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The Steering Committee of the National Jointed Goatgrass
Research Program recoghnized that effective technology
transfer was critical to the success of the program. Thus, the
National Extension Coordinator Position was developed in the
initial phase of the program.

The first two individuals to hold the position; Dr. Brian
Jenks, University of Nebraska, and Dr. Mack Thompson,
Colorado State University; made a priority of increasing
awareness of the jointed goatgrass problem among farmers
and grain handlers. The third coordinator, Eric Zakarison,
Washington State University (WSU), took information more
directly to growers via popular press articles, direct contact,
and further expansion of the website. Dr. Tony White, Kansas
State University, continued direct grower contact, expanded
use of the media, and even further developed the website.
Following Dr. White’s departure, the current system of two
regional extension coordinators, Dr. Roland Schirman for the
Intermountain and Pacific Northwest Regions along with
Doug Schmale for the Southern and Central Grain Plains
Regions developed. Currently, both Roland’s and Doug’s
positions are administered by WSU Extension although both
work from their respective homes in Washington and
Nebraska.

As the program matured, WSU became the center of
technology transfer for the National Jointed Goatgrass
Research Program. In addition to employing the two
extension coordinators, WSU houses the webpage (Figure 1)
has published and distributed extension bulletins generated
by the program (Figure 2).
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Jointed goatgrass (Aegilops cylindrica L.) is a winter annual Oklahoma, Kansas, Colorado,
grass native to Asia and Europe. The weed was thought to be Nebraska, Wyoming
introduced into the U.S. as a contaminant in winter wheat seed.

e There have been multiple times and sites of introduction of JGG  Roland Schirman

into North America. Some speculate that it was transported into  Extension Coordinator

Kansas around the late 19th century in contaminated Turkey’ ﬂ'::;’n”;“J“éanZle)‘ e
wheat sged brought from Russia by Men‘nonite settlers. Others Dayton, WA

reported it was brought into the Kansas in wheat made by the (509) 382-2778

USDA, private seed firms, or individuals during the early 1900s.

Management

Other Publications

Contacts

roland@wsu.edu

The earliest herbarium record of JGG was collected in Centenville,
Delaware in 1870. Other records show that it was found in
Kansas and Washington in 1917, Oregon in 1926, and in
Oklahoma in 1946.

States Covered by Roland:
Washington, Oregon, |daho,
Utah, Montana

Figure 1. The homepage of the National Jointed Goatgrass
Research Program. (www.jointedgoatgrass.org) is currently under
expansion to include additional winter annual grass weeds.

Development of the website was an initial technology
transfer priority of the program with instructions to develop
on-line information geared towards producer usage.
Following its origins in Nebraska the website moved into the
Kansas State University System, and recently to the computer
network of WSU. Work is underway to expand the website to
iInclude other winter annual grass weeds troublesome In
wheat.
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ACTIVITIES ON JOINTED GOATGRASS

Joseph P. Yenish*, Roland Schirman,

Doug Schmale, and Eric Zakarison,
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Jointed Goatgrass
Introduction

] omted goatgrass plagues US. winter wheat
production by severely reducing yields and
increasing dockage in marketed grain. One may
be excused for stumbling a bit when pronouncing
Argilops oylindrica (Age-uh-lops sa-in-dri-ca), the
scientific name for jointed goatgrass. However
the impact this weed has on winter wheat produc-
ers goes far beyond ssues of enuncation. Jomted
guatgrass costs wheat producers big dollars

Domestic and export customes of US. wheat ape
currently demanding low dockage grain. Grain
hagh in dockage 1s difficult to sell, expensive o
transport, and requires additional cleaning. Fail-
urne by the Unated Stases to export dean wheat only
matkes it easier for forsign competitors o increase
their own market share m the workd whest market.

Dense infestations of jointed goatgrass in pro
duction felds have forced growers to abandon
standard rotations and switch to spring crops
hanving lowes profit potential (and greater produc-
Bon risk) than winter wheat. Jomnted goatgrass
seeds can persist in the soil for many years. The
use of a 3- or 4-year crop rotation with wanter
wheat may be necessary to reduce soil seedbank
populations to mare acceptable levels. Broadleaf
or warm-season grass crops can allow tllage
before spring planting and the use of vanous
selective herbickdes for jointed goatgrass control

