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WESTERN FORBS: BIOLOGY, ECOLOGY, AND USE IN RESTORATION

Dieteria canescens (Pursh) Nutt. until recently
(2010) was known as Machaeranthera
canescens (Pursh) A. Gray (ITIS 2017; USDA
NRCS 2017). This species belongs to the
Astereae tribe of the Asteraceae family (Morgan
2006) and will hereafter be referred to by its
common name, hoary tansyaster.

NRCS Plant Code. MACA2 (USDA NRCS 2017).

Subtaxa. The Flora of North America
(Morgan 2006) recognizes ten varieties of
hoary tansyaster: Dieteria canescens var.
canescens, ambigua, aristata, glabra, incana,
leucanthemifolia, nebraskana, sessiliflora,
shastensis, and ziegleri.

Synonyms (Morgan 2006).

Dieteria canescens:. Machaeranthera
canescens (Pursh) A. Gray; Aster canescens
Pursh

D. c. var. ambigua: M. canescens (Pursh) A. Gray
var. ambigua B.L. Turner

D. c. var. aristatus: A. canescens Pursh var.
aristatus Eastwood; M. canescens (Pursh) A.
Gray var. aristata (Eastwood) B.L. Turner; M.
rigida Greene

D. c. var. canescens: M. divaricata (Nuttall)
Greene; M. laetevirens Greene; M. latifolia A.
Nelson; M. pulverulenta (Nuttall) Greene; M.
viscosa (Nuttall) Greene

D. c. var. glabra: M. canescens (Pursh) A. Gray
var. glabra A. Gray; A. canescens Pursh var.
viridis A. Gray; M. linearis Greene

D. c. var. incana: Diplopappus incanus Lindley;
Dieteria incana (Lindley) Torrey & A. Gray; M.
canescens (Pursh) A. Gray var. incana (Lindley)
A. Gray; M. incana (Lindley) Greene

D. c. var. leucanthemifolia: A. leucanthemifolius
Greene; M. canescens (Pursh) A. Gray var.
leucanthemifolia (Greene) S.L. Welsh; M.
leucanthemifolia (Greene) Greene

D. c. var. nebraskana: M. canescens (Pursh) A.
Gray var. nebraskana B.L. Turner
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D. c. var. sessiliflora: D. sessiliflora Nuttall; M.
canescens (Pursh) A. Gray var. sessiliflora (Nuttall)
B. L. Turner; M. sessiliflora (Nuttall) Greene

D. c. var. shastensis: M. shastensis A. Gray; A.
shastensis (A. Gray) A. Gray; M. canescens (Pursh)
A. Gray var. shastensis (A. Gray) B. L. Turner

D. c. var. ziegleri: M. canescens (Pursh) A. Gray
subsp. ziegleri Munz; M. canescens var. ziegleri
(Munz) B. L. Turner (Morgan 2006).

Common Names. Hoary tansyaster, hoary-aster,
hoary goldenweed, hoary machaeranthera,
Nebraska tansyaster, purple aster, Shasta
tansyaster, whiteflower tansyaster, Ziegler's
tansyaster (Welsh et al. 1987; Morgan 2006; Tilley
etal. 2014).

Chromosome Number. Chromosome number is
2n = 8 (Strother 1972; Anderson et al. 1974; Keil et
al. 1988; Morgan 2006).

Hybridization. Intergradation is common where
the distributions of Dieteria species and infrataxa
meet or overlap. Variety canescens is the most
widespread of the varieties and therefore has
the greatest potential for forming hybrids. It
intergrades with: D. bigeloviiin Colorado, Utah,
and Wyoming; variety ambigua in Utah; aristata
in Utah and Colorado; glabra in Colorado; incana
in Idaho and Washington; leucanthemifolia in
Utah and California; nebraskana in Nebraska and
South Dakota; sessiliflora in Idaho; shastensis in
California, Nevada, and Oregon; and ziegleri in
California (Morgan 2006).

DISTRIBUTION

The species is common and broadly distributed
throughout western North America, ranging from
southern British Columbia south to Baja California
and east to western North Dakota, western Texas,
and Chihuahua, Mexico (Cronquist et al. 1994;
Morgan 2006). Variety canescens is the most
widespread of the varieties, most of which have
much more limited distributions (Table 1) (Morgan
2006).

Habitat and Plant Associations. Hoary
tansyaster grows in a wide variety of community
types throughout the western US where annual
precipitation ranges from 8 to 60 inches (200-
1,520 mm) (Tilley et al. 2014). It is most common
in open, dry, low-elevation habitats (Cronquist et
al. 1994).

Plants are found in semi-arid grasslands,
shrublands, woodlands, and pine forests and
are common in gravelly or sandy soils along
streams and in washes. Plant communities

where hoary tansyaster is often found include:
sagebrush (Artemisia spp.), blackbrush
(Coleogyne ramosissima), cold desert and
saltbush (Atriplex spp.) scrub, greasewood-
shadscale saltbush (Sarcobatus vermiculatus - A.
confertifolia), creosote bush (Larrea tridentata),
chaparral, mountain mahogany (Cercocarpus
spp.), pinyon-juniper (Pinus-Juniperus spp.),
pine-oak (Pinus-Quercus spp.), quaking aspen
(Populus tremuloides)-sagebrush, Douglas-fir
(Pseudotsuga menziesii), lodgepole pine (Pinus
contorta), and ponderosa pine (P. ponderosa)
(Flowers 1934; Munz and Keck 1973; Brotherson
et al. 1984; Welsh et al. 1987; Ehleringer 1988;
Morgan 2006).

On the North Rim of Grand Canyon National
Park, Arizona, hoary tansyaster was common

in ponderosa pine and ponderosa pine-Gambel
oak (Q. gambelii) forests. It was considered a
montane zone indicator when montane and
subalpine communities were compared (Laughlin
et al. 2005). In the Wasatch Mountains of central
Utah, it was a prominent understory species of
Gambel oak and Utah serviceberry (Amelanchier
utahensis) woodlands (Yake and Brotherson
1979).

Elevation. Hoary tansyaster occupies sites from
about 1,000 to 11,000 feet (300-3,400 m) (Table
2) (Morgan 2006).

Soils. Hoary tansyaster grows well on medium-
to coarse-textured soils with pH of 6 to 8.4 and
rooting depths of at least 10 inches (25 cm)
(Tilley et al. 2014). However, it also grows in less
optimal soil conditions.

