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Artemisia tridentata tridentata — Basin Big Sagebrush
Artemisia tridentata wyominensis — Wyoming Big Sagebrush

Artemisia tridentata vaseayna — Mountain Big Sagebrush
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Major Factors that have Influenced the Acceptance of
Sagebrush and the Development of the Sagebrush
Seed Industry
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Seeding Sagebrush
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A. Overcoming Negative, Anti-sagebrush Attitudes









B. Species ldentification






- fiede Identilicarion Chavactarisrice of Eight Sagcbruah Ta Tans.

sxahriel Nasin Mg (Arteminta Mountain Big (Artamisia Uyoming Rig (Arremisia

. tridantata sep, tridentatas sup. vascyana) tridoentata sap.
tridentata) vyomingensis

ant Shape Uneven top, waually Tlat rop. Multiple Round tep, uut.l. OB
single main stum, naln stems | 1/2 to maln stems. |
2172 koo fe.tLS ) ) I/2 fe. (8 fe) lu!u (3 te.Y = .
tell. tall. '.‘l-

Fl

lvaves 3 lobed, up te )

Vering Stalks Arisc throughout | Atlse from and extend ' '}, Artee throughout
crovn, Nany vemain ! estend above crown. T cTOWN, most m
within croum, %l.‘.. .l’m-
times longer than

J lobed. Migher clevation 3 lobed, cup
type fan shaped, Lover shape,

vide, margine clevation type fan shaped long, =

stratght. Terminal to stralght margins. In forvard

leaves not whorled. both types terminal leaves wnder

Leaves STINE 0 Are whorled and ari ¢ tgm

clustess slong stem uniformally sleng utqc.

Calar of foltlage Crav-greesn

ekl

|
- .
Flowaring Date Mid Sept. to Mid Oce.
(pollenaibed ) . .
Crushed leaf odor Bitter pun

sage amell (

Lavering

Seil

focation
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| IDENTIFICATION CE OF MAJOR S

~ On western range and wildlands sagebrush species occyrjﬂn--illiohs of acres. These are:
used extensively by big game, small game, non-game, wildlife species, and by livestock.
areas also provide important recreational, watershed, and riparian values. Major distu
by and detrimental effects of construction, mining, grazing, range enhancement projects
activities, climatic conditions, insects and disease have and will continue to reduce o

destroy sagebrush areas.
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Because of technique’s sim-
Py g “m prove
useful for identifying sagebrush taxa,
Taxa cannot be distinguished solely by
volor differences of water extract, but
the color differences conveniently
dovetail, so that taxa most likely to he
confused on the basis of morphologl
wal criterio are in difterent  color
groups (Table 1), e, the subspecies
of big sagebirush GL fridentata). Sub-
species trdentata extracts show litle
color, whereas those of  subsp
wasevana are an intense blue. The thud
subspecies, WYOmMIEensin, v e
pized by a light-blue water extract

fi

subsp. rridentata.

taller stature and narrow leaves of

Color extracts are helpful in idents-
fying some palatable species and eco-
types; e.g., two forms of A. nove have
been identificd (Tables | and 2) and
designated as forms (4) and (b)
Artemizia nova (a) tends to be more
palatable and produces a bluer extract
than A nova (b)) Beetle (1960) and
Winward  and  Tisdale (1969) also
noted two forms ol A now.

High preference s shown by mule
deer for all tana producing blue ex
tracts The intensity of the blue can he
taken as a4 palatatality indicator with
two notable exceptions: A fridentaid
subsp wromingensis, which exhibits
Ittle color, w highly palatable and A
bieclovie, which lacks color, w also
palatable

Table 1. Quatitative water wluble extravt ok pnu;;'mf wme Deadentalae tava,
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RICHARD STEVENS, game biologist for the  and Dr. £ Durrant MeArther, resesrch
Utah Division of Wildlile Resources,  geneticlst for the Intermountain Forest and
demonstrates use of 2 “hiack light™ ta iden Range Experiment Statinn, Ogden
tify sagebrush edibie by deer. Mr, Stevens  deveioped the technigus

Utahns Develop Way to Tell
Value of Sagebrush to Deer
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C. Seed Collection, Cleaning and Storage
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RANGELAND SPECIES GERMINATION
THROUGH 25 AND UP TO 40 YEARS OF
WAREHOUSE STORAGE

