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From the Director

The Colorado General Assembly enacted legislation in 1888 to
establish the Colorado Agricultural Experiment Station. This legislation
created for Colorado a federal-state partnership in agricultural research
that evolved from action of the United States Congress the preceding
year when the Hatch Act was passed. So this year we celebrate the
100th anniversary of federal legislation significant to agricultural research
as we bring down the curtain on the first hundred years of research
conducted by the Colorado Agricultural Experiment Station.

This station's contributions to Colorado agriculture cover a variety of
factors associated with the production, processing, and marketing of
agricultural products. Not only has the station's program included studies
on the myriad of factors associated with commodities but also studies
have dealt with the management of the human and natural resource base
on which agriculture depends.

This year's annual report, as in previous years, represents the
information that has been generated by research scientists supported by
the Agricultural Experiment Station. Publication of research results in
various forms is the major avenue for getting new information into the
hands of people for their decision-making.

The introductory portion of this report reflects the integrated
programmatic relationships among the research efforts. I am happy to
report that research efforts are being developed based not only on
priorities but also with scientists from several disciplines working together
to meet the research needs of Colorado agriculture. I am very pleased with the commitment of the scientists to this
approach as it allows for more efficient use of resources and, equally important, provides understanding of the
interrelationships among the physical, biological and socio-economic factors that make up an agricultural system.

Understanding interrelationships that affect the economic viability of agricultural systems is more critical today than
ever before, given the complexity of factors confronting agriculture. Never before has agriculture faced so many issues.
These impact every phase of the agricultural system from production through marketing and consumption of
agricultural products. The commitment of the Agricultural Experiment Station is to continue developing our research
program in a direction that allows Colorado agriculture to function in a rapidly changing economic and technological
environment.

Our goal is to conduct research that promises to improve the profitability of farming, ranching, and agricultural
industries. The station's program includes research to improve food product quality, to solve problems related to the
natural resources associated with agriculture, and to enhance the economic stability of rural Colorado. Researchers are
working to keep Colorado competitive in national and international markets.

Colorado's Agricultural Experiment Station has had an illustrious first century. We look optimistically to a bright
future of service to the state. We are planning a series of events to begin in 1988 to celebrate this station's one
hundred years as an integral part of the federal-state partnership for agricultural research. We hope you will be able to
participate in these activities.

The Agricultural Experiment Station is a publicly supported state research program as part of Colorado State
University, and your comments regarding our program and this report are welcomed and solicited.

R.D. Heil, Director
Agricultural Experiment Station
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Planning for Future Agricultural Research in Colorado
Background

In our 1985 Annual Report, we reported our long-
range planning to guide on-going research of the
Agricultural Experiment Station. In the planning process,
20 major long-term research and research-management
goals were identified. These goals continue to be refined
and objectives corresponding to those goals are being
developed.

Challenges
Technologies that producers need to remain

competitive are costly and complex. The research and
education community must develop programs focused
on a broad objective of increasing profitability to help
producers deal with problems associated with a
depressed agricultural economy. To remain competitive,
modern agriculture must maintain a cadre of highly
qualified scientists and professionals with resources to
continue research efforts in a wide range of multi-
disciplinary effort.

Transfer of technical information for decision-making
will require development of information networks
between sources of information and users such as
producers and markets and the maintenance of a
technology base to support the information network.

Critical to research, extension and education
program direction is an examination of factors
influencing the global, domestic, and Colorado
agricultural economy. This examination is an on-going
process. Many questions and assumptions influence
future direction of the Colorado Agricultural Experiment
Station research. The following are some questions and
assumptions from which we have developed plans for
new research initiatives.

Questions and Assumptions Which are Critical to
the Future of Agriculture

Further assessment is necessary to attain the broad
objective. Agriculture is influenced by the global
economy, technology, the natural resource base, and
demand for its products as well as other externalities.

One of the main factors affecting agriculture today
is the global economy in which we compete. Following
are several questions which relate to the global situation.
Can we assume that:

• recent increases in the food supply will continue? Can
food production increases which we have seen in
developing countries be sustained?

• the food and fiber needs of approximately 250 million
new people being added to our globe each year will
be met?

• the "greenhouse effect" will not dramatically alter
climates of the world?

• underdeveloped and developing nations will be able
to service their current large debt in the near future
and again resume economic growth and
development?