Plants were found throughout 40 years of
vegetation surveys of the Pumice Desert in
Crater Lake National Park, Oregon, where soils
were described as gravelly, ashy, loamy, coarse
sands with excessive drainage and little profile
development (Horn 2009). In northern Arizona
ponderosa pine forests, hoary tansyaster

was characteristic of xeric, basalt sites with

low nitrogen, loamy soils (Abella et al. 2012).

In Bingham County, Utah, frequency of hoary
tansyaster was 50% on sulfide-bearing waste
sites created from copper pit mining. Waste site
age averaged 30 years, pH levels were neutral
(6-7.9), and salinity levels were low (0.06-0.5
dS/m). Hoary tansyaster was absent from waste
areas with lower pH and higher salinity (Borden
and Black 2005). In Carter County, Montana,
plants occurred with low cover on old bentonite
mine spoils where pH averaged 5.6, sodium

and sulphur concentrations were high, and
compaction was extreme (average penetrometer
reading: 480 kg/cm?) (Sieg et al. 1983).



Table 1. Distribution and elevational range for hoary tansyaster varieties (Morgan 2006).

D. canescens var. States/Provinces Elevation (ft)

ambigua AZ,CO,NM 4,300-8,500
aristata AZ, CO,NM, UT 3,300-8,900
canescens AZ, CA, CO, ID, MT, ND, NE, NV, SD, UT, WY; Canada: AB, BC, SK 3,300-9,800
glabra AZ, CO, KS, NM, TX, WY; Mexico: Chih. 3,300-7,500
incana ID, OR, WA; Canada: BC 980-4,900
leucanthemifolia CA, NV, UT 1,600-8,200
nebraskana NE, SD 3,300-4,900
sessiliflora ID (along the Snake River and its tributaries) 2,000-5,900
shastensis CA, NV, OR (Cascade, Sierra Nevada, and adjacent mountains) 3,900-11,000
ziegleri CA (Santa Rosa Mtns.) 4,600-8,200

DESCRIPTION

Hoary tansyaster is a highly variable species
and grows as an annual, biennial, or short-lived
perennial. The artistata and glabra varieties
typically grow as annuals or biennials, variety
nebraskana grows as a biennial or short-lived
perennial, and variety ziegleriis a perennial
subshrub (Cronquist et al. 1994; Morgan 2006).

Plants are taprooted, often with a simple to
branched caudex producing one to many

loosely spreading or erect stems (Fig. 1). Variety
nebraskana is typically single stemmed. Plants
are commonly 2.5 to 30 inches (6-80 cm) tall,

but robust specimens of up to 40 inches (1 m)

tall have been reported (Hitchcock et al. 1955;
Welsh et al. 1987; Cronquist et al. 1994; Morgan
2006). Hoary tansyaster flower heads, stems, and
leaves are covered with a sticky pungent resin
(Pavek et al. 2012; Tilley et al. 2014). Leaves are
alternate, fleshy and firm, sparsely to densely
hairy, and linear to oblong. Leaf margins are
entire to toothed. Basal leaves, which grow up to
4 inches (10 cm) long and 0.8 inch (2 cm) wide,
are persistent, shriveled, or absent at the time of
flowering and seed production. Stem leaves are
slightly smaller and persistent (Welsh et al. 1987;
Cronquist et al. 1994; Pavek et al. 2012). Flower
heads are numerous and produced singularly or
in simple flat- or round-topped inflorescences at
branch ends (Fig. 2) (Welsh et al. 1987; Hickman
1993; Cronquist et al. 1994; Morgan 2006). Flower
heads contain 10 to many yellow disk flowers,
and 8 to 25 ray flowers, which are purple-blue

to pink or white (Welsh et al. 1987; Hickman
1993; Cronquist et al. 1994; Morgan 2006). Ray
flowers are pistillate and fertile, except for variety
shastensis, which produces only sterile ray flowers
(Hickman 1993; Morgan 2006). Fruits are very
small cypselas or false achenes, 2.5 to 4 mm long

with a dirty white, hair-like pappus (Fig. 3; Welsh
etal. 1987; Cronquist et al. 1994; Tilley 2015a).
Throughout this review, the term seed will refer to
the fruit (cypsela) and the seed it contains.

Plants growing along roadsides in central New
Mexico produced an average of 121 flower heads
per plant (range: 29-260). Heads averaged 32 ray
flowers (range: 26-38) and 66 disk flowers (range:
54-80) (Parker and Root 1981).

Figure 1. Hoary tansyaster growing in New Mexico. Photo:
USDI BLM NM930N SOS.

Reproduction. Hoary tansyaster reproduces
entirely from seed. Asexual reproduction does not
occur.



Figure 2. Lower heads on hoary tansyaster plants contain 8 to
25 purple-blue to white ray flowers and 10 or more yellow disk
flowers. Photo: S. Murray, USDI BLM AZ932 SOS.

Figure 3. Hoary tansyaster seed collected from plants in
Idaho. Photo: USDI BLM ID931 SOS.

Seed Production. Hoary tansyaster flowers
in its first year. Flowering is indeterminate,
and the first flowers appear in summer or fall
depending on the variety and site conditions
(Fig. 4) (Shaw et al. 2012; Tilley 2015b). There
is a high degree of overlap in the timing of
flowering among varieties. However, varieties
incana and leucanthemifolia are generally
earliest, producing flowers in June. Flowers
are commonly found into September for all
varieties, and many produce flowers into
October. Variety canescens can be found
flowering into November (Morgan 2006).

Seeds mature within 4 or 5 weeks of flowering
(DeBolt and Parkinson 2005). The very small
fruits (cypselas or false achenes) have a hair-
like pappus (Welsh et al. 1987; Cronquist et
al. 1994; Tilley 2015a) and are easily wind-
dispersed (Drezner and Fall 2002).

Figure 4. Hoary tansyaster displaying indeterminate flowering
in Idaho. Photo: USDI BLM ID931 SOS.

Pollination. Flowers attract a variety of
pollinators and are considered a valuable late
summer and early fall pollinator food source
(Fig. 5) (Tilley et al. 2014). In some years, some
flowers are still present in mid-November,
depending on plant variety and weather
conditions (Tilley 2015b). In seed production
fields growing at the USDA NRCS Aberdeen
Plant Materials Center in southern Idaho
(IPMC), hoary tansyaster flowers were visited
by various bees (Halictus spp., Agapostemon
spp., and Apis mellifera), bee flies (Diptera:
Bombyliidae), western white butterflies (Pontia
occidentalis), and garden white butterflies
(Pieris spp.) (Tilley et al. 2014, 2015b).

Figure 5. Cabbage white butterfly (Pieris rapae) on hoary
tansyaster flowers at the USDA NRCS Aberdeen Plant
Materials Center in southern Idaho. Photo: D. Tilley, USDA
NRCS.



Hoary tansyaster is a fast-growing, early
reproducing, disturbance-tolerant species.

Seed Ecology. Seed produced by hoary
tansyaster is mostly non-dormant and does not
require cool-moist stratification to germinate.

In field establishment studies where fall, spring,
and summer seeding were evaluated, pre-
chilling was not required for germination of seed
collected from Idaho and Utah (Tilley et al. 2014).
Germination of seed collected in the spring and
summer from central New Mexico began within
days of imbibition with or without stratification.
Germination was 99 to 100% for untreated, cool-
moist (41°F [5 °C]), and warm-moist (86 °F [30 °C])
stratified seed (Pendleton and Pendleton 2014).

Successional Status. Hoary tansyaster is an
early colonizer in both primary and secondary
succession (Brandt and Rickard 1994; Peinado
et al. 2005; Pavek et al. 2012; Shaw et al. 2012;
Stephens et al. 2016). It establishes readily from
shattered seed (Tilley 2015b). It is common on
disturbed sites (Goodrich 1997; Loeser et al.
2007), and its abundance and persistence may
benefit from periodic disturbance (Koniak and
Everett 1982; Poreda and Wullstein 1994).

Hoary tansyaster was a pioneer species

on marble outcrops in the Sierra Nevada
Mountains (Peinado et al. 2005) and on

sandhills in Montana (Lesica and Cooper 1999)
and Nebraska (Tolstead 1942). In sandhill
vegetation in southwestern Montana, cover

of hoary tansyaster was greatest (4.4%) in the
earliest successional stage and decreased

with advancing succession. Seral stages

were primarily based on topography and sand
movements with the earliest seral stage on lower
slopes with active sand erosion, slightly later
seral stages on upper slopes with active sand
deposition, and late seral stages where sand was
stabilized and shrub cover was greatest (Lesica
and Cooper 1999).

Fire response. In several studies, hoary
tansyaster appears soon after fire. Although

not seeded, it occurred in the first, second, and
third post-fire years following a summer fire and
restoration treatments in sagebrush steppe in
west-central Utah (Ott et al. 2003). Frequency of
hoary tansy aster was 4% in the first and second
and 2% in the third post-fire years on sites that
were chained following seeding. Frequency was
slightly higher, 7% in the first, 8% in the second,
and 6% in the third post-fire years on plots that
were not chained following seeding (Ott et al.

2003). In the central Wasatch Mountains near
Midway, Utah, frequency was 9.8% on 1-year old
burns, but plants were absent from unburned big
sagebrush sites (Poreda and Wullstein 1994).
Hoary tansyaster occurred with 0.5% cover on
4-year-old burned mountain big sagebrush sites
but was not found on adjacent unburned sites in
Wasatch County, Utah (Goodrich 2006).

On the North Rim of Grand Canyon National Park,
Arizona, hoary tansyaster occurred in frequently
burned old-growth ponderosa pine forests and
in forests that had burned recently, but for the
first time in 76 years. Hoary tansyaster was a
significant indicator (P = 0.002) of frequently
burned forests, where its relative abundance
and frequency were high (Laughlin et al. 2004).
In the Sweetwater Mountains of eastern
California, hoary tansyaster was restricted to
early seral sites when singleleaf pinyon (Pinus
monophylla) woodlands ranging from recently
burned and grass-forb dominated to late-seral,
tree-dominated sites were compared. Hoary
tansyaster was not found on shrub- or tree-
dominated sites (Koniak and Everett 1982).

Wildlife and Livestock Use. Use of hoary
tansyaster plants or seeds has been noted for
elk (Cervus canadensis) (McCorquodale 1993),
pronghorn (Antilocapra americana) (Beale and
Smith 1970), Ord's kangaroo rats (Dipodomys
ordii) (Henderson 1990), packrats (Neotoma spp.)
(Fisher et al. 2009), and greater sage-grouse
(Centrocercus urophasianus) (Pyle 1993).

Large mammals. Heavy use by elk and
pronghorn has been reported. In big sagebrush-
bluebunch wheatgrass (Pseudoroegneria
spicata) communities in south-central
Washington, the frequency of hoary tansyaster
in elk diets as determined from fecal analyses
was: 19.7% in October, 26% in November,
11.9% in December, 37.5% in January, 1.2%in
February, and 0.3% in March (McCorquodale
1993). In the Greater Yellowstone area, mostly in
Wyoming, elk feeding on stems and flowers was
noted for July and November (Skinner 1928).

In Bandelier National Monument, New Mexico,
hoary tansyaster made up 0 to 2.9% of elk diets
during periodic sampling from September 1991
to July 1993 (Wolters 1994).

Hoary tansyaster was moderately to highly
preferred by pronghorn on the Desert
Experimental Range in west-central Utah, even
though its production reached a high of just 0.2
Ib/acre (0.5 kg/ha). Plants were consumed more
in wet than dry years based on pronghorn rumen
samples collected between late August and early
September (Beale and Smith 1970).



Small mammals. Seeds are eaten by Ord's
kangaroo rats (Henderson 1990) and vegetative
material or seeds of hoary tansyaster were
recovered from packrat middens (Thompson and
Anderson 2000; Fisher et al. 2009). In the Mojave
Desert, hoary tansyaster was identified as a
microhabitat variable significantly associated with
the relative abundance of desert kangaroo rats
(D. deserti), but actual use of the species was not
determined (Stevens and Tello 2009).

Birds. Hoary tansyaster attracts a variety of native
insects that are important to certain life stages

of greater sage-grouse and other birds (Tilley
2015b). At the Hart Mountain National Antelope
Refuge in southeastern Oregon, frequency of
hoary tansyaster was 2% in the diet of greater
sage-grouse chicks (Pyle 1993).

Livestock. Cattle did not appear to graze hoary
tansyaster in a high-elevation, semi-arid grassland
near Flagstaff, Arizona. Loeser et al. (2007) found
no difference in the cover of hoary tansyaster in
ungrazed, moderately grazed, and highly grazed
pastures maintained for 8 years.

Ethnobotany. Several western tribes report
medicinal and ceremonial uses of hoary
tansyaster (Moerman 2003). The Navajo dried
the plant and used it as a snuff to treat nose and
throat troubles. The Paiute also used it to treat
throat problems, but they applied a poultice of
leaves to swollen jaws or neck glands. Shoshoni
Indians took a decoction of fresh or dried leaves
for headaches and used extracts of the whole
plant as a blood tonic. An infusion of root material
was used as an eyewash by the Shoshoni. Both
the Shoshoni and Zuni used infusions to induce
vomiting and purge their systems. Hopi Indians
gave hoary tansyaster to women in labor and
created a strong stimulant from a plant extract.
The Okanagan-Colville used hoary tansyaster in
ceremonies (Moerman 2003).

