"1990-91 Funded MSU Research Projects -- A Synopsis"

TITLE: Econom c conparison of spring wheat and safflower
produced using conventional weed control and chem cal -
free weed control.

INSTITUTION: Montana State University
DEPARTMENT : Eastern Agricultural Research Center/Si dney MI

RESEARCHERS : CGerald W Bergnan (Leader)
Joyce L. Eckhoff (Leader)

FUNDED AMOUNT: $ 4, 000

OBJECTIVES:
1) To evaluate the econom cs of chem cal-free spring wheat and
saf f | ower production.

2) To conpare yield and quality of spring wheat and saffl ower

grown using conventional herbicides with yield and quality

of spring wheat and safflower grown under chemcal-free
condi ti ons.

3) To initiate research at EARC on sustainable agriculture and
chem cal -free crop production.

TITLE: Devel opnent of a Saturated Barley Linkage Map and
| dentification of Cenes Controlling Quality,
Adapt ati on, Disease and Pest Resistance

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Science

RESEARCHERS : Tom Bl ake (Leader)
Raeann Magyar

FUNDED AMOUNT: $ 25, 000

OBJECTIVES:
1) | dentify and nmap enough dna and genomic clones to saturate



the cultivated barley |linkage map with genetic markers.

2) Identify the |l ocation of genes nodifying inportant agronom c
characters including mai ntenance of high kernel weight under
drought, cold tolerance in winter barley, feed quality,
enzymatic potential and extract in malting barley, snut
resi stance and Russi an Wheat Aphid tol erance.

3) Survey our 2-rowed and 6-rowed gernplasm bases thoroughly
enough to permt the devel opnment of strategies for marker
assisted gene introgression from alien into adapted I|ines.

4) Devel op pol yner ase chain reaction (PCR) sequence
anplification to a level at which it wll permt the
devel opnment of rapid, fool proof, inexpensive techniques to
unanbi guousl y characterize the varietal identity of

barl ey sanpl es.

TITLE: Devel opnent of Barley Cultivars Adapted to Montana
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Science

RESEARCHER: Tom Bl ake (Leader)
Pat ri ck Hensl ei gh

FUNDED AMOUNT: $ 50, 000

OBJECTIVES:

1) Develop and release drought tolerant 2-rowed  Dbarley
varieties with reliable performance, high test weight and
when possi bl e, mal ti ng potenti al .

2) Develop and release stiff strawed, scald and net blotch
resistant 2-rowed barley varieties wth inproved yield
potential for production in high rainfall and irrigated
envi ronnent s.

3) | mprove 6-rowed gernplasm to a point at which we may begin
devel oping high test weight, shattering resistant 6-rowed
lines wth acceptable mnalting potential and excellent

f eedl ot per f or mance.



4) Introgress resistance to |oose smut and the Russian Weat
Aphid into our 2-rowed and 6-rowed ger npl asm bases.

5) Continue devel opnent of barley lines for evaluation and
potential use in the human food industry.

TITLE: Evaluate Different Barley Genotypes for their Possible
Resi stance to the New Disease (Barley Yellow Streak
Mosai c) of Barley

INSTITUTION: Mont ana State University

DEPARTMENT : Plant & Soil Science/ Pl ant Pat hol ogy
RESEARCHER: Tom Carrol | (Leader)
Tom Bl ake

FUNDED AMOUNT: $ 10, 000

OBJECTIVE: Evaluate different genotypes of barley for their
possi bl e resistance to barley yellow streak

nosai c (BYSM. Identify any that show prom se as

a source of resi stance for future devel opnent of

resistant malting and/or feed barleys to be grown in

Mont ana.

TITLE: Econom ¢ Response of Dryland Spring Weat to an

Application of Nitrogen During the Tillering Stage.
INSTITUTION: Montana State University
DEPARTMENT : Eastern Agricultural Research Center/Si dney, Ml
RESEARCHER: Joyce Eckhof f
FUNDED AMOUNT: $ 3,150
OBJECTIVES:

1) To determne the <crop response and economcs of an
application of N during the tillering stage on dryland spring



wheat foll ow ng sunmer fallow.

2) To determne optinmum nitrogen mnanagenent practices for
spring wheat under dryland crop/fallow production.

3) To observe differences in response anong varieties to N
applied at different rates during tillering in a crop/fallow
system

TITLE: Selection and breeding for nore drought tolerant
barl ey and spring wheat cultivars and nore w nterhardy
wi nter wheat cultivars.

INSTITUTION: Mont ana State University

DEPARTMENT : Plant & Soil Science
RESEARCHERS : Hayden Ferguson (Leader)
Gene Hockett

Al l en Tayl or
Lut her Tal bert
Jack Martin

FUNDED AMOUNT: $ 13, 860

OBJECTIVES:
1) To adapt a "new' nethod of selection for drought resistant
barl ey and spring wheat cultivars for use by plant breeders.

