Funded Research Projects for FY 93-94
TITLE: Devel opnent of Inproved Barley Cultivars for Montana
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences
RESEARCHERS : Tom Bl ake, Pat Hensl ei gh
AMOUNT FUNDED: $60, 000
OBJECTIVES:
1) Sel ection and Rel ease of a stiff-strawed, 2-rowed feed

barley with excellent yield potential.

2) Sel ection and Rel ease of a drought tolerant 2-rowed
variety with potential for malting.

3) Rel ease of an AMBA approved 2-rowed nalting barley to
repl ace Harrington in Mntana.

4) Devel opnent of achievabl e, rational objectives which wll
enabl e the production of inproved value barley cultivars
adapt ed to Mont ana.

TITLE: Sel ection of Superior Barley Genotypes for Finishing
Beef Cattle in Mntana

INSTITUTION: Montana State University
DEPARTMENT : Ani mal and Range Sci ences
RESEARCHERS: Jani ce Bowran, Roger Brownson

COOPERATORS : Tom Bl ake, David Bull ock, C Walt Newran, Ken
Bryan, Darrin Boss

AMOUNT FUNDED: $20, 000

OBJECTIVES:

1) To eval uate feedl ot performance and carcass
characteristics of cattle consumng high grain diets with
barl ey or corn as the basal ingredients.



2) To make econom ¢ conpari sons between corn and barl ey
finishing progranms for beef cattle in Mntana.

TITLE: Enhanced Field Sel ecti on For Econom cally I nportant
Characteristics In Wnter Weat

INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Science

RESEARCHERS : Phil Bruckner, Rhoda Burrows, G egg Carl son,
David Wchman, G eg Kushnak

COOPERATORS : G eg Johnson, Wendell Morrill, Charles MCGuire,
Ron Lockernman, Harol d Bockel nan

AMOUNT FUNDED: $10, 000

OBJECTIVES:

1) Advance early-generation segregating wi nter wheat bul k
popul ati ons at Research Center sites under heavy enhanced and
natural selection pressure for winter survival, wheat stem
sawmf |y resi stance, and/or Russian wheat aphid (RWA)

resi stance, with selection of surviving and/ or resistant
segregating progeni es.

2) Eval uate derived lines at Research Center sites under
heavy natural selection pressure and select those with
adequate cold tol erance, sawfly resistance, and/or RWA
resi st ance.

3) Systematically evaluate selected gernplasmfromthe U. S.
National Small Gains Collection (NSGC) and ot her gernplasm
collections to identify new sources of enhanced

w nt er har di ness, stem solidness, and/or other fornms of sawfly
resi stance (anti bi osis).

TITLE: Mat chi ng Funds for Wnter Weat Low Tenperature
G owt h Room

INSTITUTION: Montana State University

DEPARTMENT : Pl ant & Soil Sciences



RESEARCHERS : Phil Bruckner, Rhoda Burrows, Ron Locker man

COOPERATORS : Davi d Baunbauer
AMOUNT FUNDED: $12, 500
OBJECTIVES:

1) Enhance ability to eval uate and sel ect w nter wheat
gernplasmwi th superior cold tol erance and increase MU s
capability for |ow tenperature-stress research through
acquisition of a |ow tenperature-growth room

TITLE: W nt er Wheat Breedi ng/ Genetics
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences
RESEARCHERS : Phi | Bruckner, Rhoda Burrows

COOPERATORS : G eg Johnson, Gregg Carl son, David Wchman, Geg
Kushnak, Wendell Morrill, Charles McQuire, G|
Stal | knecht, Don Mathre, Ron Lockerman, Bob
St ougaard, WMarei ke Ri enhol d-Johnston, Blair
CGoat es, Joyce Eckhoff, Jack Martin, Howard
Bownman

AMOUNT FUNDED: $50, 000

OBJECTIVES:

1) Devel op i nproved cultivars of w nter wheat adapted to
Montana climatic conditions and cropping systens, which
possess superior grain yield potential, w nterhardiness,
adequat e and durabl e pest resistance, stress tol erance,
superior agronom c characteristics, and end-use qualities.

