MW & BC Funded Projects
MSU
1983-84
TITLE: Cut wor m Bi ol ogy and Contr ol
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences/ Pl ant Pat hol ogy

RESEARCHERS : Wendel | Morrill
Dave Sands

AMOUNT FUNDED: $10, 200. 00

OBJECTIVES:

1) Ref i ne pheronone trappi ng net hodol ogy to predict
out br eaks.

2) Devel op new strains of bacteria for biological controls.

TITLE: Stored-Grain Insects

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Wendel | Morrill

AMOUNT FUNDED: $1, 850. 00

OBJECTIVES:

1) Gain a better understandi ng of problens associated with

stored grain and sel ect practical nmanagenment practices for
reduci ng | osses frominsects.

TITLE: Spring Weat Breeding
INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences

RESEARCHERS: W Larry Al exander



M chael R W/ son
Al len F. Cook

AMOUNT FUNDED: $40, 160. 00
OBJECTIVES:

1) Support for Montana Agricul tural Experinent Station
Spring Weat Breeding Project

TITLE: | mproved W nt erhardi ness for Wnter Weat Production
i n Montana

INSTITUTION: Mont ana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Jarvis H Brown, Mchael J. Wlle, Alan Tayl or
AMOUNT FUNDED: $15, 700. 00

OBJECTIVES:

1) To hel p devel op wi nter wheat varieties with increased
wi nt er hardi ness in Montana environnents.

TITLE: Bar | ey | nprovenent

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences
RESEARCHERS : E. A. Hockett, KM G lbertson
AMOUNT FUNDED: $44, 400. 00

OBJECTIVES:

1) Devel opnent of agronom cally acceptable barley varieties
for Montana for food, feed, malting, processing, export, and
special uses is the underlying objective of the barley
program Breedi ng net hods include pedigree, backcrossing,

nmut ation, and nmale sterile facilitated recurrent selection
(MSFRS) popul ati ons.

2) Eval uate nethods of selecting single plants for inproved
agronom c type frommale sterile facilitated recurrent



sel ection popul ations (MSFRS). Disease resistant popul ations
devel oped over the past few years will be the source materi al
The nost advanced of these is RSP5 Rrs + Rpt (a popul ation
resistant to scald and net blotch; both are foliar diseases of
barl ey in Montana) selected for day |length sensitivity.

Di sease resistant popul ations for nost diseases found in

Mont ana are available for conmbining to formnultiple disease
resi stant popul ations to be foll owed by agronom c i nprovenent.

3) Mut ation, isolation, increase, identification of new seed
traits in white al eurone hulless barley that may increase the
val ue of barley for food, feed, or processing purposes. Mbde
of inheritance and genetic effectiveness of these genes are to
be evaluated. Short term major enphasis will be given the
devel opnment of plunp, high yielding, high |ysine barley
varieties and/or high protein barley varieties.

4) Devel opnent of auxitrophs, particularly for non-

germ nating or rootless, or shootless seedlings to control

vol unteer barley in winter wheat. A second approach will be
to alter the herbicidal tolerance and/or susceptibility to

i ncrease selectivity of certain herbicides. An attenpt wll

be made to identify other auxitrophs that nmay be useful in DNA
resear ch.

TITLE: Duration of 3 ean Residues in Montana Soils
INSTITUTION: Montana State University
DEPARTMENT : Pl ant & Soil Sciences

RESEARCHERS : Peter Fay, Dan burkhart, Vern Stewart, G|
Stal | knecht, Gregg Carlson, Art Dubbs

AMOUNT FUNDED: $13, 000. 00

OBJECTIVES:
1) To measure the rate of degradation of Gen in soil at
seven | ocations in Mntana.

2) To nmeasure the rate of d ean residues which crops grown
in Montana can tol erate.



TITLE: Stinmulating Dorman Wl d Cat Seed Germi nation Wth
Fusi cocci n

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences
RESEARCHERS : M chael E. Fol ey

Susan Johnst on
AMOUNT FUNDED: $10, 775. 00
OBJECTIVES:

1) To determ ne under controlled conditions whether
fusicoccin, a denonstrated seed germ nation stinulator, can
i nduce germnation in dormant and non-dormant wild oat seeds.