2) To use the technique in a genetics-breeding study ained at
devel opi ng nore drought resistant cultivars.

3) To adapt a "new' nethod of selection for w nterhardi ness of
wi nter wheat cultivars for use by plant breeders.

4) To use the technique in a genetics-breeding study ainmed at
devel opi ng nor e w nt er har dy wheat s and a better
under st andi ng of the hardeni ng process.

TITLE: Optimal Ntrogen Fertilization of Cereal Gains in
Central Montana



INSTITUTION: Mont ana State University

DEPARTMENT : Centr al Mont ana Resear ch Center/Agricultura
Economi cs
RESEARCHERS : Grant Jackson (Leader)

Janes B. Johnson
St eve St auber

FUNDED AMOUNT: $ 10, 000

OBJECTIVES:
1) To estimate yield and protein response to nitrogen for
cereal grains in central Montana.

2) To estimate the nost profitable | evel of nitrogen, crop-by-
crop, under alternative crop and nitrogen prices.

3) To estinmate the effect of reduced nitrogen applications on
crop returns.

TITLE: Maps Mail box -- A Land and Cinmate Information System
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Jeff Jacobsen (Leader)
CGerald N el sen (Leader)

COOPERATORS : Joe Caprio, Bob Pearson, Alma Plantenberg, Bob
Snyder, Rick Rocho

FUNDED AMOUNT: $ 5, 600

OBJECTIVES:
1) To refine MAPS Mail box program capabilities for delivery of
land and climtic characteristics.

2) To produce a MAPS Milbox User's Mnual and conputer
sof tware for distribution to all Mntana County Extension
of fices, Research Centers, consultants and interested
i ndi vi dual s (see draft flier).



TITLE: Devel opnent and Eval uation of Agronom c Practices for
Managenment of Russian Wheat Aphid in Montana.

INSTITUTION: Mont ana State University

DEPARTMENT : Pl ant & Soil Sciences
RESEARCHERS : Greg Johnson
Tom Bl ake

Jeff Littlefield
Robert Now er ski
Davi d Sands

Al Scharen

Al | an Tayl or
Eugene Hockett
Lut her Tal bert

FUNDED AMOUNT: $ 80, 000

OBJECTIVES:
1) Cereal Breeding Prograns

A To characterize and transfer genes controlling
resi stance to the Russian wheat aphid in barley (Bl ake).
B. To wunderstand the genetics of Russian wheat aphid

resi stance in wheat and to develop resistant varieties
(Tal bert and Tayl or).

C. To understand the effects of fall RWA infestation on
t he w nterhardi ness of wnter wheat (Taylor and
Storlie).
TITLE: Characteri zi ng vari ety per f or mance to varying

envi ronnental conditions in Mntana.
INSTITUTION: Montana State University
DEPARTMENT : Pl ant & Soil Science

RESEARCHERS : John M Martin



COOPERATORS : Tom Bl ake
Gene Hockett
D ck Lund
Lut her Tal bert
Charles McQuire

FUNDED AMOUNT: $ 8,000

OBJECTIVES:

1) Determne the optimum sites for testing wheat and barley
varieties for yield and quality, and determ ne the anount

of testing necessary to describe a variety's performance to
varyi ng environnental conditions.

TITLE: Sem nar Series for Visiting Agricultural Scientists
INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Science

RESEARCHERS : Tom McCoy

FUNDED AMOUNT: $ 2,000

OBJECTIVES:
1) To enhance interaction anong faculty at Montana State
Uni versity and agricul tural scientists and ot her

institutions.

TITLE: Cereal Quality Laboratory Equi pnent Acquisition

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Science
RESEARCHERS : Charles McQuire (Leader)
Lut her Tal bert
Al |l en Tayl or

FUNDED AMOUNT: $ 4,470



OBJECTIVES: Automatic data collection from farinograph in the
Cereal Quality Laboratory.

The Cereal Quality Laboratory perforns evaluations of bread
wheat quality and barley quality. Support of breedi ng prograns
in HRS, HRS wheats, nalting, and feed barley has resulted in
release of cultivars that have enhanced Mntana agriculture
significantly. Addi tional cooperative efforts wth soils,
cropping systens, and special genetic studies have produced
significant data useful to the agricultural community.

| nprovenents have been nmade in the Cereal Quality Laboratory in
faster analytical techniques and in automated data collection.
Aut omati on of data collection fromthe newy purchased Brabender

Fari no/ Resi stograph S/ N 189520 remains to be done. Si nce our
Cereal Quality Laboratory Equi prent Acquisition, continued
purchase in 1989, Brabender Inst., |Inc. has announced the

rel ease of conputer software to enable us to electronically
collect, analyze, and record physical dough properties during
Farino operation. Measured values can be either printed or
stored on a floppy disc for incorporation into witten reports.
The Farinograph has to be equipped with a data output (0-4 v
corresponding to 0-1000 F.U.) by nounting a potentioneter.
Included in this is conversion and recalibration of the
Fari no/ Resi stograph scale head to provide output suitable for
conmput er data acqui sition.