2) | nvesti gate and define environnental and genetic factors,
associ ations, and interactions which influence wheat
productivity and end-use quality in Mntana.

3) Devel op efficient screening, selection, and breeding
procedures to maxim ze efficiency and genetic progress in
wi nter annual breedi ng prograns.



4) Coordi nate Montana statew de wi nter wheat variety testing
program and provi de | ong-term performnce data necessary for
cultivar rel ease decisions, variety reconmendations, and
producer nanagenent deci sions.

TITLE: Conti nue the Evaluation of F3 Progeny From Crosses
Bet ween Two Barl ey Genotypes Resistant To Barl ey
Yel | ow Streak Mosai c and Sel ected Commerci al Barl ey
Cultivars

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : T. W Carroll, S K Z Brunfield, J. Skaff, E
Sm dansky

COOPERATORS : T. K Blake, D. M Wesenberg, R L. Forster
AMOUNT FUNDED: $10, 000

OBJECTIVES:

1) Continue to evaluate the F3 progeny derived from crosses
made between the two resistant (tolerant) genotypes (Clho 734,
Haua; Clho 1032, Skinless) of barley and sel ected commerci al
barl ey cultivars and an experinental barley |ine.

2) If the resistance is determ ned by genetic analysis to be
sinple inherited (one to two genes), then use the resistance

to devel op resistant barley cultivars suitable for conmerci al
production in Mntana.

TITLE: Use of Methanol to Inprove Dryland Spring Weat
Yield

INSTITUTION: Montana State University
DEPARTMENT : Eastern Agricultural Research Center
RESEARCHERS : Joyce L. A Eckhoff, Charles Flynn

AMOUNT FUNDED: $6, 500



OBJECTIVES:

1) To determ ne opti numrates of nethanol for spring wheat
producti on.

2) To determine optinmumtimng of application of nethanol
for spring wheat production.

3) To determ ne varietal response of spring wheat to
application of nethanol.

TITLE: Ef fect of Chloride Fertilization on Spring and
Wnter Wheat Varieties

INSTITUTION: Montana State University

DEPARTMENT : Sout hern Agricultural Research Center
RESEARCHERS: Ri chard Engel, Joyce Eckhoff

AMOUNT FUNDED: $17, 200

OBJECTIVES:

1) To determne the effect of Cl fertilization on grain
yield, kernel weight, rate of kernel growh, and grain-fill
duration in several spring and winter wheat varieties under a
wi de range of environnents.

2) To provide a Cl fertilizer recommendati on programto
Mont ana producers by devel opi ng a dat a-base on yield
response frequency to Cl as affected by soil and plant Cl
| evel s.

3) To determne the effect of CI on |eaf diseases and
di sease-1i ke synptons in wheat.

TITLE: Russi an Wheat Aphid: Determ nation of Econom c
Injury Levels to Spring Grains and Devel opnent of
Smal |l Grain Resistant Varieties

INSTITUTION: Mont ana State University

DEPARTMENT : Ent onol ogy



RESEARCHERS : G eg Johnson

AMOUNT FUNDED: $30, 000

OBJECTIVES:

1) Cereal Breeding Prograns
A Devel op resistant spring and wi nter wheat varieties
that are adapted to Montana (Tal bert and Bruckner).
B. Devel op resistant spring barley varieties adapted to

Mont ana and identify markers |inked to the genes
controlling RM tol erance (Bl ake).

2) Ent onol ogi cal I nvestigations
A Ascertain injury and econom c inpact of RWA on
spring grains through sinulated inm gration and
conventional insecticide nmanagenent (Johnson).

B. Participate in field screening for RM resistance in
smal | grains (Bl ake, Bruckner, Johnson, and Tal bert).
C. Provide tinely information to producers on the

status of this pest in Mntana (Johnson).