• policies which affect agriculture, both nationally and
internationally, will be developed to stabilize the
agricultural industry?

With respect to domestic production technology
and resources, products and profitability, future research
will be influenced by the following. Can we assume:
• that an agricultural production system heavily

dependent on chemical inputs will be continued?
• an adequate "human resource base" remains in

agriculture?

• an adequate capital base is available to serve
agriculture?

• that new technologies will strengthen agriculture?
• that interest rates will become lower and stabilize?
• a stable and reasonable cost energy supply exists?
• that the quality of our national resource base will be

sustained without greater inputs?

• that existing soil losses due to erosion will not
degrade the production potential of our land?

• there is an adequate quantity and quality of our water
supplies?

• that need for and abilities to transfer technology will
be increased?

• that the products of agriculture can respond to the
dietary preference of people?

• that new uses for agricultural products particularly
non-food can be developed?

And in addition, certain questions directly affect
research on Colorado agriculture. Can we assume that:
• opportunities for diversifying the economy of rural

Colorado can be found?

• Colorado's population will continue to grow?
• Asia and the Pacific Rim will develop as major trading

partners for Colorado?

• Colorado's agriculture and food processing sectors
can be stabilized and enhanced?

The questions raised are by no means meant to be
comprehensive. What they do is identify the complexity
of the situation we face in agriculture now and for the
foreseeable future.

These considerations led us to developing initiatives
important to maintaining a viable Colorado agricultural
industry. This economy includes five important sectors:
farm inputs (seed, feed, pesticides, fertilizer, equipment);
farm production; food manufacturing and distribution;
food retailing; and, restaurant and catering trades. These
sectors account for approximately $16 billion in gross
receipts annually.

The research programs of the Colorado Agricultural
Experiment Station emphasize base programs in plant
and animal breeding; diseases and pests; value-added
products; and development of markets for Colorado
producers. These programs require a multi-disciplinary
systems approach aimed at optimizing profit through
integration of management, production and marketing.

3



Emerging Research Priorities
Giving consideration to the questions and possible

assumptions, it is clear that the Colorado Agricultural
Experiment Station must direct research into four
important areas. However, in maintaining its base of
research, it is also clear that new additional funding
must be received to develop the potential offered by this
new research. Our 1987-88 legislative budget request
addressed the following new initiatives for funding:

1. Production, Processing, and Marketing of
New and Alternative Crops. Plants native to Eastern
Europe, Africa, and South America are a potential
diversification of Colorado agriculture if adaptable to
Colorado environment conditions, including arid
conditions on the eastern plain and growing conditions
in high altitude locations, and if suitable for commercial
production. Potential crops are sources of food and
non-food (industrial oils) products.

Research objectives include determining
adaptability, breeding, disease resistance, processing
characteristics and systems and identifying and
developing specialty markets. Marketing presents a
unique problem, because such crops are grown under
contract rather than sold in large developed markets.
Nutritional quality and product development are
extremely important aspects to be researched with
respect to differentiating potential products from other
alternatives. Certain crops may be marketed to the
health food industry which is experiencing a high growth
rate.

Certain regions of Colorado historically have grown
major commodities, such as wheat and corn, because
soil and environmental conditions dictate the type of
crops which can be grown. Deteriorating crop prices
due to surpluses and competitive markets require
commodity diversification.

New and alternative crops, if adaptable, will be
complementary to existing crops because cultural
practices (planting, fertilization, harvesting, etc.) will not
require materially different equipment or techniques.
However, it should be noted that acreage for these new
and alternative crops are not substitutes for acreage of
existing crops because potential markets as known
today are not large enough to absorb production at
levels of existing crops.

If research proves successful, certain crops may
have potential for export from Colorado as well as for
developing a processing industry in Colorado for
specialty crops. The end result expected is to increase
producer profitability and to broaden the agricultural
industry in processing and marketing opportunities.

2. Integrated Crop and Livestock Systems to
Improve Economic Efficiency and Profitability. The
systems approach is a new technology facilitated by the
development of computers that provides the means for
integrating single discipline research results on
agricultural production, processing and marketing into
systems that optimize economic return and resource
management.

This research will be directed toward finding
optimum combinations of crops, fertilizers, water
management, pest control, and marketing and
processing strategies for the agricultural systems of
Colorado. Further, livestock management research which
has been initiated through the Integrated Reproduction
Management program will be extended to livestock other
than beef cattle. The systems approach assists in
determining a balance between cropping and livestock
systems for developing management strategies from
which farmers and producers realize profits.