Savings in tinme are anticipated to be one-fourth of the
operator's time. Even nore inportant will be the elimnation of
possibilities of transcribing errors when data are first
recorded on farinograph charts and subsequent nanual data entry
st eps.

TITLE: Wheat Stem Sawfly Resistance in Weat

INSTITUTION: Montana State University

DEPARTMENT : Ent onol ogy
RESEARCHER: Wendel | Morrill
Al l an Tayl or

Lut her Tal bert

FUNDED AMOUNT: $ 35,120



OBJECTIVES:
1) Eval uate hollow stemmed w nter wheat recently identified by
Tayl or as having resistance to the wheat stem sawfly.

2) Determne current effectiveness of the stem solidness
characteristic in spring and wi nter wheat as source of
resi stance agai nst wheat stem sawfly.

3) Determ ne nodes of resistance to wheat stem sawfly in

sever al other cereals and grasses; this wll suggest | ooking
for that characteristic(s) in wheat.
TITLE: | npact of New Insect Pests on \Weat and Barley Yields

INSTITUTION: Montana State University
DEPARTMENT : Ent onol ogy

RESEARCHER: Wendel | Morrill

FUNDED AMOUNT: $ 8, 500

OBJECTIVES:

Measure | osses caused by various | evels of

infestations insects to obtain data needed for pest
managenent prograns.

TITLE: Bi ol ogi cal Control of the Wweat Stem Sawfly
INSTITUTION: Mont ana State University
DEPARTMENT : Ent onol ogy

RESEARCHERS : Wendel |l Morrill
G eg Kushnak

FUNDED AMOUNT: $ 8,500

OBJECTIVES: Determine current status of native and introduced
sites of the wheat stem sawfly.



TITLE: Initial Investigations on Puccinia striiformis hordei,
a Potential Threat to Barley Production in Mntana.

INSTITUTION: Montana State University
DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : Mar ei ke Rei nhol d- Johnst on
Rebecca McCGee (Cooperator)

FUNDED AMOUNT: $ 4, 000

OBJECTIVES:

1) Eval uate Barley cultivars and breeding lines currently grown
in Montana for resistance to stripe rust in Central Anerican
nurseries.

2) Screen material describes as resistant to stripe rust from
Europe at Central Anerican location for resistance to the
central and South Anmerican Pat hotypes of the fungus.

3) Determ ne adaptability of sonme already obtained foreign
material wth docunented resistance to stripe rust to
Montana  growi ng conditions.

4) Eval uate naturally occurring grasses in Montana as possible
over wintering hosts for the fungus.

TITLE: Bare Patch of Cereals -- A New Threat To Cereal
Pr oducti on

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy
RESEARCHERS: Jack Rei ssel man
Don Mat hre

FUNDED AMOUNT: $ 10, 000



OBJECTIVES:

1) Det erm ne which organi sns are associated with stunted pl ants
in barley and wheat in dryland and irrigated situations in
various Montana | ocations.

2) Determne the effect of ~cropping practices including

tillage, seeding dates, etc., on the incidence of stunted

pl ants and the severity of bare patch

3) Determ ne the interaction of Rhizoctonia and ot her pathogens
with various herbicides in relation to timng of seeding and
her bi ci de applicati on.

4) Determ ne varietal response to these pathogens and
practices.

5) Determne the effect of noisture stress on severity of
di sease caused by these pat hogens.

6) Determne the effect of rotation with alternative crops on
t he pat hogens and di seases.

7) Determne the role of grassy weeds in the epidem ology of
t he di sease.

8) Design effective disease managenent practices for Mntana
producers.

TITLE: Spring Wieat Breeding and Cenetics
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Science
RESEARCHER: Lut her Tal bert

FUNDED AMOUNT: $ 50, 000

OBJECTIVES:
1) To devel op superior spring wheat varieties for Montana.

2) To manage the varietal testing program for spring wheat in
Mont ana.



3) To i nprove end-use quality of Mntana spring wheat.

4) To i nprove basic know edge and efficiency of spring breeding
and geneti cs.

TITLE: Eval uati on of vari ous mat eri al s and practices
contributing toward economc crop production under
flexible, continuous and other cropping systenms in
Mont ana.