REVEGETATION USE

Many characteristics make hoary tansyaster a
useful species for restoration, such as tolerance
of early seral conditions; rapid establishment,
growth, and reproduction; and food production
for pollinators. However, reports on its successful
use in wildland restoration and rehabilitation are
limited.

Although not planted on reclaimed or abandoned
mine sites, hoary tansyaster occurred on
bentonite mine spoils in Montana (Sieg et al. 1983)
and copper mine waste sites in Utah (Borden

and Black 2005). In Carter County, Montana,
cover averaged 0.1% on old bentonite mine
spoils, 0.2% on reclaimed spoils, and less than
0.1% in undisturbed big sagebrush-grassland
communities (Sieg et al. 1983). In Bingham
County, Utah, hoary tansyaster occurred at 50%
frequency and up to 3% cover on sulfide-bearing
waste created from copper pit mining. Waste sites
averaged 30 years old and had neutral pH (6-7.9)
and low salinity levels (0.06-0.5 dS/m). Hoary
tansyaster was absent from waste sites with lower
pH and higher salinity levels (Borden and Black
2005).

DEVELOPING A SEED SUPPLY

For restoration to be successful, the right seed
needs to be planted in the right place at the right
time. This involves a series of steps that require
coordinated planning and cooperation among
partners to first select appropriate species and
seed sources and then properly collect, grow,
certify, clean, store, and distribute seed for
restoration.

Developing a seed supply begins with seed
collection from native stands. Collection sites are
determined by current or projected revegetation
requirements and goals. Production of nursery
stock requires less seed than large-scale seeding
operations, which may require establishment of
agricultural seed production fields. Regardless of
the size and complexity of any revegetation effort,
seed certification is essential for tracking seed
origin from collection through use.

Seed Sourcing. Because empirical seed zones
are not currently available for hoary tansyaster,
generalized provisional seed zones developed
by Bower et al. (2014), may be used to select and
deploy seed sources. These provisional seed
zones identify areas of climatic similarity with
comparable winter minimum temperature and
aridity (@annual heat:moisture index). In Figure

6, Omernik Level lll Ecoregions (Omernik 1987)
overlay the provisional seeds zones to identify
climatically similar but ecologically different
areas. For site-specific disturbance regimes and
restoration objectives, seed collection locations
within a seed zone and ecoregion may be further
limited by elevation, soil type, or other factors.

The Western Wildland Environmental Threat
Assessment Center's (USFS WWETAC 2017)
Threat and Resource Mapping (TRM) Seed
Zone application provides links to interactive
mapping features useful for seed collection and
deployment planning. The Seedlot Selection



Tool (Howe et al. 2017) can also guide restoration
planning, seed collection, and seed deployment,
particularly when addressing climate change
considerations.

Figure 6. Distribution of hoary tansyaster (black circles)
based on geo-referenced herbarium specimens and
observational data from 1849-2016 (CPNWH 2017; SEINet
2017; USGS 2017). Generalized provisional seed zones
(colored regions) (Bower et al. 2014) are overlain by Omernik
Level lll Ecoregions (black outlines) (Omernik 1987; USDI
EPA 2018). Interactive maps, legends, and a mobile app are
available (USFS WWETAC 2017; www.fs.fed.us/wwetac/
threat-map/TRMSeedZoneMapper2.php?). Map prepared by
M. Fisk, USGS.

Releases. Amethyst Germplasm hoary tansyaster,
a selected class natural track germplasm, was
released for use in restoration. The release
exhibited exceptional establishment, growth, and
seed production in a common garden setting
among populations collected from northern Utah
and southern Idaho (Tilley 2015a). Amethyst came
from seed collected at a site near the St. Anthony
Sand Dunes in Freemont County, Idaho. At this
source location, the elevation was 5,000 feet
(1,500 m), soils were loamy fine sands, average
annual precipitation was 12 inches (300 mm), and
dominant vegetation was antelope bitterbrush
(Purshia tridentata), Indian ricegrass (Achnatherum
hymenoides), and rubber rabbitbrush (Ericameria
nauseosa) (Tilley 2014, 2015a).

Wildland Seed Collection. Although phenology
can vary with variety and growing site and weather
conditions (e.g., elevation, aspect, moisture),

it is typical to see mature hoary tansyaster
seeds within 4 to 5 weeks of flowering (DeBolt
and Parkinson 2005; Tilley 2015b). Because
seed readily disarticulates when ripe and is
wind dispersed, proper planning and timing of
wildland seed harvests is critical to collecting
large quantities of seed. Because flowering is
indeterminate, several collections can be made
over the ripening period (Fig. 7) (Tilley 2011,
2015b).

Wildland seed certification. Wildland seed
collected for direct sale or for establishment of
agricultural seed production fields should be
Source Identified through the Association of
Official Seed Certifying Agencies (AOSCA) Pre-
Variety Germplasm program that verifies and
tracks seed origin (Young et al. 2003; UCIA 2015).
For seed that will be sold directly, collectors must
apply for certification prior to making collections.
Applications and site inspections are handled

by the state where collections will be made.

For seed that will be used for agricultural seed
fields, nursery propagation or research, the same
procedure must be followed. Seed collected

by some public and private agencies following
established protocols may enter the certification
process directly, if the protocol includes
collection of all data required for Source Identified
certification (see Agricultural Seed Certification
section). Wildland seed collectors should become
acquainted with state certification agency
procedures, regulations, and deadlines in the
states where they collect. Permits or permission
from public or private land owners is required for
all collections.

Figure 7. Indeterminate flowering of hoary tansyaster in
Oregon. Photo: USDI BLM OR931 SOS.



Collection timing. Based on 10 years of seed
collection records made by the BLM Seeds

of Success (SOS) field crews, wildland seed
was collected at an earliest date of June 17,
2011 from a 3,098-foot (944 m) elevation,
recently burned shrubland site in Mohave
County, Arizona. The latest collection date of
November 7, 2012 was made in a wet meadow
of unknown elevation in Boulder County,
Colorado. The most common collection

dates were in September and October (USDI
BLM SOS 2017). On the western side of the
Cascades, seed can be collected as early as
the end of August and in Ontario, Oregon,
collections can still be made in mid-October.
These populations are thought to represent
different hoary tansyaster varieties. The
collection window lasts about 4 weeks. There
are typically 2 to 6 ripe seed heads/plant near
the beginning of the collection season, and
this number increases a little as the collection
season continues (B. Youtie, Eastern Oregon
Stewardship Services [EOSS], personal
communication, September 2017).