Modern technologies as well as a rapidly changing
economic environment have made agriculture so
complex that evaluating management strategies by trial
and error is impractical. The use of computer models
and expert systems technology appears to be a feasible
solution, however, such systems and data must be
developed. To predict which of the available
technologies offer the greatest promise of success, we
must test them using a systematic approach. As single
discipline research is used to solve a specific problem,
the solution can be entered into the model to determine
the impact on other factors influencing profitability.

3. Application of Biotechnology to Improve
Agricultural Economy and Enhance Environment.
Biotechnology applications to agriculture hold promise
for genetic improvements in livestock and crops to
reduce susceptibility to disease, to improve reproduction
processes, and to develop new crops.

The focus of the research will be:

• to utilize principles of biotechnology in the
development of improved methods for increasing
resistance of plants and animals to diseases, insects
and other pests.

• to utilize biotechnology in fermentation and other
processes to enhance "value-added" potential of
Colorado grown agricultural products.

• to improve animal resistance to environmental stress.

• to improve drought resistance of food and fiber crops.

• to develop improved methods for germplasm
maintenance so crucial to our basic livelihood.

Current developments and application of
biotechnology are focused nationally on human
biological science applications. Colorado State University
has the largest collection of programs in biology among
Colorado higher education institutions. These biology
programs are primarily directed toward animal and
plants. Certain biotechnology applications already have
given Colorado State University a preeminence in animal
biotechnology through cloning techniques. The
applications of biotechnology to plant sciences is
undeveloped. The AES mission (to support the Colorado
agricultural industry) dictates that research capability be
developed to address plant and animal biotechnology
possibilities. However, the research expertise and
facilities and equipment to conduct biotechnology
research are inadequate and must therefore be
developed.
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4. Development of Economic Alternatives to
Diversify Existing Crop and Livestock Operations.
The market base for existing agricultural products must
be broadened by developing alternative uses of existing
products, seeking alternative markets, developing
processing capability within Colorado for alternative
uses, and examining potential diversification of farmer
and producer revenues in such areas as incorporating
tourist activities (hunting, fishing, dude ranching) with
existing operations.

The thrust of this research is to:

• determine alternative uses of existing field and fruit
crops, and livestock products and diversify use of
agricultural lands and facilities.

• develop alternative markets by ascertaining market
niches to be exploited.

• determine viability of new processing plants for
adding value to Colorado crop and livestock products.
By broadening markets and processing capability,

the base of agricultural economic activity can be
strengthened which can increase returns to individuals
and in turn improve state revenues. Blending agricultural
with non-agricultural operations reduces sensitivity to
fluctuations in agricultural market prices and diversifies
revenues.

Summary
The Agricultural Experiment Station is uniquely

positioned to meet the challenge of increasing
profitability in agriculture. By raising critical questions, we
believe the research direction and new initiatives will go
a long way in meeting the challenge. Your support and
input has been and will continue to be valued in meeting
our common objective — increasing profitability in
Colorado agriculture.
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Colorado Agricuftural Experiment Station
1988-89 Legislative Budget Request

General Fund Budget Request

1986-87 Research and AES

Amount FTE

Administration $5,604,164 121.3
plus: inflation increases 391,125

equals: Program Base for 1987-88

plus: Emerging Research Initiatives:

$5,995,289 121.3

• Production, Processing, and
Marketing of New and Alternative
Crops 88,518 1.6

• Integrated Crop and Livestock
Systems to Improve Economic
Efficiency and Profitability 236,048 6.0

• Application of Biotechnology to
Improve Agricultural Economy and
Enhance Environment 172,255 2.8

• Development of Economic
Alternatives to Diversify Existing
Crop and Livestock Operations

equals: Total Research Program and

88,803 2.3

AES Administration Request $6,580,913 134.0

plus: Utilities 435,598
Colorado State University
General Administration and
Physical Plant 993,707 36.5

Total General Fund Request $8,010,218 170.5

Capital Construction Request

The highest priority in the AES capital construction
request is the development of the North Agricultural
Campus to replace existing lands near the Colorado
State University campus. Leases of lands used for
research, extension and instruction are expiring in
January, 1988 and cannot be renewed. Additionally,
other lands are being impacted by nearby commercial
development and long-term research cannot be
conducted.