INSTITUTION: Montana State University

DEPARTMENT : Research Centers

RESEARCHERS : Vari ous

FUNDED AMOUNT: $ 36, 000

OBJECTIVES:

1) To evaluate the effects of differing systens on crop variety

performance under the diverse environnents represented
acr oss t he Montana Research Center network.

2) To evaluate the potential fit of other materials, concepts
and techni ques with various cropping systens enpl oyed.

TITLE: The Role and Inportance of Miltiple Peril Crop
| nsurance to Montana Producers

INSTITUTION: Montana State University
DEPARTMENT : Agricul tural Econom cs & Econom cs

RESEARCHERS: Al an E. Banaquet
Vincent H Smith

FUNDED AMOUNT: $ 15, 000
OBJECTIVES:

1) |dentify the inmpact of nmultiple peril crop insurance on the



level and wvariability of revenues received by Mntana

producers.

2) | dentify strengths, weaknesses and areas of inprovenent for
multiple peril crop insurance as it applies to Mntana
producers.

3) Conpare the benefits associated with nultiple peril crop

insurance wth benefits associated wth «crop disaster
assi st ance.

TITLE: Mapping Mlting Barley Production Opportunities in
Montana -- Matching environments with cultivars for
enhancenment of quality.

INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Jerry Niel sen
Joe Caprio

FUNDED AMOUNT: $ 1,000

OBJECTIVES:
1) Identify environnmental attributes associated with production
of high quality malting barl ey.

2) Produce maps of Montana showi ng best areas for production
of three types of malting barley;, a) 6-row HDT, b) 2-row
Eur opean, c¢) 2-row Western.

3) Prepare map products that affectively denonstrate
opportunities in Mntana for producers and the malting
bar| ey i ndustry.

TITLE: W nter Wheat Breedi ng/ Genetics
INSTITUTION: Montana State University

DEPARTMENT : Pl ant & Soil Sciences



RESEARCHERS: Gene Hockett

Al | an Tayl or

Ted Ki sha
COOPERATORS : MAES Research Center Facility Victor
Rayboy

Charles MCurie D ck Lund

Lut her Tal bert Wendel |
Morri |

Tom Bl ake G eg Johnson

Jarvi s Brown Coop. Extension

Jack Martin

Hayden Fer guson
FUNDED AMOUNT: $ 50, 000

OBJECTIVES:

1) Devel op i nproved wi nter wheat varieties adapted to Montana's
di verse growing conditions which neet donestic and export
mar ket i ng requirenents.

2) Test Montana and introduced wi nter wheat cultivars to obtain
data for variety release and fornulation of variety
recommendati ons to growers.

3) Pursue wheat breeding, genetics and other research related
to w nter wheat variety devel opnent

TITLE: Farm Scal e Conputer Systenms for Farmng Soil s/ Not
Fi el ds.

INSTITUTION: Montana State University
DEPARTMENT : Pl ant & Soil Sciences
RESEARCHERS: Gerald N el sen

Paul McDani e

Ki rk McEachern

FUNDED AMOUNT: $ 5, 200



OBJECTIVES:
1) Devel op and denonstrate prototype farm scal e Geographic
I nformation Systens (@S) for Farm ng Soil s/ Not Fields.

TITLE: Val ue Enhancenment and marketing of barley as a food
and feed through coordinated nutritional studies and
pronotional activities.

INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : R K. Newran (Leader)
C. W Newran (Leader)
Pet r ea Hof er
Jill Abbott
Ki bbi e Hor sl ey
Al an Dani el son

Q Xue
Linji Wang
COOPERATORS : C.F. MCuire

L.L. Jackson

FUNDED AMOUNT: $ 80, 000

OBJECTIVES:
1) To further identify and clarify the hypochol esterolemc
factors in barley, i.e. total dietary fiber, soluble dietary

fiber, B-glucans, tocotrienol and unsaturated fatty acids.

2) To develop high-fiber and high oil fractions from sel ect
barley cultivars for food products and dietary suppl enents.

3) To investigate the malting of waxy hull-less and waxy
covered barl ey to produce nalt additives for food products.

4) To study the feasibility of using waxy barley as an adjunct
to wort in the brew ng process.

5) To further investigate the effects and desirability of
extrusion processing of select barleys and their respective
mlling fractions for food products and ani mal feed.

6) To provide accurate technical information on nutritional



quality, chem cal conposition, and desirable properties of
barley to the cereal food industry.

TITLE: Cheat Grass Study

INSTITUTION: Roosevelt County Soil Conservation D strict

RESEARCHERS :

AMOUNT FUNDED: $10, 500
OBJECTIVES:

TITLE: Bui | di ng Proj ect

INSTITUTION: Nort hern Mont ana Research Farm
RESEARCHERS:
AMOUNT FUNDED: $10, 000

OBJECTIVES:



