Funded Research Projects for FY 00-01

Title: Devel opment and | npl enentation of |Integrated Managenent Strategies for
the Wheat Stem Sawfly

Institution: MSU

Departnent: MSU Montana Ag Experinment Stations
Principal Investigator: Dr. G eg Johnson
Anount Funded: $85, 335

bj ecti ves:

1) Use novel, naturally occurring chenmi cal resources to nanage wheat stem
sawf | y.

2) Expl ore and enhance the potential role and inpact of parasitic wasps on
wheat stem sawfly.

3) Further evaluate the inpact of selected cultural practices on the wheat stem
sawf | y.

4) Conduct on-farmfield tours and wi nter neetings to discuss progress on

devel opnent of wheat stem sawfly nanagenent strategies.

Title: Evaluation of Various Materials and Practices Contributing Toward
Econom ¢ Crop Producti on Under Fl exible, Continuous and O her Cropping
Systens in Mntana

Institution: MU

Departnent: Montana Ag Experinment Stations

Amount Funded: $72, 000

bj ecti ves:

1) To evaluate the effects of differing systens on crop and variety perfornance
under diverse environnents represented across the MAES- Research Center
net wor k.

2) To evaluate the potential fit of other nmaterials, concepts and techni ques

Wi th various cropping systens enpl oyed.

Title: Wnter Wheat Breeding/ Genetics
Institution: MU

Departnent: Plant Science

Principal Investigator: Phil Bruckner
Amount Funded: $70, 000

bj ecti ves:

1) Devel op inmproved cultivars of winter wheat adapted to Montana climatic
condi ti ons and croppi ng systens, which possess superior grain yield
potential, w nter hardi ness, adequate and durabl e pest resistance, stress
tol erance, superior agronom c characteristics, and end-use qualities.

2) Isolate, as much as possible, our foreign wheat custoners fromvariations in
wheat performance by devel opnent and rel ease of suitable cultivars and
production research to devel op strategies to maxim ze quality consistency
for wheat produced in Mntana.



3) I nvestigate environnental, genetic, and managenent factors which influence
wheat productivity and end-use in Mntana including 1999 projects: genotype
and managenent effects on noodl e and dual - purpose quality; effects of
sel ection for | ow pol yphenol oxidase (PPO on di sease resistance; agronomnic
performance, end-use quality; cultivar variability for residue production
and col eoptile Iength.

4) Coordi nat e Montana statew de wi nter wheat variety testing program and
provide | ong-term performance data necessary for cultivar rel ease deci sions,
vari ety recomendati ons, and producer nanagement deci sions.

Title: Spring Weat Breeding and Cenetics
Institution: MU

Departnent: Plant Sciences

Principal Investigator: Luther Tal bert
Amount Funded: $70, 000

bj ecti ves:

1) To devel op spring wheat varieties that provide an econom ¢ advantage to
Mont ana farmers.

2) To manage the varietal testing programfor Mntana.

3) To nake a contribution to the science of wheat breeding and geneti cs.

Title: Selective Tests for Small Gain Quality
Institution: MSU

Departnent: Plant Sciences

Principal Investigator: M chael J. G roux
Anpunt Funded: $35, 000

bj ecti ves:

1) I ncreasing seed yield of wheat and/or barley through transformation.
(I'ncorporation of an altered SH2 gene that increases seed weight in maize by
15% )

2) Sel ective tests for wheat starch quality. Devel opnent of selective tests

for bread firmess and noodle quality that identify preferred starch
properties, particularly amyl ose content.

3) Identify control of barley mlling energy and genes controlling endosperm
texture in barley.

Title: Inproved Quality of Montana Hard Red and Hard Wite Weats
Institution: MU
Departnent: Plant Sciences

Principal Investigator: Debra Habernicht



Amount Funded: $25, 000

bj ecti ves:

1) To determ ne end-use quality paranmeters of Mntana breeding |ines of hard
red and hard white wheat for the spring wheat and wi nter wheat breeding
prograns.

2) To devel op nethods of selecting for alternative end-use quality in hard red

and hard white spring wheat wi thout sacrificing bread naking quality.

Title: Wheat & Barl ey Research Equi prent Mi ntenance and Repl acenent
Institution: MU

Departnent: College of Ag/Dean’s Ofice

Principal Investigator: Dr. Sharron Quisenberry

Anpunt Funded: $25, 000

hj ecti ve:

Provide faculty working in wheat and barley research areas with resources to
mai ntai n and repl ace equi prent.

Title: Integrated Wed Managenent Di agnostic and Educati on Lab

Institution: MSU

Departnent: Land Resource and Environnental Sciences

Principal Investigator: Avin J. Bussan

Anmount Funded: $20, 000

bj ecti ves:

1) Provi de an Integrated Wed Managenent Di agnostic Center for determning
herbicide injury, detecting herbicide resistance, and managenent conplaints

to Montana farmers, ranchers, and homeowners. Devel op best nanagenent
reconmendati ons for chronic probl em weeds encountered through the diagnostic

servi ce.