The North Agricultural Campus is planned to be an
integrated multidisciplinary state-of-the-art research,
extension and instruction field facility for plant, soil,
water, and animal sciences. The principal benefits
associated with this facility and which distinguish the
facility from out-state research centers are:

• Serving as a field site to pilot test new research
findings developed in on-campus laboratories,
greenhouses and growth chambers.

• Developing research methodology and procedures
and base data for fuither testing on site-specific
environments at other locations and for determining if
results are consistent with initial observations.

• Providing home location for long term breeding
nursery for major grains, legumes and germplasm.

• Developing research methodology for addressing
agricultural chemicals mobility and transformation over
time.

• Providing environmental site characteristics which
model northeast Colorado.

The 1987-88 request incorporates Phase I of the
project.

Phase I. $1,124,600
Land preparation including land leveling, installing
irrigation systems, roadways and retention ponds.
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Colorado Agricultural Experiment Station
Statement of Revenues and Expenditures

Revenue:

1985-86
Actual

1986-87 Budget
Estimatel

State General Fund $6,549,958 $6,805,367
Federal Appropriations 1,500,531 1,500,531
Cash Sales 240,000 240,000

Total $8,290,489 $8,545,898

Expenditures:

Administration — Director's Office $ 220,736 $ 227,348
Program 6,837,821 6,992,466
Utilities 340,144 394,123
Colorado State University
Plant and Administration 891,788 931,961

Total $8,290,489 $8,545,898

1 After reduction for State General Fund recision.
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ODLORADO AGRICULTURAL EXPERIMENT STATION
RESFARCII DEPARTMENTS

COLLEGE OF AGRICULTURAL SCIENCES
Merle H. Niehaus, Dean

Agricultural and Natural Resource Economics
Kenneth C. Nobe, Head

Agronomy
Lee E. Sommers, Head

Animal Sciences
David R. Ames, Head

Entomology
John L. Capinera, Head

Horticulture
Kenneth M. Brink, Head

Plant Pathology and Weed Science
Gary A. McIntyre

COLLEGE OF APPLIED HUMAN SCIENCES
Bradford W. Sheafor, Interim Dean

Consumer Sciences and Housing
Carole J. Makela, Head

Food Science and Human Nutrition
G. Richard Jansen, Head

Human Development and Family Studies
Joseph G. Turner, Head

Textiles and Clothing
George A. Morgan, Head

COLLEGE OF ARTS, HUMANITIES AND SOCIAL SCIENCES
Thomas J.. Knight, Dean

History
Mark T. Gilderhus, Chairman

Political Science

COLLEGE OF ENGINEERING
Frank A. Kulacki, Dean

Agricultural and Chemical Engineering
Vincent G. Murphy, Head

Atmospheric Science
Thomas B. McKee, Head

Civil Engineering
John D. Nelson, Head

COLLEGE OF FORESTRY AND NATURAL RESOURCES
Jay M. Hughes, Dean

Earth Resources
Harold S. Boyne, Head

Fishery and Wildlife Biology
Robert S. Cook, Head

Forest and Wood Sciences
A. Allen Dyer, Head

Natural Resource Ecology Laboratory
Robert G. Woodmansee, Director

Range Science
Harold Goetz, Head

Recreation Resources & Landscape Arch.
R. Burnell Held, Head

COLLEGE OF NATURAL SCIENCE
John C. Raich, Dean

Biochemistry
Robert W. Woody, Chairman

Botany
Robert V. Parke,

Chemistry
John A. Straayer, Chairman Rodney K. Skogerboe, Chairman

Chairman

Sociology Zoology
David M. Freeman, Chairman Bruce A. Wunder, Chairman

COLLEGE OF VETERINARY MEDICINE AND BIOMEDICAL SCIENCES
James L. Voss, Dean

Microbiology and Environmental Health
Ralph E. Smith, Head

Pathology
Edward A. Hoover, Head

Physiology and Biophysics
Charles W. Miller, Acting Head

11



RESEARCH CENTERS

Main Station, Fort Collins

Willard L. Lindsay, Agronomy Coordinator
Gary Greathouse, Animal Sciences Coordinator
Kenneth W. Knutson, Horticulture Coordinator

Arkansas Valley Research Center, Rocky Ford

Frank C. Schweissing, Superintendent (Agronomy)

