UNITED STATES DEPARTMENT OF AGRICULTURE

NATURAL RESOURCES CONSERVATION SERVICE
IDAHO PLANT MATERIALS CENTER

ABERDEEN, IDAHO

NOTICE OF RELEASE OF SODA SPRINGS GERMPLASM
PARSNIPFLOWER BUCKWHEAT

The U.S. Department of Agriculture (USDA), Natural Resources Conservation Service
(NRCS), Idaho Plant Materials Center, Aberdeen, Idaho, announces the release of

Soda Springs Germplasm parsnipflower buckwheat (Eriogonum heracleoides Nutt. var.
heracleoides). Soda Springs Germplasm is a selected class natural track germplasm for
conservation plantings in the Intermountain U.S. Soda Springs Germplasm parsnipflower
buckwheat, identified as accession 9076546, is a native forb collected near the city of
Soda Springs in Caribou County, Idaho. It is recommended for pollinator plantings,
wildlife areas and rangeland rehabilitation and wildlife habitat seedings in sagebrush
steppe and mountain forb plant communities where native forb diversity is desirable.

Justification

There is continued demand for new native forb releases for the Intermountain Western
Region to increase species diversity in restoration plantings and conservation programs
(Plant Conservation Alliance 2015). Despite numerous additions to the list of available
plant materials in recent years, land managers need more options to address plantings in a
wide range of ecosystems. NRCS Conservation Reserve Program (CRP) Pollinator
plantings, for example, require nine forbs (three for each early- mid- and late-summer
bloom periods) to ensure adequate food sources for native pollinating insects throughout
the growing season (Ogle et al., 2011). Prior to the implementation of the CRP Pollinator
program, typical seedings contained one to three forb species, usually non-native
legumes, to enhance forage production. The recent push to increase native species
diversity on the landscape has led to a heightened demand for native forbs.

Native forbs are currently highly desired by land managers restoring habitat for at-risk
species such as sage-grouse and sharp-tailed grouse. Native forbs improve ecosystem
resiliency by increasing plant species diversity, improving wildlife habitat and providing
food for numerous birds and mammals. Within the Intermountain Western Region, in
particular, sage-grouse and sharp-tail grouse depend on native forbs and the insects they
attract for ecological services (Connelly et al., 2000). Degradation of native plant
communities has been cited as one of the main issues posing risk to sage-grouse
conservation (Arkle et al., 2014), and buckwheat (Eriogonum) species have been noted as
being a preferred for sage-grouse in western North American sagebrush steppe habitats
(Dalke et al., 1963; Barnett and Crawford, 1994).

Native forbs are also needed as a pollen and nectar source for native pollinator species
(Mader et al., 2011). Mass disturbances such as the mega wildfires now common in the
Great Basin deplete food sources for native pollinators, many of which have limited
range and are unable to travel long distances to find alternate food sources. Native



pollinating insects are often specific to certain native forb species or genera, and habitat
fragmentation is a major reason for the decline of native pollinating insect populations
(Rathcke and Jules, 1993). Additional releases of native forbs are needed to provide land
managers more options to fill ecological niches in wildlife habitat for these species.

This germplasm selection addresses the need for tested forb germplasms for use in the
sagebrush steppe plant communities. It is suitable for use in rangeland restoration on
sagebrush, mountain shrub and mountain forb communities throughout much of the
Intermountain West.

Description

Parsnipflower buckwheat is a perennial forb or sub-shrub with a branching woody stem.
Leaves can be covered with dense white hairs making the herbage appear a light green to
blue-grayish color. The flowers are a creamy-yellow color and have six petals which are
borne in simple or compound umbels. Parsnipflower buckwheat can be distinguished
from other closely related members of the genus by having a whorl of 5 to 10 leaves at
midpoint of flowering stem; however in some subspecies this is not apparent (Freeman
and Reveal, 2005). The seeds, or achenes, are light to dark brown from 3 to 5 mm (0.1 to
0.2 in) long. There are approximately 374,000 seeds/kg (170,000 seeds/Ib).

The species range includes the Rocky Mountain and Intermountain western states from
British Columbia and Alberta south to Utah and Nevada. Plants of parsnipflower
buckwheat can be found growing in rocky soils, often on slopes and dry canyons. This
species is frequently found growing in association with mountain big sagebrush [Artemisia
tridentata ssp. vaseyana (Rydb.) Beetle] and antelope bitterbrush [Purshia tridentata
(Pursh) DC.].