2) Devel op an integrated weed managenent outreach and educati on programthat
reaches a hi gh percentage of Montana’'s farners and ranchers.

3) Eval uate i ntegrated weed nmanagenent education prograns for their

ef fectiveness in leading to adoption by Montana ranchers and farners.

Title: Cereal Crop Yield and Quality Benefits From Diversified Cropping
Sequences

Institution: MSU

Departnent: Land Resource and Environnental Sciences
Principal Investigator: Perry Mller

Anount Funded: $17, 700

bj ecti ves:



1) Conpare rotational benefits anong cool and warm season oil seed and pul se
crops, related to soil water and nitrogen conservation

2) Compar e HRS wheat, durum wheat, w nter wheat and barley crop response to
oi | seed and pul se croppi ng sequences.

Title: Crop Rotation Inproves Production & Quality of Irrigated Malt Barl ey
and Durum Weat

Institution: vVBU

Departnent: Ent onol ogy

Principal Investigator: Andrew Lenssen
Amount Funded: $14, 690

bj ecti ves:

1) Conpare irrigated nalt barley and durum wheat production in rotation with
field peas.

2) Compare nitrogen and phosphorus dynamics of irrigated malt barley and durum
wheat in rotation with pea inoculated with Rhizobiumand Penicillium

3) Determine foliar and kernel diseases of irrigated malt barley and durum

wheat in rotation with field pea.

Title: Enhanced Field Selection for Weat Stem Sawfly Resi stance
Institution: MU

Departnent: Plant Sciences

Principal Investigator: Phil Bruckner

Amount Funded: $10, 000

bj ecti ves:

1) Subj ect early generation segregating w nter wheat bul k popul ati ons and
derived lines to heavy selection pressure for wheat stem sawfly (WSS)
resi stance and sel ect plant phenotypes resistant to W5S i nfestati on and
cutting damage

2) Eval uate spring and wi nter wheat cultivars and advanced |lines for resistance
to infestation and cutting damage by WSS and for yield performance under
heavy infestation by WSS

3) Systematically eval uate sel ected gernpl asm for enhanced stem solidness and
al ternative sources of WSS resistance.
4) Provide field sites, representative of sawfly-infested production regions,

for research and denonstration to producers of effective sawfly nanagenent
strategi es including use of resistant cultivars.

Title: Early Generation Durum Sel ection and Gernpl asm | nprovenent
Institution: MU

Departnent: Ag Experinment Stations

Princi pal Investigator: Joyce Eckhoff

Amount Funded: $10, 000



bj ecti ve:
To devel op i nproved durum gernpl asm for Montana

Title: I nhi bition of Fungal Infection of Wheat by Seed Hardness proteins
Institution: MU

Departnent: Plant Sciences

Princi pal Investigator: John Sherwood

Amount Funded: $10, 000

bj ecti ves:

1) Determ ne the extent to which the virul ence of selected fungal pathogens is
af fected by expression of the puroindoline genes, pinA and pinB. Plants
containing pinA or pinBwll be inoculated with [eaf, root and seed
i nfecting fungi of inportance to Montana. These results will reveal the
ef fectiveness of pinA and pinB in controlling infection and growth of
di fferent pathogens.

2) Anal yze the mechani sn(s) by which the pin proteins inhibit pathogen spread
and growt h.

Title: Devel opnent of Superior Weat for Montana By CGenetic Transformation
Institution: MU

Departnent: Plant Sciences

Principal Investigator: Luther Tal bert

Amount Funded: $10, 000

bj ecti ves:

1) Test drought tol erance of transgenic Hi-Line wheat expressing the barley
Hval gene under field conditions at Sidney.
2) Eval uat e transgeni c wheat engineered with WSMW replicase and/or coat protein

genes for WBMW resistance in the field in Bozenman

Title: Optimization of Wheat End-Use Quality for Noodl e and Dual - Purpose Markets
Institution: MSU
Departnent: Plant Sciences
Principal Investigator: Phil Bruckner
Anmount Funded: $9, 600
hj ecti ve:
Quantify genetic, environnmental and production variables that inpact noodl e

qualities with plot research exploring effects of different production
components, individually and in conbination

Title: Herbicide-Resistant Kochi a

Institution: MU



Departnent: Plant Sciences
Principal Investigator: WIIliamE. Dyer
Anmount Funded: $9, 100

bj ecti ves:

1) Survey fields for kochia not controlled by Banvel and/or Starane.
2) Col l ect cuttings or seed and test for resistance in the greenhouse.
3) Conti nue studies on the nechani sm of resistance.