Eastern Colorado Research Center, Akron

David N. Schutz, Manager (Animal Sciences)

Fruita Research Center, Fruita

Harold M. Golus, Superintendent (Agronomy)

Mountain Meadow Research Center, Gunnison

Eugene G. Siemer, Superintendent (Agronomy)

Orchard Mesa Research Center, Hotchkiss

Kenneth S. Yu, Superintendent (Horticulture)

San Juan Basin Research Center, Hesperus

Alfred H. Denham, Superintendent (Animal Sciences)

San Luis Valley Research Center, Center

David G. Holm, Superintendent (Horticulture)

Southeastern Colorado Research Center, Springfield

Blaine Horn, Superintendent (Range Science)

Southeastern Colorado Research Center, Walsh

Edward J. Langin, Superintendent (Agronomy)

Southwestern Colorado Research Center, Yellow Jacket

Adrian G. Fisher, Superintendent (Agronomy)
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RESEARCH CENTERS ADVISORY OZIVIVIITTFFS

Arkansas Valley Research Center, Rocky Ford

John Bates
Ed Blackburn
Harry E. Blackburn
Sam Bourne
Tom Bregar
Earlin Bush
Dennis Caldwell
Don Cooper
Joey Degarbo
Bill Elder
Glen Ermel
Joe Farmer
Robert Gerler

Eastern Colorado Research Center, Akron

Joe Conrad
Herman Hettinger
John Holtorf

Fruita Research Center, Fruita

James G. Bernal
Don Case
William S. Cronk
Chuck Currier
Steve Franklin
Greg Gipp
Robert C. Hyde

Mountain Meadow Research Center, Gunnison

Earl Davie
Vevarelle Esty
Fred Field
Gordon Headlee
Eddie Hayward
John Mhlensek
Gordon Meek

Orchard Mesa Research Center,

Larry Fuller
Fritz Gobbo
Charles McKim

Hans Hansen
George Idler
John Kirnbrel
Mike Mann
Andrew Medina
Calvin Mhlcher
Allen Nicol
Paul E. Philpott
Dean Rusherky
Orville Tomky
Delbert Wells
Robert Wiley

Don Koester
Bob LaBore
Jay Spires

Dan Keep
Steve Pitts
Bobby H. Saunders
LaVerne Schafer
Eugene Scheetz
Richard B. Wilcox
Robert Whitcomb

Harry Peterson
Duane Phelps
Bill Sanderson
Bernard Smith
Cindy Smock
Lee Spann .
Till Trampe

Grand Junction

Rogers Mesa Research Center, Hotchkiss

Gary Broughton
Harold Broughton
Scott Ellis

Dean Phillips
Rob VanDeusen

Dean Phillips
Bill Tembrock
Dan Williams
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San Juan Basin Research Center, Hesperus
Southwestern Research Center, Yellow Jacket

Loren Alexander
Bob Bement
Bob Bishop
Robert Bragg
Phil Craig
Raymond Doyle
Larry Everett
Clement Frost
Ric Gruen
Don Heaney
Walt Henes
Joaquin Huntington
Lawrence Huntington
Lou Jarmon

San Luis Valley Research Center, Center

Dwight Freeman
James R. Myers
Jerry Smith

Southeastern Colorado

Tim Brann
Forrest Burns
Mike Carroll
Roy Dunn
John Ebright
James Ellenberger
Don Fowler
Virgil Grabeal
Merle Hall
Chip Hines
Frank Jacobs

Reece Mhllas
Dalton Montgomery
Michael Caquin
John Porter
Paul Redd
Howard Richards
Bob Seaton
Kenneth Seibel
Betty Shahan
Terry Snyder
Noel Wellborn
Bill Whyman
Bob Wilcox
Dean Winward

Carl L. Worley
Robert E. Wright

Research Centers, Springfield and Walsh

U. S. Central Great Plains

Ronald Boyd
Ed Cecil
James Donnelly
Fred Fassler
Wayne Foster
Loren Good
Terry Hall
Jerl Hamilton
John Holtorf
Ken Kuntz

(USDA)

Roger Johnson
A. C. Mang
Bernard Neill
Dean Nichols
Bob Pursley
Mike Reystead
Robert Shannon
Linly Stun
Terrill Swanson
Harold Unwin

Bruce Lindahl
Gilbert Lindstrom
Warm McCue
Don Mhis
Milton Mekelburg
Rob Pachner
Lowell Sonnenberg
Jay Spiers
Mark Wagers
Rick Zion

14



Agricultural Experiment Station
Technical Bulletins and Technical Reports

Technical Bulletins 

TB-86-1 Contingent Value Estimates for
Increments of Federal Grazing

TB-86-2 Liquid Sludge Incorporation and
Nitrogen Availability to Dryland
Winter Wheat

TB-L

TB-L-86-1 Atrazine Management Within a
Winter Wheat Corn-Fallow
Rotation (Anderson)

TB-L-86-2 Economics of Fed Beef Production
in Colorado

Technical Reports 

McKean, Hoff
Bartlett, Taylor

Barbarick, Utschig
Westfall

Anderson

Madsen, Gee

ANRE,
Range Sci.

Agronomy

Agronomy
USDA-CGPS

ANRE

TR-86-1

TR-86-2

Performance Test of Corn Hybrid
and Soy Bean Variety in Colorado
1985

Sorghum Hybrid Performance Tests

Echols

Youngman, Langin

Agronomy

Agronomy,
in Colorado, 1985. Shanahan,

Schweissing
SECRCS,
AVRC

TR-86-3 Performance of Greenbug - Youngman Agronomy
Resistant Sorghum Hybrids in
Arkansas Valley

TR-86-4 Response of Onions to Seven
Irrigation Levels

Crews, Ells Hort.,
MOE, ARS

TR-86-5 37th Annual Beef Cattle Brinks Animal
Improvement Report and Sale Data Sciences

TR-86-6 Climatological Observations at
the Southeastern Colorado

Peel Range Sci.
SECRCS

Research Center 1957-1985

TR-86-7 Peach Orchard Management Yu, Roygoyski,
Renquist

Hort.,
RMRC, CMRC

TR-86-8 Fall and Spring Nitrogen Russell, Westfall Agronomy
Fertilization of Dryland Winter Barbarick
Wheat

TR-86-9 Application of Anaerobically
Digested Sewage Sludge to

Barbarick,
Westfall, Follett

Agronomy

Dryland Wheat
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TR-86-10 The Effect of Respond on Corn Mark, Shanahan Agronomy

Grain Yields

TR-86-11 Sulfonylurea Herbicide Tech.: Sutherland Agronomy

Cbaparative Tolerance of No-Till SECRC
Grain Sorghum, Proso Millet, and
Winter Wheat to Soil-Applied
Chlorsulfuron (Glean) and its
Relation to Recropping Interval

TR-86-12 Sulfur Fertilization of Dryland
Winter Wheat

Follett, Vaughn,
Russell

Agronomy

A & CE - Agricultural and Chemical Engineering
ANRE - Agricultural and Natural Resource Economics
ARS - Agricultural Research Service
AVRC - Arkansas Valley Research Center
OMRC - Orchard Mesa Research Center
RMRC - Rogers Mesa Research Center
SBCRCS - Southeastern Colorado Research Center at Springfield

SDICRCW - Southeastern Colorado Research Center at Walsh

USDA-OGPS - USDA Central Great Plains Station
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PUBLICATIONS
AGRICULTURAL EXPERIMENT STATION

ANNUAL REPORT 1986

REPORTS TO INDUSTRY

AGRICULTURAL SCIENCES

AGRONOMY

DILLON, M.A. 1986. Comparing Small
Grains-Oats and Barley Varieties. 1986
Research Report, San Luis Valley Research
Center, Center, CO:

DILLON, M.A. 1985. San Luis Valley Small
Grain Variety Trials. 1985 Research Report,
San Luis Valley Research Center, Center, CO.

ECHOLS, J.W. AND QUICK, J.S. 1986. Wheat
Variety Performance Trials, Colorado 1986.
Colorado Wheat Farmer, 28(4)6-1,

JOHNSON, D.L. 1987. Alternative Crops -
Diversifying Colorado Farming. Colorado
Rancher and Farmer: 41(1)16-17.

LEGARD, D.E., GARRETT, K,A., AND SCHWARTZ,
H.F. 1986. Pseudomonad Bacterial Epiphyte
Studies in Colorado. Ann, Rept, Bean Improv.
Coop: 2929-30.

PETERSON, G.A. 1985. Improved Water Use
Efficiency with Conservation Tillage Systems.
The Colorado Conservator 1(2):8. State Soil
Cons. Board of Colorado, Denver, Colorado.