Collection Information

The Aberdeen, Idaho Plant Materials Center (IDPMC) assembled 39 collections of
buckwheat, Eriogonum spp. from Idaho, California, Oregon and Wyoming. Of the 39
accessions, 16 were included in the 2007 initial evaluation planting (IEP) based on the
quality and quantity of available seed (Table 1). All collections were cleaned with an air
screen cleaner to approximately 90% purity. No laboratory purity and viability tests were
performed prior to planting. All collections used in the IEP were collected from Idaho.



Table 1. Location information of tested parsnipflower buckwheat collections.

Collection Elevation

Accession State County date Coordinates (m)

9076528 ID Washington 27 July 06 44 25 1”7, -116 50’ 31" 997
9076532 ID  Adams 28 July 06 44 38’ 56”7, -116 18’ 36" 1124
9076533 ID  Valley 28 July 06 4423’ 77, -116 0’ 57” 1162
9076534 ID Elmore 28 July 06 43 25’ 4”,-115 56’ 16” 1444
9076536 ID Elmore 28 July 06 4321’ 33”7, -115 43’ 5” 1441
9076538 ID Elmore 28 July 06 4319’ 127, -11527° 33" 1454
9076540 ID Blaine 29 July 06 4320’ 25”7, -114 28’ 30" 1511
9076542 ID Bonneville 1 Aug 06 4325’ 58”7, -111 24’ 177 1637
9076543 ID Bonneville 1 Aug 06 4310’ 547, -111 7 5” 1735
9076546 ID Caribou 1 Aug 06 42 42’ 167, -111 28" 47" 2126
9076547 1D Cassia 1 Aug 06 4219’ 427,-11335° 51”7 2253

9076548 ID Twin Falls 1 Aug 06 42 11’ 507, -114 24° 28" 1791
9076553 ID Caribou 5 Aug 06 42 477 54”7, -111 28’ 29”7 1927

9076555 ID Franklin 23 Aug 06 425’187, -111 37’ 2” 2408
9076558 ID Franklin 23 Aug 06 42 1’ 147, -111 35’ 44” 2410
9076561 ID unknown 2005 unknown

Method of Selection

A common garden study was conducted at the IDPMC 3.2 km (2 mi) north of Aberdeen,
ID. Weed-barrier fabric was laid over a well-prepared bed to reduce weed competition.
Each plot consisted of six, 76 mm (3 in) diameter planting holes at 0.5 m (18 in) spacing.
The plots were arranged in a randomized complete block design within the fabric in four
blocks with each block designated as a replication. Soil at the site is a Declo silt loam
with pH of 7.4 to 8.4. Average annual precipitation in Aberdeen is 239 mm (9.4 in).

The study was seeded on November 1, 2007. Soil in each hole was roughened lightly and
then hand-seeded with 12 to 25 seeds followed by a light packing by foot. Seed was
placed at the soil surface to 3 mm (0.125 in) depth. The trial was watered minimally in
2008 to reduce soil crusting and allow plants to break the soil surface. No additional
water was applied following emergence.

Plots were initially evaluated for percent stand on August 4, 2008. Stand establishment
was recorded as the number of holes per plot containing plants divided by 6 holes. Plots
were subsequently evaluated for stand persistence in the same manner on July 7, 2009,
June 15, 2010 and July 26, 2011. Seed harvests were made by hand from June 15 through
August 16 in 2010 and on July 26, August 2 and August 7 in 2011. Seed was cleaned
with an air screen cleaner, and then weighed to extrapolate yields.

Results
Although none of the accessions had exceptionally good establishment, mortality from
established plants from one season to the next was low. Four accessions were identified



as having high establishment and persistence qualities, as well as high seed production
through the evaluation period (2008-2011): Accessions 9076543, 9076542, 9076553, and
9076546 originated from eastern Idaho in the Caribou Range (Table 2).

Table 2. Mean stand percentage in 2008-2011 and seed yield in 2010 and 2011
of 16 accessions of parsnipflower buckwheat at the USDA-NRCS Plant
Materials Center, Aberdeen, ID.

Stand Seed yield

Accession 2008Y 2009 2010 2011 2010 2011

--------------------- %p-----mmmmmmmmm e --------kg/ha-------
90765431 50 45 46 54 40 131
9076540 42 45 38 30 19 55
9076536 38 21 25 21 38 168
9076538 38 33 29 29 66 69
9076546 34 33 34 34 126 268
9076561 33 21 33 29 6 21
9076553 29 32 29 29 123 197
9076542 25 29 29 34 73 287
9076548 25 21 21 21 17 25
9076533 25 25 21 25 3 36
9076532 17 21 17 13 0 8
9076558 13 21 13 13 1 2
9076539 9 8 9 9 0 6
9076547 8 12 8 8 0 1
9076529 8 8 4 4 9 25
9076555 4 8 0 0 0 0
Mean 25 24 22 22 33 81

1/ Accessions are listed in declining order based on 2008 stand values.

