ancestry. Everyoés hypothesi s,
disjunct distribution oP. davidsoniivar. praeteritus, which is
found only in the Steendountains in southeastern Oregon and the
Black Rock Range in northwestern Nevada, far from the Cascades
and Sierra Nevada ranges whBradavidsoniiis typically found.
Likewise, it would explain the endemismPf fruticosusvar.
serratus found only inthe Blue Wallowa and Seven Devils
Mountains of southeastern Washington, northeastern Oregon, and
westcentral Idaho. Every provided support for these hypotheses in
the |l ate 19706s through the an
chromatograph profileEvery, 1977). But, although molecular
sequencing techniques and methodological approaches to identify
hybrid taxa have advanced r ema
have not yet been applied in a
41
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Penstemon fruticosusar. fruticosus

Methods:

| generated higithroughput sequence data using a shagieyme
digest approach to Genotyping by Sequencing (GBS) (protocol
described in Elshire et al. 2011) for 120 sampleB.dfuticosus
andP. davidsonii Sampling included individuals from across the
geographic distributions of both species and encompasses all
described varieties of both speciBsdavidsoniivar. davidsonii

var. praeteritus andvar. menziesij and P. fruticosusvar.

fruticosus var. serratusandvar. scouleri Samples were either
procured from herbarium specimens or from tissues collected in
the field and immediately dried with silica gel. GBS libraries were
prepared with 100 nanograms of DNA from each sample and were
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sequenced on atiumina Hi-Seq 2500 using paireshd 150bp
sequencing. All possequencing data processing was performed on
the Unity computing cluster at The Ohio State University with the
ipyrad software (Eaton & Overcast, 2020).

| used the softwarklyDe (Blischak et & 2018) to detect
hybridization and introgression between the focal taxa. To perform
hypothesis test$jyDeestimates the test statisticwhich ranges

from 0-1, and represents the proportion of parent ancestry in a
taxon; for example, in a 50:50 hybyid= 0.5. The test statistic

in conjunction with an assessment of statistical significance,
enabledHyDeto determine whether there is support for the hybrid
formation of taxa, and to estimate the proportion of genetic
contribution from each parenitdb the hybridHyDewas used to

test whether there is molecular support for the putative hybrid
origins of P. davidsoniivar. praeteritusandP. fruticosusvar.

serratus as outlined by Every (1977), but also to test molecular
support for the hybrid origiof P. davidsoniivar. menziesiiandP.
fruticosusvar. scouleri

Results:

Of the four taxa tested for hybrid origins, twe. davidsoniivar.
menziesiiandP. fruticosusvar. serratug produced results

indicative of hybrid origins (Table 1). Results also suggestRhat
davidsoniivar. menziesiimay also be the product of hybrid
speciation. Converself,. fruticosusvar. serratusis likely the

result of hybridization followed by backassing withP. fruticosus

var. fruticosus InterestinglyP. davidsoniivar. praeteritusshows

no evidence of hybrid origins, whik. fruticosusvar. scouleri

shows some evidence of introgression, although this result was not
deemed statistically signifamt.
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. « 2
Penstemon davidsoniar. praeterituswith a visiting pollinator
(genusPseudomasaris

Table 1.Results of hypothesis testshtyDe

Putative Hybrid Z-score p-value i

praeteritus - 1 -0.083
menziesii 5.96 1.38 e09 * 0.526
serratus 11.70 0* 0.249
scouleri 1.89 0.0295 0.102

All comparisons were performed wikh davidsoniivar.
davidsoniias parent 1, and. fruticosusvar. fruticosusas
parent 2. Significanp-values are signified with an asteris
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American Penstemon Society Grant
Expands the Alhambra Native Plant

Trall

JaneMoore and Elaine Jackson
Friends of Alhambra Creek, Martinez, California

Friends of Alhambra Creek (FOAC) is a local volunteer
organization located in Martinez, Californiehe group was
established in 1991. FOAC has promoted local creek projects and
habitat enhancement since its
projects, the Alhambra Native Plant Trail, is a series of California
native plant gardens on public and privated&throughout

Martinez. This project takes a dedicated group of volunteers,
affectionately referred to as
maintain the native plant gardens. The idea for the Alhambra
Native Plant Trail came about after the John Muir National
Historic Site (JMNHS) had a native garden installed near its
Visitor Center in 2007/08. Volunteers who worked in the garden
thought it would be a good idea to plant more native gardens
throughout Martinez to promote our local native flora and create
habitat for our local native fauna. Our first garden on the Alhambra
Native Plant Trail was installed in 2010 at the Martinez Amtrak
Station. Since then, the Trail has blossomed into 18 gardens
located between the Amtrak Station garden and the JMNHS
Visitor Certer garden.