TITLE: Bar | ey Breeding

INSTITUTION: Mont ana State University

DEPARTMENT : Plant & Soil Sciences
RESEARCHERS : E. A Hockett, KM G bertson
AMOUNT FUNDED: $11, 600. 00

OBJECTIVES:

1) To i nprove the agrononic characteristics and nmalting and
feed quality of barley cultivars for Mntana.

TITLE: W nter Wheat Survival and Production Under Alternate
Croppi ng Systens

INSTITUTION: Montana State University

DEPARTMENT : Western Triangl e Research Center/Plant & Soi
Sci ences

RESEARCHERS : Ali ce Jones, A Hayden Ferguson, G egory Kushnak

AMOUNT FUNDED: $9, 400. 00



OBJECTIVES:

1) Devel op barley - wi nter wheat cropping systens that
maxi m ze survival of non-w nterhardy, high yielding wnter
wheat varieties.

a. Devel op barl ey row spacing, seeding rates, and
resi due managenent that will optim ze survival of selected
w nter wheat varieties.

b. Determ ne wi nter wheat row spacing and seeding rates
requi red for maxi mum producti on of non-w nterhardy, high
yielding winter wheat varieties for each barley
managenent option in Qobjective 1la.

2) Devel op wi nterhardi ness selection criteria for w nter
wheat breedi ng.

a. Sel ect winter wheat varieties that are high yielding
and whi ch have varying degrees of w nterhardiness.

b. Identify crop and soil physical properties which can
be used as neasures of w nterhardiness.

C. Moni tor crop and soil physical properties,
identified in Objective 2b using varieties selected in

bj ective 2a, and relate these properties to wi nter wheat
survival and productivity.

TITLE: An Econom ¢ Anal ysis of Market Responses to protein
Content in Wheat and Barl ey

INSTITUTION: Montana State University
DEPARTMENT : Agricul tural Econom cs & Econonics
RESEARCHERS : Jeffrey LaFrance

AMOUNT FUNDED: $17, 800. 00

OBJECTIVES:

1) Devel op an econom ¢ nodel of the relationship at the farm
| evel for the market price of wheat and its quality |evel(s).



2) Econom cal ly estimate an enpirical nodel based on the
theory developed in (1), and test the hypotheses suggested by
t he theoretical nodel

3) Anal yze the demand for feed grains as a derived demand
for the nutrients contained in the feed, and devel op an
econonm ¢ nodel for the market price of barley as a feed grain.

4) Uilize the results from (1) - (3) to infer the
structural barriers, if any, to the devel opnent of a nore
i nformed marketing structure for feed barley in Mntana.

TITLE: Equi prrent Devel opnent and Modification of Gain
Drills to Inprove the Efficiency of Fertilizer Use and to
permt the Use of Existing Drills in No-Till Applications
INSTITUTION: Montana State University

DEPARTMENT : Cvil & Ag Engineering

RESEARCHERS : W E. Larsen, J. T. Pal mer

AMOUNT FUNDED: $15, 000. 00

OBJECTIVES:

1) Conti nue studies of grain drill opener nodifications that
were begun in 1981-1982 season. These studies wll include
field studies to neasure the effect of drill nodifications on
stand establishnment and yield. A major variable in addition
to the opener design will be fertilizer rate. Qpeners for an
| HC 150 drill are currently under test and openers for a JDL
drill have been constructed, but not tested in the field.

Openers will be developed for a mninmumof four drills and
field tests begun with winter wheat and spring grains.

2) Devel op equi pnent nodifications to permt use of existing
drills over a range of planting conditions including no-till.
This will include the devel opnent of a device that w il
mechani cal ly wal k straw and ot her surface residue past a hoe
type opener. This will be used to elimnate the need for a
rolling coulter in no-till farmng. Rolling coulters have
been shown to be effective, but they add considerably to the
drill cost and require a | arge anount of weight to obtain the



proper penetration.

3) Develop a fertilizer applicator that can be pulled ahead
of a grain drill for applying anhydrous ammonia and |i quid
fertilizers in no-till at the sane tinme as planting. Mbisture
conservation during planting is critical for obtaining a good
stand. Conbining fertilizer application and planting into one
operation will reduce the chances for soil drying. |If the
fertilizer applicator is ahead of the drill then they should
both use the sane soil slot to mnimze soil disturbance and

t o conserve on power use.

TITLE: Control of soil-borne disease of wheat and barl ey

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy
RESEARCHERS : Don Mat hre
AMOUNT FUNDED: $25, 493. 00
OBJECTIVES:

1) Eval uate the effectiveness of using barley as a rotation
crop for irrigated fields where Take-Al | disease has
el im nated spring wheat as the crop of choi ce.

2) Eval uate the role of pathogens in stand establishnment
probl ens in wheat stubble and determne if seed treatnent with
Apron will reduce stand | osses.

3) Conti nue devel opnent of gernplasm of wi nter wheat with

resi stance to Cephal osporium stripe and evaluate this
di sease's effect on water use efficiency in winter wheat.

TITLE: Purchase of Near Infrared Refl ectance Apparatus for
the Cereal Quality Laboratory

INSTITUTION: Montana State University
DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : Charles McGQiire



AMOUNT FUNDED: $3, 000. 00

OBJECTIVES:

1) Near Infrared Refl ectance technology allows the rapid
measur enent of such quality paranmeters in wheat and barley as
protei n percentage, npisture percentage, am no acid content,
fiber content, plus other traits as need ari ses.

TITLE: Potenti als of Montana Soil s

INSTITUTION: Mont ana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS : CGerald Nielsen, Cifford Mntagne

AMOUNT FUNDED: $20, 000. 00

OBJECTIVES:

1) Accel erate and inprove soil inventory processes. W wll

identify soil types devel oped on representative geol ogic
parent materials, denonstrate how this information can be
extrapol ated over | arge areas, and show how to conpile
information prior to soil-mappi ng operations conducted by
federal, state, and private organi zati ons.

2) Devel op and test methods of determi ning soil performance
and potentials for agriculture. W wll acquire agronomc
data keyed to soil type, in cooperation with groups such as
Agricul tural Research Centers, Soil Conservation Service, pest
managenent groups, farm organi zations, and agricul tural
consultants. This soil performance and potential information
will be extrapolated to areas with simlar soils and clinmates.

3) Initiate soil erosion research appropriate to Montana's
conditions. Although extensive work is beyond the scope of
this proposal, we are concerned because erosion rates in this
state have been estimated, but sel dom neasured. We will test
for the redistribution of radi oactive cesium 137 fixed on soi
particles follow ng nuclear testing and fall-out in the
1950’ s.

4) Devel op conputer-assisted information systens that wll
deliver useful soil resource data from Federal, State, and
University files to individual citizens (farners, ranchers,




foresters, and others) via tel ephone, tel ecomunication
net wor ks, magnetic tapes, and di skettes.

TITLE: Feasibility of utilizing wild enmer for inproving
di sease resistance and ot her characteristics in cultivated
wheat

INSTITUTION: Montana State University

DEPARTMENT : Pl ant Pat hol ogy

RESEARCHERS: Eugene L Sharp (| eader), WMarei ke Rei nhol d,
Charles F. McCGuire, Vern Stuart, WIIliamL.
Al exander

AMOUNT FUNDED: $14, 200. 00

OBJECTIVES:

Agronom c i nprovenent of stripe rust resistant wheat hybrids
devel oped fromcrosses of emmer wheat with cultivated wheat
t hrough a backcross program

1) Sel ection of lines with high thousand kernel weights.

2) | mprovenent of resistance to several other diseases such
as powdery mldew, stemrust, |eaf rust and ot hers.

3) Devel opnent of winterhardy |lines from progenies of
crosses with Turkish emmer |ines.

4) Sel ection of lines with high protein content.

TITLE: Dryl and Cereal Production in Mntana Based on
Cer eal - Legune Rot ati ons

INSTITUTION: Montana State University
DEPARTMENT : Pl ant & Soil Sciences
RESEARCHERS : Janes R Sins, Charles F. McQuire, Siadou Koal a

AMOUNT FUNDED: $11, 000. 00



OBJECTIVES:

1) Adapt annual -1 egune/ cereal rotations (Ley Farmng) to
dryl and cereal production to major winter and spring grain
production areas in Mntana.

2) Rel at e adaptability of annual -1 egune/cereal rotations to
climatic factors and soil properties.

3) Determ ne reduction in N fertilizer requirenment for
maxi mum grain yield followi ng annual |egunmes grown for green
manur e.

4) Conmpare protein |levels, test weights, and baking quality

paranmeters of wheat produced with | egune N and wheat produced
with fertilizer N

TITLE: W nt er Wheat | nprovenent

INSTITUTION: Montana State University

DEPARTMENT : Plant & Soil Sciences

RESEARCHERS: Al'l an Taylor (leader), Hollis Spitler, Sadiq
Chaudhry, Janet Goodell, Mhaned Al -Khaw ani,
Maher, Noaman, John DeNoma, Phil Becraft

AMOUNT FUNDED: $44, 400. 00

OBJECTIVES:
1) Ceneral support of wi nter wheat breeding project.

2) Breedi ng for wheat ideotypes which produce the greatest
grain protein consistent with high stable yields.

3) Equi pnent pur chase.

TITLE: County Field Crop Variety Denonstrations
INSTITUTION: Mont ana State University
DEPARTMENT : Mont ana Cooperative Extension Service

RESEARCHERS : Donal d E. Bal dridge, Charles H Rust



AMOUNT FUNDED: $17, 000. 00

OBJECTIVES:

1) Denonstration plots on a county |level are an extrenely
useful teaching tool for Extension Specialists and county
agents. These plots have provided for the establishnent of an
educati onal programw th producers and have hastened the
transfer of technol ogy and adopti on by producers of new crop
varieties and practi ces.

The county agricultural agents with the Montana Cooperative
Ext ensi on Service have indicated a wllingness to make a | ong-
termcommtnent to participate in field denonstration prograns
that include the observation of various field crop varieties
under different environnents.

At the present tine, county agents establish snal
denonstration plots with obsol ete equi pnment. Such equi pnent
cannot control seeding depth, is very tinme consum ng and does
not duplicate the conditions o farm equi pnment. County agents
have occasionally used full sized farm equipnment for |arge

pl ot denonstrations in cooperation with producers, wth
varyi ng degrees of success.

Field crop variety plots established on a county |level wll
enabl e producers to make frequent observations of recomrended
and other varieties on a side-by-side basis. Producers wll
have the opportunity to observe these plots for seedling
vigor, tillering, disease reaction, hail tolerance,
shattering, |odging and potential vyield.

TITLE: Cereal Grain Production Guide for Mntana

INSTITUTION: Montana State University

DEPARTMENT : Cooperative Extension Service, Ag. Exp. Station

RESEARCHERS : Bill Schafer, Alice Jones, Don baldridge, Allan
Tayl or, Jim Johnson, and over 30 faculty and
staff fromthe M. Cooperative Extension
Service, M. Ag. Experinent Station and USDA- ARS

AMOUNT FUNDED: $12, 825. 00

OBJECTIVES:



1) Prepare a "cereal grain" production guide for Mntana.
The publication would be a conpil ation of research findings
and established recommendati ons on grow ng, processing,

mar keting, and utilization of small grains (spring wheat,

w nter wheat, barl ey).

2) Orient the publication toward production and nmarketing of
small grains in the Northern Great Plains with enphasis on
Mont ana producers and conditions.

3) Compil e information in the publication that has been
devel oped with the assistance of the Montana Weat Research
and Marketing Conmitt ee.

4) Charge a mnimum fee that would recover initial

production costs incurred by the Montana Wheat Research and
Mar keting Conmmittee (MARMC) for the publication.

TITLE: Ef fect of processing on conponents of DDG
INSTITUTION: Mont ana State University
DEPARTMENT : Honme Econom cs & Chem stry

RESEARCHERS : Jacquel yn O Pal ka, Larry Jackson

AMOUNT FUNDED: $11, 800. 00
OBJECTIVES:
1) It is proposed to investigate the changes in the |ipids

of barl ey i nduced by the processing through to ethanol and
DDG  Sanpl es of production runs will be taken at several
stages of the process, and anal yses of the |ipid content made.
These will be done using thin |ayer chromatography for lipid
cl ass anal yses and by G.C for fatty acid analyses. MU is
well suited to this work, and Dr. Jackson has a high
reputation as a |ipid chem st.

TITLE: Devel opment of NI R anal ytical techniques

INSTITUTION: Montana State University



DEPARTMENT : Pl ant & Soil Sciences

RESEARCHERS : Charles MQuire

AMOUNT FUNDED: $8, 800. 00

OBJECTIVES:

1) Near Infrared Reflectance (NIR) has shown consi derabl e
power as an analytical tool in cereals. it is proposed to

devel op conditions to enable the determ nation of protein, fat
and lysine in distillers dried grains by NIR techniques. The
techni ques for this type of devel opnent are well established.