Collection methods. Wildland seed can

be collected by hand stripping or shaking
branches over collection bags (Tilley 2011).
Field crews for the USFS Great Basin Native
Plant Project collected wildland seed by
shaking seed from the stems or seed heads
into paper bags. Because plants are sticky,
gloves are recommended when handling
stems and flower heads (A. Malcomb, USFS,
personal communication, June 2017). Some
prefer to hand-collect the puffs when seed
heads have dry, brown flower petals and nearly
mature seed (Fig. 8). The pappus generally
emerges from flower material within two
days of drying (B. Youtie, EOSS, personal
communication, September 2017).

Several collection guidelines and methods
should be followed to maximize the genetic
diversity of wildland collections: collect seed
from a minimum of 50 randomly selected
plants; collect from widely separated
individuals throughout a population without
favoring the most robust or avoiding small
stature plants; and collect from all microsites
including habitat edges (Basey et al. 2015).
General collecting recommendations and
guidelines are also presented in available
manuals (e.g., USDI BLM SOS 2016;
ENSCONET 2018).

Figure 8. Collected hoary tansyaster seed heads. Photo: D.
Wilson, Chicago Botanic Garden.

Post-collection management. Seeds collected late
in the growing season or when conditions are cool
and moist must be carefully dried before storing or
cleaning.

Seed Cleaning. Seed cleaning procedures depend
on the harvest method and are more labor and
time intensive for seed collections containing an
abundance of plant material.

The following cleaning process was used by the
USFS Bend Seed Extractory for a small ot of hand-
collected seed (Barner 2009):

1. Process seeds using a Westrup Model LA-H
brush machine, a number 30 mantel, and a medium
rotation speed.

2. Air-screen the seed using an office Clipper, a
1/18 round-top screen, a blank bottom screen, and
medium speed and air.

For seed collections containing flower heads and
plant stems, the following seed cleaning guidelines
were developed by the IPMC (Tilley et al. 2014):

1. Process flowers and seeds through a laboratory
brush machine using a number 7 mantle and rotation
speed of 3 with the gate closed. This breaks up the
flower heads, disconnects seeds from their pappi,
and allows seeds to fall into the catch pan.

2. Process brushed seed through a multi-deck, air
screen cleaner using 6 x 30 and 6 x 32 screens and a
low (1-2) air setting. This removes dust, any retained
pappi, and unfilled seed. The air screening process
may need to be repeated 6 to 10 times to adequately
clean the seed.

3. Process screened seed through an indent cleaner
if needed to remove weed seeds.



Cleaning procedures above can yield seed with 60
to 90% purity and viability (Tilley et al. 2014).

For field-grown seed collected using a vacuum
(particularly the “jet harvester”; Tilley and Bair
2011), the IPMC developed the following cleaning
guidelines (Tilley 2011):

1. Process seed through a Westrup brush machine
with a number 7 mantle and a rotation speed of 2
with the gate closed to catch brushed seed. Seed
lots may need to be brushed 2 to 3 times to remove
seeds from the flower heads and to disconnect as
many pappi as possible.

2. Clean brushed seeds with a Westrup LA-LS
multi-deck air cleaner using a 2.3 top screen, blank
middle screen, solid bottom screen, and a very low
air setting (0.5) to remove remaining pappi and inert
material.

Cleaning methods above for vacuum-collected
seed, resulted in low seed purity (40-50%), but seed
was clean enough to move through drill seeding
equipment (Tilley 2011).

After more experimentation, researchers at the
IPMC further reduced the vegetative material
collected from seed fields (see Seed Harvesting
section). This allowed development of simpler
cleaning guidelines for seed lots containing primarily
seeds, pappus fluff, and bracts (Simonson and Tilley
2016):

1. Process seed through a Westrup Laboratory
Brush Machine using a number 7 mantle, keeping
brushes 3 to 4 mm from the surface, setting the
speed to 2, and leaving the gate open about 0.4
inch (1 cm). Brushing the seed twice using these
methods successfully removes the pappus from the
seed.

2. Using the harvest and cleaning methods above,
a single harvest on September 14 yielded 149 Ibs
(68 kg) of unclean and 27 Ibs (12 kg) of clean seed
(Simonson and Tilley 2016).

Seed Storage. Hoary tansyaster seeds are orthodox
and survive drying to low moisture contents (RBG
Kew 2017). Seed was dried sufficiently in open
collection sacks after 1 to 2 months at 50 °F (10

°C) and relative humidity of 20 to 30% (Tilley 2011,
2015a). Conditions for the best long-term seed
storage were not described in the literature.

Seed Testing. There is no AOSA germination
protocol available for hoary tansyaster. Guidelines
for tetrazolium testing are available (Moore 1985).

Germination. Hoary tansyaster seed is mostly
non-dormant and in many cases, does not require
cold stratification to germinate; however, Kramer

and Foxx (2016) found improved germination with
exposure to cold temperatures.

In field establishment studies, pre-chilling, although
not always necessary, was sometimes used to
germinate seed collected from Idaho and Utah
regardless of the timing of seeding (Tilley et al.
2014). For seed collected in the spring and summer
from central New Mexico, germination began within
days of imbibition and was 99 to 100% for untreated
seeds and cool-moist (41°F [5 °C]) or warm-moist
(86 °F [30 °C]) stratified seeds (Pendleton and
Pendleton 2014). However, hoary tansyaster seed
collected from San Juan County, New Mexico,
germinated poorly when not exposed to cool-moist
conditions (Kramer and Foxx 2016). Germination
was 100% for seeds exposed to 12-hour light and
12-hour dark cycles for: 12 weeks at 34 °F (1 °C) and
4 weeks at alternating temperatures of 52 and 34
°F (11/1 °C), 59/41 (15/5 °C), or 68/50 °F (20/10 °C).
Without initial pre-chilling, germination was 80%
when seeds were incubated for 4 weeks at 52/ 35
°F (11/2 °C) and less than 25% when seeds were
incubated for 4 weeks at 59/41 °F (15/5 °C) or for

4 weeks at 68/50 °F (20/10 °C) (Kramer and Foxx
2016).