Minimizing economic losses from jointed
poatgrass requires an integrated approach by
producers. They must implement management
strateges for growing winter wheat while main
tamning profitable crop rotations. In addsbon,
growers must infegrate altemate crops mnto thear
rormal rotation when jointed goatgrass infesta
tions are severe. The introduction of Clearfield®

wheat provades another management tool to
contral jointed goatgrass

Fallowang a decade of research, scientisss imvalved
m the Nabanal Jointed Goatgrass Research Program
have prepamd a series of management bulletins
for winter wheat producers. These publications
offer the Iatest information on the biology and
cantrol of jpmted goatgrass from scientists across
the United States. They also will be avalable an
the National Jointed Goatgrass Research Program
website at www.jointedgoatgrass. org

Control

Historically, jointed goatgmss has been difficult
to control in winter wheat Winter wheat and
jointed goatgrass are genetically simalar and

Jomted goatgrass infesting winter wheat.

www.jointedgoatgrass.org

Jointed Goatgrass
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Ecology

]oimcd goalgrass management i wanter wheat
has been defficult because the genetics and growth
patterns of these two species are similar. Knowd
edge of jointed goatgrass growth charactenstics
can help producers select effective management
strutegies, as some attrnibutes of jointed goatgrass
respondd to control practioes. In this bulletin, we
describe the ecology of jointed poatgrass at van
ous stages of its life cycle, and then relate these
charactenistics to the efectiveness of cultural
practices used for managing jointed goatgrass

Plant Identification

Identifying pointed goatgrass in the field challenges
producers because seedlings of jointed goatgrass
resemble winter wheat seediings i appearance.
Two promment traits aid growers in dastnguishing
between seedlings of the two species:

* First, jointed goatgrass seedlings have evenly
spaced hasrs lindng the leaf blade margin (Figure
1} —these hairs usually are not present in winter
wheat If hairs appear an winter wheat leaves
they are longer and randomly spaced.

s Second, the fower structure of mature jointed
goatgrass—referred to as a spikelet or a joint—

ts distinct. The outer spikelet glumes fuse together

and enclose one to three seeds, gving the spike
let an appearance of a cylindrical joimt (Fagure
2); hence, the name jointed goatgrass. After
germination, jointed goatgrass seediings usu
ally remnain attached to the spikelet (Figure 3).
Remaoving soil from around the seedling to
expose the spkelet confinms whether the seed
ling & jointed goatgrass,

Spikddets resemble preces of wheat strawe They
are easy 0 overlook m winser wheat seods (Fg-
ure 4. However, producers can quickly deter-
mune ¥ pinted goatgrass i present by placing a
seed sample In water: jointed goatgrass spikelets
usually float, whereas wheat kernels mrely do

goatgrass Jext

Fgure 2. Jointed qoatgrass spikelets beside seeds
of winter wheat.

www jointedgoatgrass.org
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Jointed Goatgrass

Genetics

lolr:cd goatgrass (Aegriopscylindric) ts a weed
at causes seriois problems in winter wheat fields
in the western United States. Jointed goatgrass and
wheat have a close genetic relationship and share
many traits. To date, no herbicide fas been devel
oped that can selectively remove Jolnted goatgrass
from conventional wheat. However, current berbil
citfe -resistant wheat techaciogy will provide pro
ducers with a toal to control jointed gostgrass in
the crop. Concerrs rematn, though, that the resis
tance gene coidd move from wheat Into jainted
poatgrass populations. Understanding the penetic
relationship between wheat and jolnted goatgrass
will hedp with the developenent of management
strategies that minimize the potertial for gens Bow
between the two species

Origin of Wheat and Jointed Goatgrass

The clase relationship between wheat and jointed
guatgrass can be traved back to 3 comman ances
tor of the two species. Most plare species have
two sets of chromasomes and are called diploids.
However, jolnted poatgrass has four sets of chrome
soenes and wheat has sty sets. Two sets in jolnted
poatgrass are from one ancestor (designated CC)
and two sets are fmm another ancestor (designated
DD). Jointed goatgrass is then designated CCDD to
Indicate two s of C and D chromosames. Each
set contains seven chromosoenes for a total of 28
chrommasomes (Figure 1), Wheat has three ances
tors and therdore contains six sets of seven chro
mosames. Using capital keters to describe wheat
chromasomes gives a disignation of AABEDD foc
a total of 42 chromosomes. Both jointed goatgrass
arx] wheat have two sets of D chraomosomes, ind)
cating they shans a commnon ancestor. This com
mon ancestor belps explain why jolnted poatgrass
Is difficult to control in wheat and why there s 2
potential for gene flow between the two species

Probliems with Genetic Similarity

The shared ancestor and simifar genetic back
ground of winter wheat and jinted goatgrass
results in the two species having similar growth
habits. Hoth species germninate in the fall over
winter, and then flower and peodoce seed in the
late spring and sumener of the subseguernt year.
This simdlarity of growth habits is one reason why
Jointed goatgrass cartrol is difficult in conven
tional winter wheat

The similar penetic background also means that
Jolrted goatgrass and wheat have simikr physi
ological and biochemical pathways. These similars
ties make developing a selective herbicide for
jolrted goatgrass cortrol difficult withoit Injucing
the conventional {not herbicide msistant) wheat.
The recent development of hesbicide- resistant
wineat allows the seective control of jointed
postgrass in wheat because the wheat has been
modified to no longer be sensitive to the herbicide.