TITLE: Control of Cereal Rusts in Mntana
INSTITUTION: Montana State University
DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : Mar ei ke R Johnston, Luther Tal bert,
Phi | Bruckner

AMOUNT FUNDED: $20, 750
OBJECTIVES:

1) Stemrust: Mintain and inprove |evels of stemrust

resi stance in Montana spring and wi nter wheat cultivars and
breeding lines. Provide barley breeding programwth sources
of resistance to stemrust. Mnitor naturally occurring races
of stemrust in Mntana.

2) Stripe rust: Mnitor naturally occurring races of stripe
rust in Montana. Miintain |levels of stripe rust resistance in
all wheat cultivars recormmended for the western part of the

state. Continue resistance screening for stripe rust of barley
in |locations where the pathogen occurs naturally. Incorporate



resi stance into Montana adapted materi al s.

3) Col | ect and preserve |arge anmounts of inoculumfor
establ i shment of screening nurseries and greenhouse work for
bot h pat hogens.

4) Prepare press rel ease on current devel opnents in pathogen

research, with special enphasis on fungal spread, survival and
effective resistance in comercial cultivars.

TITLE: Rel ati on of M xogram Measurenents to Breadbaki ng
Characteristics in Weat

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : John M Martin, Charles MQuire, Luther Tal bert,
Phi | Bruckner

AMOUNT FUNDED: $5, 000
OBJECTIVES:

1) Rel ate nunerical values fromthe m xograph test to bread-
baking quality values for hard red winter and spring wheats.

TITLE: | npact of Plant Disease on the Ability of Producers
to Comply Wth the Residue Conpliance Program

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : Don Mathre, Bill Gey, Geg Kushnak, Jack
Martin, Bob Johnston, Luther Tal bert, Phi
Bruckner, Tom Bl ake

AMOUNT FUNDED: $15, 000

OBJECTIVES:

1) Determ ne the effect of residue conservation on the



devel opnent and inpact of plant disease on barley production.

2) Determ ne the susceptibility of currently grown w nter
wheat, spring wheat, and barley cultivars to residue-borne
pat hogens.

3) Evaluate the lines of winter wheat, spring wheat, and
barl ey currently under devel opnent for their disease reaction
to resi due-borne pathogens.

TITLE: Consolidation of the Plant and Soil Science Cereal
Quality (CQ) and Nutrition Research (NRL)
Laboratori es

INSTITUTION: Montana State University

DEPARTMENT : Pl ant & Soil Sciences

RESEARCHERS: Charles F. McQuire, Rosemary K. Newman, C Walt
Newman, Thomas M Coy

AMOUNT FUNDED: $70, 000

OBJECTIVES:

1) To prepare for and initiate the consolidation of the

pl ant and Soil Science CQL and NRL into a conprehensive cereal
quality research unit.

2) To identify and purchase equi pnent and instrunents
required for state-of-the-art technol ogy in end-product

enhancenent, added product value, and product eval uation of
Mont ana cereal crops.

TITLE: Wheat Stem Sawfly Managenent

INSTITUTION: Montana State University

DEPARTMENT : Ent onol ogy

RESEARCHERS : Wendel | Morrill, Gegory Kushnak, Phil Bruckner

AMOUNT FUNDED: $50, 000



OBJECTIVES:

1) Assi st the wi nter wheat breeding program by eval uating
new | ines for sawfly resistance.

2) Plant trap strips to reduce damage in crops and reduce
sawmf |y popul ations on the follow ng year.

3) Eval uate properly timed applications of carbofuran for
sawfly control

4) Monitor the inpact of parasites on sawfly popul ati ons.

5) Identify the oat toxin which kills sawflies.

TITLE: Val ue Enhancenent of Weat and Barl ey as Food and
Feed Gains Wth the Qbjective of Meeting Market
Demands

INSTITUTION: Montana State University

DEPARTMENT : Hone Econom cs/ Ani mal & Range Sci ence/ Pl ant &
Soi | Sci ence

RESEARCHERS : R K  Newman, C. W Newran, C. F. MGQuire, D. R
Cark, R T. Ramage, B. J. Donnelly, M A
Bel ury

AMOUNT FUNDED: $65, 000

OBJECTIVES:

1) To continue analyzing barley cultivars which are adapted
to t he vari ous Montana environnments in order to determ ne
the nost desirable end usage by the food and feed industries.

2) To determine the mlling, pearling, flaking and grindi ng
characteristics and conposition thereof of the whole grain,
products and by-products of sel ected wheat and barl ey

cul tivars.

3) To investigate the use of vital wheat gluten as an

adj unct in baking bread and preparing other products with
barley flour fromdifferent cultivars, barley concentrates,
and oat concentrates.



4) To investigate health-pronoting and/ or di sease prevention
properties of selected Montana grains or grain by-products.

TITLE: An Anal ysis of Econom c Inplications of Expiring
Conservation Reserve Program (CRP) Contracts On
Mont ana Wheat and Barl ey Producers

INSTITUTION: Montana State University

DEPARTMENT : Depart ment of Soci ol ogy

RESEARCHERS: John Saltiel, James B. Johnson, Steve Stauber
AMOUNT FUNDED: $17, 000

OBJECTIVES:

1) Anal yze the soci oeconom ¢ and resource endowrent
characteristics of CRP contract holders likely to have an
i npact on the post-contract |and use deci sions.

2) Identify the acceptability of post-contract

uses/ conpensation for lands currently in CRP beyond those
post -contract uses/conpensation provided for under existing
statute provisions.

TITLE: Control of Fungal Pathogens Using Natural Conpounds
fromUstilago Hordei

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS : John Sherwood, Don Mathre

AMOUNT FUNDED: $15, 345

OBJECTIVES:

1) The objectives of this proposal are to exam ne the use of
a naturally-occurring conmpound from Ustilago hordei, ustilagin, to

control fungal diseases of wheat and barley. The specific
ains are to:



a. determ ne the range of pathogens (and plants)
affected by ustilagin and the concentrations required to
af fect these organi sns.

b. determ ne the effect of adding ustilagin as a seed
treatment for control of fungal diseases of wheat and
barl ey.

TITLE: Spring Wheat Breeding and Cenetics

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Lut her Tal bert, Susan Lanning, Charles MQire,
Jack Martin

AMOUNT FUNDED: $60, 000

OBJECTIVES:

1) To devel op spring wheat varieties for Montana. W are
devel oping varieties with the follow ng attri butes:

a) Sawmfly resistant varieties with superior agrononic
and end-use properties.

b) Varieties for eastern Mntana.
c) Hard white wheat varieties for Mntana.
d) Varieties with conbinati ons of the above attri butes.

2) To manage the varietal testing programfor spring wheat
i n Mont ana.

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

4) To i nprove basic know edge and efficiency of spring wheat
breedi ng and geneti cs.

TITLE: The I npact of Group R sk Plan Crop | nsurance on
Mont ana Producers

INSTITUTION: Montana State University



DEPARTMENT : Agricul tural Econom cs & Econom cs

RESEARCHERS : MWles J. Watts

AMOUNT FUNDED: $18, 000

OBJECTIVES:

1) ldentify the inpact of an area yield nmultiple peril crop

i nsurance programon the |level and variability of inconmes for
Mont ana smal | grain producers.

TITLE: Eval uation of Various Materials and Practices
Contri buting Toward Econom c Crop Production Under
Fl exi bl e, Continuous and O her Cropping Systens in
Mont ana

INSTITUTION: Mont ana State University

DEPARTMENT : Research Centers
RESEARCHERS : Vari ous

AMOUNT FUNDED: $42, 000
OBJECTIVES:

1) To evaluate the effects of differing systenms on crop
vari ety performance under the diverse environments represented
across the Montana Research Center network.

2) To evaluate the potential fit of other materials,
concepts and techniques wth various cropping systens
enpl oyed.