Richard Stevens
Kent R. Jorgensen

ABSTRACT

Germination results are presented from seed stored in
an cpen warehouse in Sanpete County, UT, for 19 shrub,
16 ford, and three grass species for 25 years, and 12 shrub,
20 for, and 29 gross species for 0 to 40 years. Germing.
tion, longevity, and afterripening are discussed for each

storage. Each species exhibited its own unigque germina-
tion charocteristics thot varied with source and age of

seed. Some specier’ viobiiity increased with increaring

age while others decreased with age

INTRODUCTION

In 1981 Stevens and others published seod germination
data for 32 shrub and ford apecies stored in en open ware-
house through 15 years. These data along with 20 and 25
years germination data for seed of the same spocies and
sources and six additional species are included in this re-
port. In addition, germination results are given for 61
shrub, forh, and grass species with 0 to 40 years of storage.

A limiting factor to rangs rehabilitation can be the
availability of quality seed of desired npecies at affordable
prices, With most wildland spocies good seed crops are
not produced overy season: ssed noeds to be cbtained in
good years and stored until needed. It is not uncommen
to store commercially produced seed. Seed may have to
be stored for a fow months to many years. Utah State
law roquires that marketod grams seed be tosted every 15
months, and forb and shrob seed every 9 monthe. Those
requirements cen differ by State. Rules and procedures
for testing seed have been established for many wildland
species (Stevens and Meyer 1900), Stored seed is gener-
ally not tested on a regular basis or prior to seeding when
-dby&omc-‘qmlt Some species pos-

sess considerable with maximum germins-
bility not resched for & number of yoars following colles-
tion. Some species do not retain vishility well, whils

of dollars wpent, it becomes imperative to know permina-
bility over years and how Jong a spocies can or should

be stared. Germinability of each species will affoct the
sooding rate.

Germination data of some range grasses stered a num-
ber of years have boen roported (Hafenrichtor and others
1965; Little 1937; Tiedemann and Pond 1967). However,
longevity germination studies of wildland shrubs and
forbs have been samewhat limited. Springfield (1968, 1970,
1973, 1974) worked with germination and longevity of
stored winterfat (Ceratoides lanata) and fourwing salt-
bush (Atriplex canescens) seed. Longevity reports on ger-
mination of stored winterfat (Stevens and others 1977)
and antelopo bitterbrush (Purshia tridentata) seed (Glunta
and others 1976) have boen made.

Plummer and others (1968) listed the duration of good
viahility for 44 shrubs, 24 forbs, and five grasses, Plummer
2nd others (1970) also reportad germination results after
relstively short periods of storage on seed of a8 number of
native shrubs and forbs. Two works from the U.S. De-
partment of Agriculture, Forest Service (1848, 1974) in-
cuded information en germination and loagevity studies
for native trees and shrubs. Van Haverbeke (1989) re-
ported an viability of 20-year-old ponderosa pine (Pinus
pondercsa) seed. Kay and others (1884) reported on ger-
mination of seed of 22 Mojave desert shrub species fllow-
ing @ years of storage. Kay and others (1988) ran germi-
nation tosts on sead of 115 desert grasses, forbe, and
shrubs that had been stored for up to 14 years,

Seed of rangeland species in the Intermountain West
are commenly stored in open, unheated, and uncocled
warchouses knd granaries, scnetimes for extended pori-
ods. Little information in available as to the length of lifh
of many warehouso-stored rangeland seeds.

METHODS

Study 1: Germination Through 26 Years of the
Same Seed Sources—During the fall of 1963, current
seed of 18 shrub, 16 ford, and three grass species (table 1)
were hand-collocted from native stands or purchased from
commercial sources. Seed was commerdially or hand.
claaned to 85 percent purity or higher, placed in cotton
bags, and deposited in motal file cabinets in an open ware.
house in Ephraim, Sanpete County, UT, for the durstion
of the study, Over 25 years (1963-88), temperature in the
warehouse ranged from s Jow of -29.9 to & high of 38.3 °C,
Mean daily temperatures during winter, spring, summer,
and fall periods were -3.3, 6.7, 20, and 7.2 °C, respoctively.