Figure 1. Motk crvomesome sprod of jolrted goatgres
shawinig two sats of seven C genoma chromesomes (yeliowd
and two sets of seven ) gonoene chrcmosomes fred),
resuiting In 23 total Chyomosomes in joltod goatgrass
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Jointed Goatgrass
Control Tactics
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J'.\l any winter wheat producers in the wesiem
United States rank jointed goatgrass as the most
troublesame weed they must manage. Jointed
poatgrass competes with a wheat crop, resulting
in reduced yiedd and increased grain dockage
Cenetic and hfe cyde ssmilanitics between jomsed
puatgrass and winter wheat makes jomnted goat-
grass control difficul

Managing jointed goatgrass in winter wheat
requires a systems approach that integrates
multiple control tactics into a comprehensive
management plan covenng multiple years. This
bufletin describes control tactics that can be
used as part of integrated management systems
to control jonted goatgrass. Ssmilar controd
achics are grouped into categories, such as seed
bank management or prevention (Fgure 1)

Jointed goatgrass infestatons are seldom
recogruzed before the problem & out of control
However, early awareness of the problem is
essential for its control. Accurate sdentification
of jointedd goatgrass spikelets and plants in
vanous growth stages is critical to easly detection.
Jointed goatgrass identification & a challenge
because the weed is similar in appramnce to
winter wheat. However, there are differences
Jointed goatgrass seedlings bave evenly spaced
hairs lining the leaf blade margin and wnter
wheat does not. The jointed goatgrass seed,
often referted to as a spikelet or jomt, is
distinctly different from wheat and can aid

in identification. EB 1932, “Jointed Goatgrass
Ecology,” plant identification guides [books,
pamphlets and web-based publications),

and Jocal extension specialists are excellent
resources to help identify jointed goatgrass

Prevention

A critical aspect of jomnted goatgrass management
is to prevent seed entry into felds and isolate
minor infestations withan the field. Jomnted
goatgrass seeds are wsually enclosed within

a spikelet, which sesembles a short piece of
wheat straw and s easily overlooked in bulk
grain {Figure 2}. Planting wheat contaminated
with pinted goatgrass spikelets rapidly expands
the area infested with jointed goatgrass. More-
over, contaminated wheat seed will be planted
over entire fisdds or farms, making isolation
difficudt. Planting jointed goatgrass-free seed
can prevent the mitial infestation and reduce
or help stop the spread of an existmg problem

Prevention
Crop :
Rotation Herbicides
Crop Sead Bank
Manogement Management

Figura 1. Vanous control strategies can be used

to reduce jointed goatgrass densities. Integrating
muitiple strategies into 2 management plan reduces
jomntad goatgrass populations more than use of
sngle strategies alone.

www_jointedgoatgrass.org m.)oinledgoatghs&mg
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Jointed Goatgrass
Best Management Practices (BMP)
Intermountain Region

er_-.-d goagras Ulegtiops gitndrica) Is an annual in-
vagve prans weed that infests winter wheat fields in the
westem Uniied Scaves, cesedting in redoced wheat yield
and qualiy. Native 30 southern Ferope and Rassia, joint-
od goatprass 3 beliewed to have been intmduced into the
United States In contaminated wheat in the Late 1500s
Mast recent estimases place the number of infesied acs
in the U5, at five million, acmss several western 2nd Mid-
westem stages, Research has shown that jointed goatgras
infestations an reduce wheat yidds op to 3%, 1In X003,
yiedd lowes doe 10 jointed goatgrass infesations for the
Intermountain region, Inclkeding Utah, soathem Idaho,
and pansof Nevada, were approximacely 139 000 beshels
of winter wheat. Spikedets of jointed goatgrass cannot

be completely removed foom contaminated wheat prain
with conventoml skeve-type, or speciad Jength-grading
seed cleaners. This reudts in increased dockage and a
lowes market price when marketing the wheat grain.