In 2020, FOAC applied for a $500 American Penstemon Society
grant to promote the use of native penstemon in our native habitat
gardens. There was a sparsely planted bed at the JMNHS that was
perfect for a penstemon garden. Adding a separatetbe
penstemon would not only expand the existing native garden, but it
would also have the benefit of being highly visible. Anyone who
enters the JMNHS grounds from the parking lot or the Visitor
Center will see the penstemon bed. The JIMNHS is visited by
approximately 50,000 people a year! In addition to the penstemon,
there are a few native grasses planted to compliment the foliage.
Our penstemon selections were made with the intention of
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providing wildlife habitat and nectar for hummingbirds and
butterfies. We also took into consideration the fact Qalifornia

is one of just a few locations in the world to have a Mediterranean
climate.

When FoAC was awarded the American Penstemon Society grant, we
contracted with The Watershed NurseryRichmond, CA and Native

Here Nursery in Berkeley, CA to propagate four types of penstemon that
are native to our area.

1 P. heterophyllugfoothill beardtongue)

1 P. centranthifolius(scarlet bugler)

1 P. heterophyllusssp.purdyi( Pur dyés penst emc
1 P. heterophyllusvar. heterophyllus(bunchleaf penstemon)

The plants were grown from locally collected seeds.

Penstemon heterophyllugoothill beardtongue) is an herbaceous
perennial that spreads to 26 w
fl owers densely cover the 200
to California and is found in all the major coastal mountain ranges
and the northern Sierra Nevada foothills. It is adapted to poor, dry,
well-drained soil. Once established, it requiresammer water.
These traits make it an excellent choice for rock gardens. Native
Americans used penstemon roots to relieve toothaches.

Penstemon centranthifoliugscarlet bugler) is an upright perennial
that i s summer deci duoarsd aaldo @yt
wide. It is native to northern, southern, and central California.

Long red flowers appear in the spring and continue to bloom
throughout summer. Hummingbirds are attracted to the red flowers
and nectarP. centranthifoliugprefers weldraining soil but can

tolerate clay soil and poor drainage. It can provide vibrant color in
rock gardens and along pathways.

Penstemon heterophyllugar. heterophyllus(bunchleaf
penstemon) is a perenni al t hat
through early sumer. Found in open rocky places near chaparral,
this penstemon needs good drainage and rocky soils. Once
established, it needs little to no water in summer.

Penstemon heterophyllugar. purdyi, ( Pur dyés pens
perenni al t hat doloomswpringitiproughearl? 6
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summer. It is found in open rocky places near chaparral, openings
in oak woodl ands, and grassl an
needs good drainage and rocky soils and little to no water in
summer once established.

Propagatiorof the penstemon plants began in May 2020. We
ordered ongyallon size plants.

1

Top: Penstemons growing in ongjallon size pots at The
Watershed Nursery. Bottom: A volunteer tending the
penstemons at Native Herd&lursery; picking up the
penstemons from The Watershed Nursery on January 2,
2021.

California has been suffering from drought for a long time. So,
naturally, we wanted to plant with the rain to give the new plants a
heal thy start. Rathenforeeassinearly Mar
January, so, wanting to take advantage of the rain and get the
plants in the ground, we planned a date for FOAC volunteers and

50 Bulletin of the American Penstemon Society \&0.(2021)



partners to plant the penstemons. Sadly, due to CE1ID
restrictions, the JMNHS was closed to the pulaia] our

volunteers were not allowed on the grounds to plant. Thankfully,
National Park Service Ranger Keith Park understood the necessity
of getting the plants in the ground and volunteered to plant them
for us.