Germination teets on the stared seed were conducted
in February of 1965, 1966, 1067, 1068, 1970, 1973, 1875,
1883, and 1988, These dates marked the beginning of the
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Seed Quality Testing for Range

and Wildland Species

Richard Stevens and Susan E. Meyer

The seed bag label provides assurance as 1o the identity
and quality of the seed. Each lot of seed offered for saleis
required by law 10 be properly and truthfully labeled
Label information comes from two sources. The seed
producer or dealer provides the common and sciontific
name, variety, and class (such as foundation, breeder,
certified, registerod) designations where appropriate, lot
numbar, seed origin, date of harvest, and name and
address of the seller. The laboratory performing the seed
quality test provides the seod quality information

People who buy seed for range, wildland, and disturbed
land restoration often use nontraditional species that
present problems In seed quality evaluation. The seed
may be sold at low purity or may not be readily germina-
bie under commonly used test conditions. Seed of non-
traditional species is often expensive, making an accurate
evaluation of quality even more important.

Government, commaercial and private seed-testing labor-
atones in the United States and Canada are required to
use standard procedures as outlined in Rules for Testing
Seeds, published by the Association of Official Seed Ana-
lysts {AOSA 1988). State seed laboratories perform stand-
ard seed tests on request and can answer questions
(Table 1)

Quality evaluation for agricultural crop seed is usually a
straightforward process Rules for testing crop species
have beon standardized and in place for many years. This
5 not the case for many species usad in range and wild-
land rehabilitation. Accurate and repeatable seed quality
evaluation procedures have only recently become availa-
ble for many of these species

When a laboratory receives a seed sample of a species
notinthe AOSA Rules, the analyst uses procedures deve-
joped from experience and best judgement. Under these
circumstances, results can vary substantially from one
laboratory to another, resulting in confusion as to the
actual meaning of the label information. This problem is
worsenod by the fact that standard purity and germina-
tion procedures often do not work well on wild-collected
native seed, and labeling conventions do not permit ade-
guats explanation The seed buyer must be educated to
understand the implications of label Information,

A survey of Intermountain range and wildiand species
in Rules for Testing Seeds showed that some of the
grasses and most of the forbs and shrubs commonly used

Aichard Stevens s wiidide biciogist. Utah Dision of Wadiife
loosied Al the Intarmountsin Ressarch 5iation. Forest Service, U S
mentof Agriculiure. Ephram. Uteh 84627 Sumn £ o i
intermounts Stetion’s Shrut Sciences Laboratory, Prove. Utah

Oopart:
with the

in rehabilitation were without official procecures for see
quality evaluation. In 1885, the Utah Department of Agri
culture, the Utah Division of Wildiife Resources, and th
Forest Service. Intermountain Research Station, US
Dopartment of Agriculture Initiated a project to develos
seed quality evaluation procedures for significant spe
cies. The project researchors have cooperated with the

AOSA in securing adoption of the proceduras as officia

Rules. Officlal testing procedures for 21 species have
been developed 1o date (Table 2). The project has aisc
generated Insight into some communication probiems ir
the wildland seed marketplace that are better addrassec
through education than through regulation.

Seod-testing Is generally a two-stop process. The firs
step, the purity test, determines what fraction of the sam-
ple, by weight, consists of pure seed (species being sold]
other crop seed, weed seed, and inert material, The
second step, the viabllity test, determines what percen-
tage. by number, of the pure seed is viable

Purity Testing

The AOSA Rules define the weight of approximately
2,500 seed units as the minimum sample for punty analy
sis. Amajor problem in purity testing is obtaining arepre
sontative subsample for analysis. Mechanical seed sam
ple dividers are used to assure that the bulk sampie «
adequataly mixed for subsampling. This works well only
for free-flowing seed, In general, the lower the sampls
purity, the more giffiouit It is 1o obtain a representativi
subsample,

Seeds and seed units are not always synonymous Fo
example, If intact one-seeded fruits (whether or not that
contain a seed) are defined as the seed unit, all unfiled
fruits must be included as pure seed. This results in a1
increase in purity values but an accompanying decreas.
in viability percentage. It only viaibly filled fruits ar
Included as pure seed, purity values decrease but viabilit
percentages increase, Those changos in purity and viabil
Ity are not necessarily proportional. Unfilied fruits ar
lighter than filled fruits, so then tend 10 “count™ more |
the viability test (based on numbers) than in the purit
analysis (based on weight).