Jointed gratgrass identification and maragement are
cmplex tsues. Simifacity to wheat in appearance and
life cycle make jointed gratgrass difficult 10 accentedy
identafy an the Seld. Additionally, genetic umiarities w
wheat make it déficult 10 sedectively control with hed.
cides. Under conditions of adeguate peecipination, wheat
Is moes competitive foe rsources than pinted poatgrzs
However, this celationship reveres omce motsture be.
comes limiting, This is of panscular concern in the In-
termoun@in reglon because of seversdy limited motsure
available for dryland cropping systens. In anas whene
anmal precipiation 1s less than appmamately 15 indhes
per year, producess penenlly use 3 winter wheas-Gllow
mation to ensuee sufficent modstue for maximum crop
yiedds,

Management Practices

Management peactices Gl Imin teo categories: prewen-
won and control. The best sanagement sechnique foe
coonrcd of jointed goatgrass & to avold an nfesation o
the fint place. This is the most effective and cost-ofhoent
sirategy available. However, once jointed goatgnss &
peesent, measuns need o be t2ken 10 prevenst speead o
ucénfested anas

Prevention

The meez fundamentally important dement in prevent-
ing jointed goatgrass infestations Is eduation. Learming
how 10 dentofy jotnaed poatgrass, as well 25 endentand.

crucial to any maragement program. Seed dspersal s the
coly mesns of jointed protgrass disemimation. Thendfoee,
2 good management peactice s to plant high quality seed
that & free of both weeds and diseases. A sarvey per-
foemed im Uzh found jointed protgrass spikeles in 6% of
450 drill-boxes ampled. Crrtifed seed & best, but If you
mast plant binun ssed, tharoughly inspect the seed ot
to envase it & free fom jointed goatgrass spikelets. Fardy
detection by essential foc minimizing the spread of jolmed
poatgrass. Fiedds must be scooted in ceder to locate small
or solxied popelations of joinsed goograss befone they
become a bagper peoblem

Increased cre during fidd operations can also medace
the spread of jointed pratgras. Mantng, tllage, and
harvesting squipment should be cleaned before moving
feom field to Gedd. Tracks tansponing grain should be

*  Provert iIntial Séastations
*  Plant jointad gomagrass-free cartfited sood
« Optimize siage thring and tediogus

jointed Goatgrass Management Tookbox

»  Consder itegrating Cearfidd® tachnology irs
*  Intagrso witiple maragemere prachices to battie jotnted goatgras:

D YOUr prograem

www jointadgoatgrass.om

Figure 2. Extension bulletins are

Integrated Management
of Jointed Goatgrass in the
Pacific Northwest

lished by
University and are available as downloadable PDF files.

EB2042

Best Management Practices

Central Great Plains
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Wshington State

The current arrangement of two part-time extension
coordinators Iin different locations, both administered through
WSU, has been successful. The potential for collaboration
between programs has increased while still allowing
extension efforts to better address regional needs. Dr.
Schirman and Mr. Schmale both have experience in
technology transfer. More importantly, their experience in
winter wheat production systems in their respective regions
better allows for directed programming and delivery. Both
individuals have expressed a willingness in providing
iInformational updates for the website on a voluntary basis
once the program has formally ended.

WSU-Extension has been the publication agency for all
Extension Bulletins (Figure 2). These efforts will continue
through two additional bulletins. Centralizing publication
production has provided a consistency of format which adds
to program recognition.

WSU’s Department of Crop and Soil Sciences also provides
technical web assistance. The departmental communications
coordinator is responsible for updating website information.
Again this technical resource is under the same WSU
administrative unit as the extension coordinators, but in much
closer physical proximity. This closeness has streamlined the
website update process. This centralization will aid in the
expansion of the website to include additional grass weed
species (Figure 3).
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Welcome to GRASS WEEDS IN WHEAT!!

This site is an expansion of work completed under the National Jointed Goatgrass Research Program
which was funded by series of CSREES-USDA special grants from 1994 - 2009. For information and
directed links on problem grass weeds, select from the grass species of interest to you.
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Figure 3. The National Jointed Goatgrass Research Program is
expanding to include additional winter annual grass weeds.

Winter wheat growers In the western states infested with
jointed goatgrass have benefited from the diversity and
efforts of all individuals who have served in the role of
extension coordinator. As the program concludes, WSU will
continue to house the jointedgoatgrass.org website
expanding it into a central source of information on annual
grass weeds in winter wheat. Such efforts will require
continued collaboration of weed scientists through
organizations such as the WERA-077, Managing Invasive
Weeds in Wheat. The National Jointed Goatgrass Research
Program has provided the base for continued collaborative
efforts on grass weeds In wheat.