As it turns out, it was lucky Ranger Parkswloing the planting
because he found evidence of a critter near the new plantings.
Ranger Park is an expert gopher catcher, and he set a trap. He has
created his own design by setting two traps, one in each direction
of the gopher tunnel, and stakingthe d o wn s o t he g«
take the trap with it.

The penstemon plants have been in the ground since January 8,
2021, and we have been lucky to get some rain. Our plan is to
monitor their progress and water the plants as necessary until they
are establised.

The JMNHS Visitor Center is in the background of the photo
below, and the entrance to the grounds is the gate on the left. The
parking lot is to the right and behind the bed shown in the photo. It
will be hard for visitors to miss the beautiful floweg penstemon

in this location. Another location where we planted some
penstemon is on Alhambra Ave., one of our main thoroughfares in
Martinez.

Many of the FOAC members ordered their own penstemon plants
to plant in their own gardens. We plareducate people about our
native penstemons, as well as complete an informal study of how
the penstemons fare in our chosen planting locations.
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heterophyllus var.
purdyi
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Existing Stipa Pulchra \ ——— 17To parking w
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Top: Ranger Keith Park with the penstemon plants just prior

to planting. Middle: Ranger Park planting the penstemons at

the JIMNHS. Bottom: Planting plan for the penstemon bed at
JMNHS.
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Opposite Top: The new penstemon bed at the IMNHS. Top:
Evan Levy with the Contra Costa Resource Conservation
District (CCRCD) planting at the corner of Alhambra Ave.
and E . Alhambra High School is right next door.Opposite
Bottom: Evan and Daniel Correa of the CCRCD planting
penstemons.
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Local artist Dorrie Langley, with the Martinez Arts
Association, created a sign to express our gratitude to the
American Penstemon Society. The sign will be installed at the
JMNHS Penstemon Garden. We hope to do a followp article
when the plants are in bloom.

We could not have done this projeathout the help of our
community partners and the generous grant from the American
Penstemon Society.

Friends of Alhambra Creek would like to thank:

California Native Plant Society, East Bay Chapter

ebcnps.org

Contra Cota Resource Conservation District

ccred.org
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https://ebcnps.org/
http://www.ccrcd.org/

EcoMulch

ecomulch.org

Martinez Arts Association

www.martinezarts.org

National Park Servieat the John Muir National Historic Site
www.nps.gov/jomu/index.htm

Native Here Nursery

nativeherenursery.org

The Watershed Nursery

watershednursery.com
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Determining the Salt Tolerance of

Two PenstemonSpecies Using a

Near-continuous Gradient Dosing
System

Asmita Paudel and Youping Sun
Utah State University
Logan, UT

Penstemon i s Amergemuanithsover 2¥® ge st
species, and is currently placeda Plantaginaceae family (Kramer
2009). Penstemons are commonly being used in gardens because
of showy flowerghat ofen bloom from spring into summer

(Lattier 2016). Most of the penstemon speciesdapught tolerant

and grow best in wellirained soils (Kratsch 2011). Although we
know much about penstemons, we have little information about
their salt tolerance.

Plant species or cultivars have different respotsealinity. High

soil salinity makesvater less available to plants by decreasing soll
water potential and causstintedplant growth along with foliar

injury such as leaf burn, scorch, necrosis and premature defoliation
(Niu and others 2010)dentifying salt tolerant penstemon species
for landscape use will allow use of reclaimed water ordmality
groundwater for irrigation.

We completed a study screen tp@nstemon specieB¢nstemon
barbatus(beardlip penstemon, also known as goldesard
penstemon) anBenstemon strictugocky Mountain beardtongue,
sometimes called simply beardtongue)] were screened for salinity
tolerance in a greenhouse.