From the point of view of the seed analyst, high purnty |
always desirable because it Improves the accuracy an
ease of testing. Mos! agricultural crop seed is s0id at hig
purity. This is not the case for many wildland seed crop
(Table 2). The cost of cleaning seed of many wildlan
species to high purity is not justified, because the seec



Seed Testing
Requirements and

Regulatory Laws
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AOSA
RULES FOR TESTING SEEDS

Volume 1. Principles and Procedures

Published by the
Association of Official Seed Analysts

Effective October 1, 2010



749 Road 9
Powell, WY 82435
Laboratory Reportof Analysis
Mwnu‘!lh. Date Recoived  Date Completed | Lab Number
120911 121311 11-1579
Bureau of Land Management
3900 Eamt Idaho Strect Sender s Information®
Elko NV R980| Product NS
Xind Sagebrush, Wyoming big
Genus/Bpeciss Merm wyomingensis
Lot Number
Clase m_m.t_!m
o = “Th nformaion $0wand have (5 WM of tha wavvder ot of e lbormery.
“\‘U‘. RN ORI = Purity Anatysis I Viability Anatyshs
N . Gem Germinstion  Dormant Hard  Total
Ta 0302 grams. Parity ‘ Date - L) L] Vieble  pLSS
Sagebrush, Artemisia 24.820 -n- - e e oe | oBe
Wyoming big tridentata I
Wi ey
Naviows Grsms Requid 7,8 CropSeed  0.00%
| Gonns Sebined 338,44 Inent Matter 7 ‘“’,
Other Crop Seeds Nane Found || Nowiows Weed Seeds;  Nowe Found
States: WESTERN
In 7.5 Orams.
~_{PiProhibited Norlous (RiRestricted Novioas
 Weed Secd Newe Found | Qther Determingtions |
_ Sagcbrush, Wyoming big TZtest £ % |

me Parity, Novious exam, TZ test. No other lests requesied.

mnmm-”-”mmummnnum-munm T i e e
i P e Bl P 8D My 1 AT T SO O I Daet 1 HIT ST N8 TR sy (e '

OBOLANEN OF WANVATED Wi MARE NO OTHER WARVANTIER OF AWy $INO. EMWREBBED OR PLICT. INCLUONG BUT MOT LIMTED TO THEE IMRUED WARRANTICR OF
MEACHANTARLITY O STNERE FON A PARTICULAR PRAOBE

Signature: ‘ . Page | of | st 1324301170841
Registernd Seed Technologist Seal 49




Wyoming Big Sagebrush, VNS

Pure: 24.82 % Germ: 83.00 %

Crop: 0.00% Hard: 0.00 %

Inert: 75.18 % Weed: 0.00 %
Origin: UT

No Noxious Found
Test Date: 12.13.2011

ARTRW-K-SP
Net Weight 40 Lbs.

THE MAPLE LEAF CO.

STED IvISION

450 South 50 East
Ephraim, UT 84627
435.283.4400




E. Identifying Source of Seed Collection and

Collection Permits



SOURCE IDENTIFIED SEED

Species Name: Artemisia tridentata/wyomingensis
Common Name: Wyoming Big Sagebrush
Germplasm ID,Gen.: G0

GO County, State Elev.: Sanpete,UT,4800-6000 ft.

GO Indigenous? No Cert. # WC-4611

GO Natural Track? No Lot # ARTRW-K-SP

The seed in this container, with label properly affixed thereto, was produced in compliance with the Seed Certification
Requirements and Standards established by the Utah Crop Improvement Association for the SOURCE IDENTIFIED
CATEGORY of certified seed. No warranty is expressed or implied as to the fitness for particular purpose or performance
of the seed. This tag must be accompanied by a seed analysis label to comply with state and federal seed laws.

*UTAH CROP IMPROVEMENT ASSOCIATIONe
*Utah State University, 4855 Old Main Hill, Logan, Utah 84322-4855 (435)797-2082 « www.utahcrop.org

MEMBER OF ASSOCIATION OF OFFICIAL SEED CERTIFYING AGENCIES
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THE MAPLE LEAF CO.
SEED DIVISION

450 SOUTH 50 EAST
EPHRAIM, UTAH, 84627
P) 800.671.5323  maplelf @cut.net

Laws & Regulations

Before we purchase your, seed state law requires we abtain the following:

A valid seed permit:

Itisillegal 1o harvest, transport or sell seed in Utah without a permit or proof of own-
ership, Seed collected from private land requires a permit from the landowner stating
you have permission 1o collect the seed. The permit must state the date of ssue and
the name, address and phone number of the landowner, i seed s collected from Fed
eral, State of any other government agancy land, a valid permit from the governing
Fgency must accompany the seed

The amount of seed you transport and/or sell must be less than or equal to the
amaunt of seed issued on the permit. if you violate this law your seed is subject to
search and seizure by laew enforcement,

Sales receipt and transfer of ownership/collection log:

We require thas you sign a transfier of ownership stating you have legal nights to sedl
the seed. Alang with your signature, we require a photo copy of your identification
and a right thumb peint.