One promising accession 9076543, was identified after establishment as a subspecies of
sulphur-flower buckwheat, Eriogonum umbellatum var. majus (Hook.). This subspecies
has the typical globose inflorescences of sulphur-flower buckwheat, but the flowers are
cream colored instead of yellow making them resemble whorled buckwheat. This
subspecies, may not be as accepted by native seed users as the more common subspecies
due to its limited range. Additionally, accession 9076543 was collected in an area
receiving approximately 635 to 760 mm (25 to 30 in) of annual precipitation. This could
make it less adapted to the more arid sites commonly seeded in the targeted area of use.

Stand and seed yields of accession 9076542 were comparable to those from accessions
9076546 and 9076553. However, accession 9076542 was collected from a montane plant
community, which receives significantly more precipitation than the other accessions.
Because the selected germplasm is intended for use in the sagebrush steppe habitat, a
discussion was made not to further advance accession 9076542,

Accessions 9076546 and 9076553 were both collected in Caribou County, Idaho
northeast of Soda Springs. These two accessions are separated by approximately 16 km



(10 mi) and both are from an area receiving 400 to 500 mm (16 to 20 in) of annual
precipitation. Plants occurring in the area of collection were mountain big sagebrush,
three-tip sagebrush (Artemisia tripartita Rydb), bluebunch wheatgrass [Pseudoroegneria
spicata (Pursh) A. Love] and basin wildrye [Leymus cinereus (Scribn. & Merr.) A. Love].
The population for accession 9076546 is located on National Forest land in a meadow
and south facing hillside above the meadow. Accession 9076553 was collected near the
Blackfoot River on private land in a strip between a road and railroad tracks. Both
locations at present appear healthy and relatively stable.

Accession 9076546 had fair to good stands during the four year evaluation period with a
stand greater than 136% of the mean in 2008; 138% in 2009, and 155% in 2010 and
2011, respectively. In addition to having good establishment performance, accession
9076546 had the highest seed yield in 2010 (380% greater than the mean yield) and
second highest seed yield in 2011 (330% greater than the mean yield). Only accession
9076542 had a greater seed yield in 2011.

Accession 9076546 rated higher than accession 9076553 for evaluation factors measured,
but there were no major differences between the accessions. Due to the similar
performance and proximity of the original collection sites, there seems to be little value
in separating the accessions. Due to the overall population size, we decided to consider
the location of accession 9076546 as the primary site for generation zero (G0) seed of
Soda Springs Germplasm, and the 9076553 population as a secondary GO site if needed.

In addition to the initial evaluation planting conducted at IDPMC accession 9076546 was
included in a multi-species forb establishment trial conducted in cooperation with Utah
State University, USDA-Agriculture Research Service Forage and Range Research
Laboratory, Logan, Utah, Brigham Young University, Provo, Utah, and USDA-Forest
Service Rocky Mountain Research Station, Provo, Utah. Plots were seeded in late fall
2016 as a dormant seeding at Downey, Idaho, Clarkston, Utah, and Spanish Fork, Utah at
a rate of 81 PLS/m (25 PLS/ft). Plant density counts in June-July 2016 indicated mean
stands of 13.0 plants/m (1.2 plants/ft) at Clarkston and Spanish Fork, Utah and 7.2
plants/m (0.7 plants/ft) at Virginia, Idaho. These plant densities are above the desired
values for forbs in the Intermountain West.

Accession 9076546 was recently planted in Pullman, Washington, Bridger, Montana, and
Fallon, Nevada to better describe its area of adaptation and potential use; however, no
data was available at the time this release notice was prepared.

Anticipated Conservation Use

Parsnipflower buckwheat is recommended for pollinator plantings, increasing
biodiversity in rangelands in post-fire reclamation, wildlife habitat improvement
plantings and native range restoration. The primary intended users are land management
agencies or landowners enrolled in USDA conservation programs.

Anticipated Area of Adaptation



It is anticipated that Soda Springs Germplasm parsnipflower buckwheat is suited for
conservation plantings in MLRA B11, Snake River Plains and B13 Eastern Idaho
Plateaus (USDA 2006). Further testing is needed to determine the extent of its adaptation
in the Intermountain West.

Availability of Plant Materials

G1 and G2 seed of Soda Springs Germplasm parsnipflower buckwheat will be
maintained by the USDA Natural Resources Conservation Service, Aberdeen Plant
Materials Center, Aberdeen, Idaho in cooperation with the Idaho Agricultural Experiment
Station, University of Idaho. Seed through the G5 generation will be eligible for
certification. G1 and G2 seed will be made available to commercial growers for
distribution by the University of Idaho Foundation Seed Program and Utah Crop
Improvement Association.
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