Materials and Methods

A nearcontinuous gradient dosing (NCGD) system (Hawks and
others 2009) was constructed in a USU research greenhouse
(Logan, UT). Watesoluble fertilizer 21N2.19R16.6K( Pet er s
ExEen20 MRUtpose Fertilizer; |
Du b | Hjat48gQ:llin tap watea n d
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ethyl enedi aminetetroaac BAISE &Loir
Research Triangl elwearrek ,i nNCec taeto
a nutrient solnudttiroongemf. 1S6Y4mi rhgalr
cal ci umCealbHoaiVdey ( Chemi cal, Ce
stock solution was injected in
0. 5Qa%b Commerci al emi-Bu @resmi(tRta
and preogmpremes ati ng modul es; Rai
at different feldow or atred gvwadree pd
of 14 gallons per hour. There

electrical conducdSimvity (EC) o

Penstemon barbatuandP. strictuswere purchased from Native
Roots, LLC (Twin Falls, ID). They wereansplantednto one

gallon injectionmolded polypropylene containers (PG1D
containing commercial substrate Metvtix® 820 (Canadian
Sphagnum peat moss,-85% bark, coir, coarse perlite and
dolomite; SunGro Horticulture, Agawam, MA)niform plants
wereselected and were randomly assigned to treatments (Figure
1). The experiment was started on 25 Nov. 2019 and ended on 22
Feb. 2020During the experiment, greenhousenperature was
malntalned aP5°C during the day and 20 at nlght

Figijre 1. Penstemons arranged in a neacontinuous gradient
dosing (NCGD) system at the start of the experiment.

Irrigation system was on for 1 minute twice a week until the 8
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irrigation, thrice a week until the 3%rrigation, and once every
day, until the 4% irrigation.

Vi sual quality of each plant w
using the score from O to 5, w
damage ( tavesrdam@adged Wiih burn and necrpsis 2 =
moderate foliar sal sl dgmagéo( 9
damage (Il ess than 5mi#ngf odl i=arg os
damagexcelldntwst hout f ol (Sunmlandstlaeltst d
2015) Canopy width (centimeters)
were measur ed atmitnhadg iiomi toif ateix@
After haoveswer®e dried in an o
shoot dry Welght (g) was determlned

A FigurZPenstmons before harvest.

Experimental Design

A randomized complete block design (RCBD) was used with six
replications per salinity level per species. Results were analyzed
using an analysis of variance (ANOVA) procedure. Linear and
guadratic trend analysis were performed for all growth parameters.
All statistical analyses were conducted using SAS (Versiah 14.
SAS Institute Inc. Cary, NC).
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Results

Visual scoreVisual ratings represent the aesthetic value of
ornamental plants and are of importance in identifyingtetant
species (Sun and others 2015; Paudel and others 2019).
Penstemons at higher EC lé&s/bad some foliar salt damage
(Figure 3 and 4). There was a significant interaction between
species and saline treatmeri?s=0.0002).

. n fnstemon barbatus

Figure 3. Photo of representativePenstemon barbatusrigated
with saline solution.

Visual score oP. barbatusandP. strictusdecreased linearlfP <
0.0001)and quadraticallyP = 0.0025), respectivelyyith
increasing EC levels of saline soluti@ffigure 5).

After the 8" irrigation, P. strictusstarted showing tip burn on old
leaves. Before harvest, the avexagsual score oP. barbatusand
P. strictuswas 4 and 1.7, respectively, at an EC ofds7m?.
Minimal to slight foliar salt damage was observe®irbarbatus
and slight to severe foliar salt damage was observBdstrictus

at higher salinity levels (Figure Hjalf of P. strictusirrigated with
saline solution at an EC of 6.7 dStwere dead; and the
remaining plants had moderate to severe foliar salt gaw#h an
average visual score of 1Salt injury was observed in the leaves
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of P. strictuswith increasing salinity levels, but no mortality below
6.7 dS-mt.

Penstemon strlctus

Electrical conductivity (dS m-)

Figure 4. Photo of representativd®enstemon strictugrigated
with saline solution.

O Penstemon barbatus A Penstemon strictus

........ R*=0.95,P=0.003

$

o
¥ =0.71,P < 0.0001

Visual score
[#¥]

0 T T T T T T T
0 1 2 3 4 5 6 7 8

Electrical conductivity (dS-m™)

Figure 5. Visual score ofP. barbatusand P. strictusirrigated
with saline solution.
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O Penstemon barbatus A Penstemon stricius
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Figure 6. Increase in canopy width oP. barbatusand P.
strictusirrigated with saline solutions.