Seed collected from the southern Idaho Snake
River Plain, germinated within 10 to 14 daysina
growth chamber after a single day of cool, moist
stratification at 40 °F (4.4 °C) (Parkinson 2008).
Seeds collected from Elmore County, Idaho, treated
to cool-moist stratification for 35 days at 39 °F (4
°C) in the dark began germinating within 5 days in

a germinator with 12-hr light/dark cycles at 70 °F
(21 °C). After 8 days of incubation, germination was
76%, and total germination was 77% (DeBolt and
Parkinson 2005). There were no reports of testing
the germination of unchilled seed from either of the
above studies.

Wildland Seed Yield and Quality. Post-cleaning
seed yield and quality of seed lots collected in

the Intermountain region are provided in Table 2
(USFS BSE 2017). The results indicate that hoary
tansyaster seed can be cleaned to high levels of
purity but that purity, seed fill, and viability of fresh
seed are highly variable. Shock et al. (2014a, 2017a)
reported viability of harvested seed from cultivated
research plots ranged from 70 to 84%.

Hoary tansyaster seeds are tiny, averaging more
than 1,100,000 seeds/Ib (2,400,000/kg) (USFS

BSE 2017). Other sources report a similar range

of 521,000 to 2,160,000 seeds/Ib (1,200,000-
4,800,000/kg) (Ogle et al. 2011; Tilley 2011; Shock
etal. 20144, 2017a; RBG Kew 2017; USFS GBNPP
2017). Seed lots with the pappus attached weighed
about 3 Ibs/bushel, and without the pappus weighed
between 20 and 24 Ibs/bushel (Tilley et al. 2014).



Table 2. Seed yield and quality of hoary tansyaster seed

lots collected in the Intermountain region, cleaned by the
Bend Seed Extractory, and tested by the Oregon State Seed
Laboratory or the USFS National Seed Laboratory (USFS BSE

2017).
Characteristic | Mean Range Samples (#)
Bulk weight (Ibs) 1.2 0.04-13.35 50
Clean weight 0.1 0.001-0.9 50
(Ibs)
Clean-out ratio 0.15 0-0.5 50
Purity (%) 90 30-99 50
Fill (%)’ 89 70-99 50
Viability (%)? 88 49-98 42
Seeds/Ib 252,000-
1,182,055 | 2,548,314 50
Pure live 405,784~
seeds/Ib 843,570 1,866,240 42
1100 seed X-ray test

2 Tetrazolium chloride test

Marketing Standards. Acceptable seed purity,
viability, and germination specifications vary
with revegetation plans. Purity needs are highest
for precision seeding equipment like that used

in nurseries, while some rangeland seeding
equipment handles less clean seed quite well.

AGRICULTURAL SEED

PRODUCTION

Hoary tansyaster was grown over several years for
seed production at two experimental sites, IPMC
(Fig. 9) and Oregon State University's Malheur
Experiment Station (OSU MES). The IPMC farm is
on the Snake River Plains at 4,300 feet (1,310 m) in
Major Land Resource Area B11. Soils are Declo silt
loams with a pH of 7.4 to 8.4. Annual precipitation
averages 9.4 inches (240 mm). Growing season
length averages 110 days with the last spring
frost in early June, and the first fall frost in mid-
September. Temperatures range from highs of 98
°F (37 °C) to lows of -15 °F (-26 °C) (Tilley 2015b).
At OSU MES, soils are Nyssa silt loams (Shock

et al. 2017b), and annual precipitation averages

10 inches (260 mm). Growing season averages
161 days with the last spring frost occurring
between late March and May and the last fall frost
in mid-September or late October. High and low
temperatures can reach 102 °F (39 °C) and -9 °F
(-23 °C) (Feibert and Shock 2017).

Hoary tansyaster grows rapidly (Ogle et al. 2011),
produces harvestable seed crops after the first
full growing season (Tilley 2011; Shaw et al. 2012),

and for some ecotypes, two to three additional
years of seed harvests are possible (Tilley 2011).
Timing of planting impacts seed production.

When planted in spring or early summer, hoary
tansyaster does not produce a harvestable crop
until the following growing season, and plants die
after second-season flowering and seed set (Tilley
et al. 2014). Fields planted in late summer or fall
will produce seed crops in the next two growing
seasons (Tilley et al. 2014, 2015b). “Cropping time"
was 4 months for production of seed (Tilley 2011).

Agricultural Seed Certification. It is essential to
maintain and track the genetic identity and purity
of native seed produced in seed fields. Tracking
is done through seed certification processes

and procedures. State seed certification offices
administer the Pre-Variety Germplasm (PVG)
Program for native field certification for native
plants, which tracks geographic origin, genetic
purity, and isolation from field production through
seed cleaning, testing, and labeling for commercial
sales (Young et al. 2003; UCIA 2015). Growers
should use certified seed (see Wildland Seed
Certification section) and apply for certification
of their production fields prior to planting. The
systematic and sequential tracking through

the certification process requires pre-planning,
understanding state regulations and deadlines,
and is most smoothly navigated by working
closely with state regulators.

Figure 9. Hoary tansyaster seed production at the USDA
NRCS Aberdeen Plant Materials Center in southern Idaho.
Photo: L. St. John, USDA NRCS.



Site Preparation. Two field systems were used
successfully for hoary tansyaster seed production
by the IPMC: planting in weed-barrier fabric and
open drill-seeded fields. For both methods, fields
were plowed, disked, and packed with a roller
cultipacker before seeding (Tilley 2015b).

Seed Pretreatments. At OSU MES, pre-
treating hoary tansyaster seeds with a liquid
mix of fungicides did not improve stand or seed
production (Shock et al. 2017a).

Weed Management. Hoary tansyaster establishes
well even with moderate weed pressure. Seeding
in late summer (August) when annual weed
competition is low was optimal for seed production
at the IPMC (Tilley 2015b). The use of weed barrier
fabric can also limit competition from weeds in
seed production fields (Tilley et al. 2014). Where
weed barrier fabric is used, the establishment

of low-growing perennial grasses at the fabric
edges allows for the use of mowing for weed
management. Mowing to control weeds means
less cultivation and herbicide use, thus minimizing
disturbances to ground-nesting pollinators (Tilley
2015b).

In trials conducted at OSU MES, hoary tansyaster
showed some sensitivity to both pre- and
post-emergence herbicides. However, stands
were slightly better than untreated stands for

4 of 11 pre-emergent herbicides. Conversely,
stand development was reduced in 6 of 7 post-
emergence herbicides tested. Application of a
thiocarbamate pre-emergent herbicide resulted in
the best stand development (Shock et al. 2014b).