Leyes y Reglas
Antes de comprar su semilla, €3 necesario lo Sguente:

Un permiso valido:

Es ilegal junta, transportar o vender semlilla sin peemiso o la prueba de propeidsd. La
semilla reunio de la tena privada requiere un permiso del hacendade o dueno que
Indica usted tiene permiso para Juntar la semilla. El permiso debe indicar |a fecha de
emislon y el nombre, la direccidn y el ndmero de teléfono del hacendado.$t semilla
es reunica de Federal. &f Estado o cualquier otra tierra de agenca de gobiierna, un
permso vilido de la agencia diroctiva debe acompanar la semilla

La cantidad de semilla usted transporta y/o vende debe ser menor o iguai que ala
cantidad de sernilla publicada en el permiso, S usted viola esta ley que su semilla es
susceptible buscar y la 1oma por aplicacian de la ley.

El recibo de y st inde de propiedad/coleccion:
Requerimos que usted firma una transferencia de indicar de propiedadio tene loy
derechos legases para vender la semilla, Junta con su fema, nasotros requerimos una
copia de foto de su dentificackin y un pulgar derecho iImprime.

SEED SOURCE LOG &
COLLECTION INFORMATION

30617

WEIGH LOG / REGISTRO DE PESAR

Species [ Collector 1: Rowa

Weight: Deducts:  Total:
Date: 1T/ 1&y \\ 4O -0 40
Vg ol O \eb
Collector Information: , \S Z -Q le 2z
Name/Nombre: 7 i ncn ) 10 hey 147 -0 147
Address/Direction: _~ - = " 163 -Q I(,3
City/Ciudad: .~ | State/Estado: 49 - 147
ZIP/Codigo Postal: : AL - O b i
L \ ) ——
Phone#: Plate #: | 0o
Seed and Collection Site Information: Species/Collector 1:
Species: < LS S (. PHland 1 Weight: Deducts:  Total:
« ' } /! LA
Description of Collection Site: kel e
Yo7 :
State: ~ County:—  Elevation:
Ownership: ;eymlt Info:
X 7 AN 1
Signed/Firma Date/Fecha
I cortify that this informution is accurate and true. By sigming the line mbove,
the collector teshfies that hefshe has legal rights to sell the seed on this collec- Right-Hand
tion log, Ihumb Print:
Yo testifico que este informabion es correcta y verdad. Firmando la linea arriba, Impression
ol colector atestigun que & Hene derecho legal a vender ln semilla en este registro derecha del

de lie coleccion.

pulgar:




7

2

Species Name:
Common Name:
Germplasm ID,Gen.:
GO County,State Flayy
GO Indigenous? No
GO Natural Track? No

Artemisia tridentata/wyomingensis
Wyoming Big Sagebrush

____. G0

Sevier,UT,5900-6800 ft.

Cert. #: WC-1047
Lot#: 07112

€

"‘:,1-4”"' ifixed therel as produced in

The seed in this container, with label | complian
Requirements and Standards established by the Utah Crop Improvement ASsol
CLASS of certified seed. No warranty I1s expressed or implied as 1o the 1iness
the seed. This tag must be accompanied by a seed analy

e with the Seed Certification
,,1“.()[1 'vtl the ‘ﬁ()l”‘:(’L lf'ENT#F'ED

for particular purpose or performance of
label to comply with state and federal seed laws

*UTAH CROP IMPROVEMENT ASSOCIATION®
+Utah State University, 4855 Old Main Hill, Logan, Utah 84322-4855 (435)797-2082 « www.utahcrop.org

01/0g/ Ak
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CERTIFIED SEED DIRECTORY
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Contributors

Stevenson Intermountain Seed
Plummer Seed
Maple Leaf Company
Utah Division of Wildlife Resources

USDA Forest Service Shrub Science
Laboratory

USDI Bureau of Land Management