Title: Educational Qutreach Programfor Stored Gain Insect Problens in Mntana
Institution: MU MAES and MSU Ext ension Service

Departnent: Ent onol ogy

Principal Investigator: David Waver

Anmount Funded: $7, 500

bj ecti ves:

1) Prepare and deliver three 1 week progranms on good grain storage practices in
three maj or grain producing areas in Mntana. Include a conponent on safe
use of fum gants.

2) Devel op outreach naterials for disseninating good storage information to

producers. Materials would include a Montguide, a video for county agent
distribution, and a website.

3) Moni t or abundance of |esser grain borer at selected |locations in Mntana,
and screen for efficacy of diatomaceous search fornul ati ons agai nst the
popul ation of this insect fromthese |ocations.

Title: PotassiumFertilization for Stem Sol i dness and Wheat Stem Sawfly
Managenent

Institution: MU
Departnent: MAES
Principal Investigator: Bob Stougaard
Amount Funded: $4, 800
bj ecti ve:
Determne if potassiumadditions will enhance the degree and consi stency of

stem sol i dness and reduce sawfly cutting in winter wheat cultivars differing
in stem solidness.

Title: Continuing As An Underwiter for MONTANA AG LI VE!
Institution: MU

Departnent: Plant Sciences

Principal Investigator: Jack Riessel man

Amount Funded: $2, 500



bj ecti ves:

1) MV & BC will receive significant public exposure at nodest cost.
Underwiters are listed nonthly in the KUSM program gui de, which is received
by the 5500 nenbers of Montana Public Television. |In addition, underwiters

receive on-air credits during each of the 16 weekly prograns.

2) MV & BC will help to provide grain producers with tinmely and rel evant
answers to their questions in a cost-effective manner.

3) MV & BC will help interpret the day-to-day issues facing ag producers to
non-ag audi ences. G ven the growing tensions in sonme sectors of Mntana
bet ween producers and non-producers, a forum such as MONTANA AG LI VE! where
needs of farners are clarified and addressed, offers a rational atnosphere
for increased public awareness.

Title: Ag Appreciation Wekend

Institution: MU

Departnent: College of Ag/Dean’'s Ofice
Principal Investigator: Sharron Quisenberry

Amount Funded: $1, 000

bj ecti ve:
Provi de students in the College of Agriculture at MSU the opportunity to
partici pate and represent MSU at judging contests, annual neetings and ot her
i nportant events by raising funds during MSU s Ag Appreciati on Wekend, Nov.
3-4, 2000 through corporate sponsorshi ps and donati ons. Showcase ag in
Mont ana during Ag Appreciation Wekend with a Cormunity Day of Novenber 3
where the public is invited to view displays highlighting ag i n Mntana.

Current Funded Research Projects in Addition to MSU

Title: Preparation of a Summary of Conposition Data of Mntana G ai ns Generated
by the Montana Agricultural Experiment Station (MAES) Nutrition Research
Pr ogram

Organi zation: Newman Associ ates, |nc.

Personnel: C W Newman, PhD and R K. Newman, PhD, RD

Amount Funded: $8, 400

hj ecti ve:
Organi ze and tabul ate existing data generated by the MAES nutrtition
research program from 1967 to 1997 illustrating, but not limted to

genetic, environnental, storage and year effects on the conposition of
barl ey and wheat grown in Montana and other areas of the Pacific Northwest.

Title: Adapting a Satellite Based Vegetation Productivity Mddel for Weat Yield
Predi ction

Institution: University of Montana
Investigators: Steve Running, Director, NISG EOS Training Center

Jerry Wnslow, EOCS Training Center
Matt Reeves, NISG School of Forestry



Cooperators: 1. Montana State University-Northern/ Mntana Cooperative
Devel oprment Center (Business plan devel opnent)

2. Montana State University - Bozeman (advisory position)

3. M. Chuck Merja (information support)

Amount Funded: $12, 496

bj ecti ve:
1. Determ ne accuracy of existing nodel

2. Inplenment planned inprovenents
- Inproved neteorol ogi cal data source
- Delineation of Wnter and Spring wheat
- Inproved delineation of dryland wheat production in Mntana
- Emergence detection program
- Automat ed wheat growth stage program
- Crop maturity detection program

3. Determine reasons for inaccuracies and performsensitivity analysis

Title: Business Plan to Commercialize Satellite Vegetation Productivity Mdel

Institution: NMontana State University-Northern and the Montana Cooperative
Devel opnment Center (MCDC)

I nvestigators: Suzanne Tilleman, Coordi nator, MCDC

Sandra Erickson, Associate Professor, Departnent of Business, MU
Nort hern

MSU- Nort hern Seni or Busi ness Students

Amount Funded: $12, 440

hj ecti ve:
To docunent the benefits achieved fromthe research funded by the Weat and
Barley Committee as it relates to Montana. The objective is to show how the
research can be commercialized, with the first intent of successful
commercialization to benefit Montana. |f that is not possible, the business
plan will suggest the best conmercialization strategy.
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