Several weed species (e.g. sowthistle [Sonchus
spp.] and prickly lettuce [Lactuca serriola]) produce
seeds that are comparable in size, weight, and
shape to those of hoary tansyaster and are difficult
to remove in the seed cleaning process. These
weeds should be controlled in the field through
hand pulling or targeted chemical control (Tilley et
al. 2014).

Seeding. Successful seed production crops of
hoary tansyaster have been grown using 30- or
36-inch (76-91 cm) row spacings in open fields
(Tilley et al. 2014, 2017b) or 9- to 18-inch (23-46
cm) plant spacings in single or double rows down
the center of weed barrier fabric (Tilley et al. 2014;
Tilley 2015b). Seeding rates of 0.35 to 1 Ib PLS/acre
(0.4-1.1 kg/ha) are recommended (Tilley et al. 2014;
Simonson and Tilley 2016). The IPMC recommends
using a drop tube manual seeder and a target of 5
to 20 seeds/hole for seeding in weed barrier fabric.
The drop seeder used by the IPMC had a 3-inch (7.6
cm) diameter tube with a spur at the bottom (Tilley
2015b).

Drill-seeding open fields using 36-inch (91 cm)

row spacings, a seeding rate of 0.35 Ib/acre (0.4
kg/ha), and a seeding depth of up to 0.25 inch (0.6
cm), can provide for a target of 35 PLS/linear foot

of row (Tilley 2015b). The rate for drill seeding and

a target delivery of 45 to 50 PLS/ft? (480-540/m?) is
2 Ibs PLS/acre (2.3 kg/ha). A diluent like rice hulls is
recommended to improve the flow of seeds through
drill equipment (Tilley et al. 2014).

Covering seeds after planting can improve stand
productivity. At OSU MSE, the use of row cover
improved hoary tansyaster stand growth and

seed production more than other seed coverings,
which included sawdust and sand. The row cover
protected against soil drying and bird predation. The
use of hydromulch when seeding hoary tansyaster
was no better for stand growth and productivity
than direct seeding without providing any protection
(Shock et al. 2017a).

Pest Considerations. Hoary tansyaster is a host
and/or food source for a variety of insects. It is

the only confirmed host for a fruit fly (Neaspilota
appendiculata), which feeds on its flower heads.

In a study conducted in southern California, larvae
damaged an average of 94% (range: 44-100%) of
soft achenes after eggs of this insect were inserted
into hoary tansyaster flower heads (Goeden 2000).
Hoary tansyaster is also host to European aphids
(Uroleucon erigeronense) (Jensen et al. 2010),
scales (Acanthococcus cryptus) (Miller and Miller
1982), and sagebrush checkerspot butterflies
(Chlosyne acastus) (Scott 1986 cited in Wahlberg
2001). The sagebrush checkerspot butterfly

feeds on young leaf tissue (Cates 1980) and of 78
observations of the butterfly in the West, all were on
hoary tansyaster (Cates 1981). In seed production
plots at the IPMC, moth caterpillars (Cucillia spp.) fed
on hoary tansyaster flowers but had little impact on
plot-level seed production (Tilley et al. 2014).

In central New Mexico, hoary tansyaster populations
were damaged by heavy predation from purple-
striped grasshoppers (Hesperotettix viridis) (Parker
and Root 1981). Researchers observed hoary
tansyaster along roadsides but not within the interior
broom snakeweed (Gutierrezia sarothrae)-grassland
community. When researchers transplanted hoary
tansyaster into the interior habitats, only protected
plants survived. One-third of unprotected plants
were colonized by purple-striped grasshoppers
within 12 hours, and all plants were colonized

within 3 days. On average, unprotected plants

were completely defoliated within 7.5 days. Of the
protected hoary tansyaster plants, 77% produced
flowers. Purple-striped grasshoppers were found on
hoary tansyaster roadside populations, but factors
limiting herbivore damage there were unknown
(Parker and Root 1981).



In field plots at OSU MES, hoary tansyaster was a
host for powdery mildew (Leveillula picridis) (Braun
and Mohan 2013). In wild populations in Utah, rust
(Puccina asteris) was found on hoary tansyaster
leaves (Garrett 1910).

Establishment and Growth. Hoary tansyaster
emerges in early spring (late April or early May)
(Tilley 2011), grows and matures quickly, and
produces seed in the late summer or fall. However,
seed production depends on the timing of
planting. If planted in the spring or early summer,
little if any seed is produced, and plants die after
producing a single seed crop the second year.

If planted in late summer or fall, plants produce
seed the following summer or fall and at least one
more seed crop is produced (Tilley et al. 2014;
Tilley 2015b). Hoary tansyaster goes dormant
after flowering in late summer or fall and tolerates
mowing at that time (Tilley 2011).

When nine hoary tansyaster populations from
Idaho and Utah were grown together at the

IPMC, establishment ranged from 41 to 87%.
Seeding occurred in November to allow for natural
stratification (Tilley et al. 2014, 2015a). Hoary
tansyaster establishment was good even with
moderate weed competition (Tilley 2015b).

In a greenhouse study, the total relative growth
rate of hoary tansyaster growing alone for a period
of 12 weeks averaged 0.4 mg/mg/week, relative
growth rate of shoots averaged 0.4 mg/mg/week
and roots averaged 0.5 mg/mg/week (Parkinson
2008). The total biomass of hoary tansyaster
averaged 0.4 g at 6 weeks, 1.1 g at 9 weeks, and
3.4 g at 12 weeks, and root-mass ratios were 0.2 at
6 weeks, and 0.2 at 9 weeks, and 0.3 at 12 weeks
(Parkinson et al. 2013).

Irrigation. Supplemental irrigation for seed
production fields may not be necessary. In
irrigation trials at OSU MES that spanned 3
years (2013-2015), average seed yield of hoary
tansyaster was greater but not significantly so

in plots receiving 4 or 8 inches (100-200 mm)

of supplemental irrigation (Shock et al. 2017b).
For seed crops at the IPMC where annual rainfall
ranges from 8 to 12 inches (200-305 mm), plants
growing in weed barrier fabric were not provided
supplemental irrigation (Tilley et al. 2014), but
drill-seeded fields received 4 inches (100 mm)
of supplemental irrigation in late April and mid-
May (Tilley 2015b). Seed yields from the two
treatments were not compared.

Seed Harvesting. Seed can be harvested by
hand, vacuuming, combining, or by swathing and
windrowing plants (Fig. 10). The method used will
depend on resources, desire for multiple harvests,
and/or minimizing plant damage (Tilley et al. 2014).

Seed matures 4 to 5 weeks after flowering and is
typically harvested in late summer or fall (DeBolt
and Parkinson 2005; Tilley et al. 2014; Shock et
al. 2017b) depending on variety and location.