Canopy widthCanopy width ofP. barbatusandP. strictus
decreased linearlyP(= 0.009) and quadratically?(= 0.007) with
increasingzC level of saline solutiofFigure 6).Likewise, Cramer
(2003) has reported thadf expansion in all plants is reduced with
increasing soil salinity.

Shoot dry weightShoot dry weight was impacted by both salt
treatment P = 0.0005) and penstemon species(0.0001). Shoot
dry weight ofP. barbatusandP. strictusdecreased linearly with
increasing EC levels of saline solutidh<£ 0.004 and® < 0.00Q.,,
respectively) (Figure 7). There was 24%, 36%, 33%, and 38%
decrease in shoot dry weight®f barbatuswhen irrigated with
saline solution at an EC of 3.1, 3.8, 4.7, 5.9, ord&7n!

compared to 1.0 dS-f Similarly, shoot dry weighaf P. strictus
decreased by 10%, 36%, 27%, 50%, @B@q respectively, when
irrigated with saline solution at an EC of 3.1, 3.8, 4.7, 5.9, or 6.7
dS-m. In similar findings by other researchesbpot dry weight

of Penstemon xmexicalihybrid beardtonguegndPenstemon
palmeri( Pal mer 6 s desreases with mareaging salinity
levels in the irrigation water (Zollinger and others 2007).
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O Penstemon barbatus A Penstemon stricius
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Figure 7. Shoot dry weight ofP. barbatusand P. strictus
irrigated with saline solution.

In summaryPenstemorbarbatushad acceptable visual quality
with less foliar salt damage th&n strictus Penstemon barbatus
also had less reductions in shoot dry weight fhastrictus These
results demonstrated that barbatusmay be more tolerant to
salinity stress thaR. strictus
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Curiosities of the Penstemon

Staminode
Paige Fabre
The Ohio State University, Columbus, OH

Department of Evolution, Ecology, andOrganismal
Biology

Dr. Andi Wol fedbs | ab at The Oh
dedicated to studyinBenstemoffor over 20 years. We are

currently in the process of publishing an updated and highly
resolved phylogeny that will help us answer many exciting
guestions, particularly those pertaining to trait evolution. My
research is focused on how the
evolved over time and in response to different pollinator pressures.

From a developmental standpoint, the staminode represents
vestigial stamen that has lost its ability to produce pd\éalker
Larsen and Harder, 200@taminodes are found throughout
angiosperms and have taken on a variety of appearances and
functions. Morphology of the staminode is usually consistent
within individual plant goups, howevePenstemolis unique in
that the staminode exhibits tremendous diversity in morphology
(Fig. 1). With its origin in the early PleistocefWolfe et al.,

2006) Pensteran has developed this incredible variation over
short evolutionary time, making this genus an ideal study system
for examining staminode morphology in a phylogenetic context.
As morphology begets function, we hypothesize that these
different morphologiesdwve distinct functions during pollination.

We want to know what is driving diversification in staminode
morphology and understand wRgnstemois unique from other
plant groups. My specific research questions are: (1) how has
staminode form and functiomanged over evolutionary time? (2)
how has staminode form and function evolved with different
pollinators? and (3) what are the specific genes that are important
to staminode form and function? | am attempting to answer these
guestions through a combinatiof data mining, new field
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observations, and genetic studies.

Figure 1: Example diversity of staminode morphology in
Penstemon © Dr. Andi Wolfe

My research began with taking inventory of staminode variation in
PenstemonUsing data from Flora of Northmerica(Freeman,
2019) as well as my own observations, | am docutingrhow
specific aspects of staminode morphology vary from species to
species. For example, the staminode length ranges from
prominently exserted past the corolla moRhdgrahamij to
inserted deep within the corollRB.(goodrichi). The flesh can be
white (P. albidug or varying degrees of purpl.(anguineus,
blue (P. cyananthu}, magenta®. ambiguug, or yellow @.
centranthifolius). Staminodes can be thin and wiB}, (
pseudospectabljgo thick and robustR. goodrichii). The tip of
the staminde can be straighP( spectabiliyto coiled P.
grandiflorus). The staminode can be extremely haly (
ophianthug to completely glabroud?( albomarginatu$. Hairs
can be confined to just the staminode ap&xafidug or along the
length of the stamimde . barneby). The hairs are usually only
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