In seed fields at IPMC, plants began flowering

in late summer and continued flowering for
several weeks into the fall. Only hand harvesting
and vacuum harvesters allowed for multiple
non-destructive harvests (Tilley et al. 2014). In
seed production fields at OSU MES, the earliest
flowering date was August 13 and latest flowering
date was October 10 in 4 years of observations
(Shock et al. 2017b).

Figure 10. Hoary tansyaster harvested using a standard Flail-
Vac and containing significant amounts of vegetative material.
Photo: D. Tilley, USDA NRCS.

Because hoary tansyaster flowers indeterminately,
seed can be harvested multiple times using non-
destructive hand or vacuum harvesting methods
(Tilley et al. 2014). When growing on weed barrier
fabric, the IPMC harvested hoary tansyaster using
a "Jet Harvester” (see Tilley and Bair 2011) with

a fan speed of 1,900 rpm. This harvest method
allowed for multiple harvests of only ripe seed and
provided seed lots with limited trash and other
inert material. Harvesting seed from both sides

of a 500-foot (150 m) row took about 90 minutes.
Typically, 3 to 5 harvests were made over the
season. Collected seed was air dried with the help
of fans and manual turning the seed twice a day
(Tilley 2015b).

Researchers at the IPMC developed a unique
non-destructive seed collection method for
larger seed fields than those discussed above
through modification of a flail-vacuum harvester
(Simonson and Tilley 2016). The equipment
modification added a system of loose chains

to the flail-vacuum hood, which agitated plants
and dislodged ripe seed from the flower heads.
This produced limited plant damage, allowed for



repeat harvests, and collected a minimal amount
of vegetative material in the harvest. For a single
harvest on September 14, this collection method
yielded 149 Ibs (68 kg) of bulk seed or 27 Ibs

(12 kg) of clean seed. Harvested material was
primarily seed, pappus fluff, and bracts from the
flower heads (Simonson and Tilley 2016). Seed
cleaning of these harvests was much quicker
and simpler than seed collected by destructive
harvest methods (see Seed Cleaning section).
This method could also be used for other species
with indeterminate, lightweight seed produced
throughout the plant rather than at the periphery
of the canopy.

At OSU MES, hoary tansyaster seed was
harvested from small research plots by cutting
and windrowing plants. After plants dried for two
days, they were manually beat against plastic tubs
to separate the seed heads from the flower stalks.
Seed yields for this single destructive harvest
ranged from 200 to 400 Ibs of seed/acre (225-450
kg/ha) (Shock et al. 2017b).

NURSERY PRACTICES

A single report described procedures for small-
scale production of hoary tansyaster nursery
stock (DeBolt and Barrash 2013). Plants were
grown from seed collected southeast of Boise,
Idaho. Three to five seeds with pappi were planted
into 2.9 x 5.5-inch (7.3 x 14 cm) containers filled
with a 2:1:5 mix of lava fines, perlite, and nursery
soil mix. Seeds were planted on February 27,
covered with a 0.13-inch (0.33 cm) layer of chicken
grit, kept outdoors in full sun, and hand watered
as necessary. No fertilizers were applied. First
emergence occurred on March 16. By April 3,
about 80% of the containers had at least one
seedling. Container stock was outplanted in early
October. Survival of outplanted stock was not
reported (DeBolt and Barrash 2013).

Hoary tansyaster grows quickly (DeBolt and
Parkinson 2005; Ogle et al. 2011). Seeds
germinate within about 5 days of exposure to
incubation conditions and produce secondary
leaves within about 1 week of germination. If
seeds are pregerminated prior to planting, use

of soil in germination dishes is recommended
because roots quickly penetrate germination
blotters (DeBolt and Parkinson 2005). In the
production of hoary tansyaster container stock,
the time to establishment was about 2 months and
the time to produce roots that filled the container
was about 6 months (DeBolt and Barrash 2013).

Although hoary tansyaster is host to several

potential pests (see Pest Considerations section),
the degree to which these might be problematic in
nursery or crop systems is unknown.

WILDLAND SEEDING AND

PLANTING

Based on seed production trials conducted by the
IPMC, broadcast- or drill-seeding in the late fall
into a firm, weed-free seed bed at sites receiving
7 to 15 inches (180-380 mm) of precipitation is
recommended (Ogle et al. 2011; Tilley et al. 2014,
2015b). Seeding depth should be 0 to 0.25 inch
(0.6 cm) (Tilley 2015b), and the recommended
seedingrate is 1 to 2 Ibs of PLS/acre (1.1-2.3 kg
PLS/ha) for pure stands (Ogle et al. 2011; Tilley et
al. 2014) or a target delivery of 20 to 30 PLS/foot?
(215-323 PLS/m?). Broadcast seeding rates are
generally double that of drill seeding rates, and
broadcast seeding should be followed by some
method that ensures good seed-soil contact. For
drill seeding, a dilutent like rice hulls improves
seed flow through the equipment (Tilley et al.
2014).

Often hoary tansyaster is just one component of
a wildland seed mix and normally makes up less
than 10% of the mixture (Ogle et al. 2012). Hoary
tansyaster makes a good candidate for inclusion
in pollinator and wildlife rangeland seed mixes.

Stand Management. A weed-free seedbed is
recommended for wildland seeding. Greenhouse
experiments suggest that hoary tansyaster growth
is reduced when grown with cheatgrass (Bromus
tectorum) but not when grown with native grasses
(Parkinson et al. 2013) or with competition from
saltlover (Halogeton glomeratus) (Prasser and Hild
2016).

In a greenhouse study, 12-week old hoary
tansyaster plants weighed 3.4 g when grown
alone, 5.3 g with Sanberg bluegrass (Poa secunda),
and 5.5 g with bottlebrush squirreltail (Elymus
elymoides), and 0.8 g with cheatgrass, the later
was significantly less (P < 0.001) than when grown
alone (Parkinson et al. 2013). In big sagebrush
communities in north-central Oregon, hoary
tansyaster abundance increased significantly 3
and 4 years following treatment with imazapic to
control cheatgrass and increases occurred on 2
of 3 sites (Elseroad and Rudd 2011). In another
greenhouse competition study, hoary tansyaster
seedling growth (leaf number, plant height,
root:shoot ratio, canopy area, and plant specific
area) was not significantly different when grown as
a monoculture or with saltlover. However, survival



of saltlover was 40% in monoculture but slightly
lower, 30%, when grown with hoary tansyaster
(Prasser and Hild 2016).
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