QUICK, J.S. 1986. Performance and Stability
of Hybrid Wheats in Colorado, Colorado Wheat
Farmer, 28(5)6-7,

QUICK, J.S. AND ECHOLS, .J N. Lower Seeding
Rates Bring Higher Profit. Colorado Wheat
Farmer. 28(3):6-7.

QUICK, J.S. 1986. Wheat Improvement for the
San Luis Valley. Proc. San Luis Valley
Potato/Grain Conference, Alamosa, CO:

QUICK, J.S. (ED.). 1986. Annual Wheat
Newsletter. Vol, 32, 225 p.

SABEY, BR., TOPPER, K.F. and VOOS, G. 1986.
Use of Sewage Sludge for Reclamation of Coal
Mine Spoils. Eds: SCHUSTER, M.K. and ZUCK,
R.H. Proceedings of High Altitude
Revegetation Workshop No. 7, Ft, Collins, CO.
p, 158-180.

REPORTS TO INDUSTRY

ANIMAL SCIENCES

ALLENDER, S., W.D. LAMM, J.S. BRINKS, N.E.
DALSTED and R.M. BOURDON. 1986. Simulated
Effects of Calving Season, Weaning Age and
Winter Feed Level on Beef Cow-Calf
Production, I. Biological Analysis. CSU
Beef Program Report, pp,41-46.

ALLENDER, S., W.D. LAMM, J.S. BRINKS, N.E.
DALSTED and R.M. BOURDON, 1986. Simulated
Effects of Calving Season, Weaning Age and
Winter Feed Level on Beef Cow-calf
Production. 11. Economic Analysis. CSU
Beef Program Report.

BELK, K.E., TATUM, J.D., AND WILLIAMS, F.L.
JR. 1986. Effects of Feeder Cattle Frame
Size and Muscle Thickness on Fat Distribution
in the Beef Carcass. CSU Beef Program
Report.
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PUBLICATIONS
AGRICULTURAL EXPERIMENT STATION

ANNUAL REPORT 1986

REPORTS TO INDUSTRY

AGRICULTURAL SCIENCES

ANIMAL SCIENCES

BLAST, D.A., LAMM, W.D., BRINKS,J,S., AND
TATUM, J.D. 1986, An Evaluation of Calves
Sired by Piedmontese, Gelbvieh, and Red Angus
Breeds of Cattle I. Growth Traits. CSU Beef
Program Report. p. 31,

BLASI, D.A., LAMM, W.D., BRINKS, J.S. AND
TATUM, J.D. 1986, An Evaluation of Calves
Sired by Piedmontese, Gelbvieh, and Red Angus
Breeds of Cattle II. Fertility Traits, CSU
Beef Program Report. p, 36.

BROWN, IN., ODDE, KG., LEFEVER, D.G., KING,
MI., NEUBAUER, C.J. AND ABERNATHY, L.A.
1986. Synchronization of Estrus in Beef Cows
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the 16th Annual Biochemical Engineering
Symposium, L.E. Erickson and L:T. Fan, eds.,
Kansas State University, Manhattan, KS. p.
113-122.

ALVAREZ-MARTINEZ, L., DALE, B.E. and HARPER,
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in the San Luis Valley: Diagnostic Analysis
of Farm Water Management. Presented at
Farming System Symposium, Kansas State
University, Manhattan, KS,
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Impacts and Analysis Methods of Extreme
Precipitation Estimates for Eastern Colorado.
M.S. Thesis, Climatology Rpt 86-4, CIRA Rept
115, CSU, August, 81 pp.

COWIE, JR. and McKEE, T.B. 1986. Colorado
Precipitation Event and Variability Analysis.
M.S. Thesis and Climatology Rpt 86-3, Atmos
Sci Dept, CSU, July, 110 pp.

DOESKEN, N,J, and McKEE, T.B. 1986.
Colorado Climate Summary Water Year Series
(October 1984-September 1985), Climatology
Rpt 86-1. Atmos Sci Dept, CSU, June, 115 pp.

DOESKEN, M.J. and McKEE, T.B 1986,
Characteristics of Precipitation Variability
in Colorado, Proceedings. Conf on Climate
and Water Management--A Critical Era, August
4-7, Asheville, NC, pp 106-108.
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PROFESSIONAL PAPERS

ENGINEERING

ATMOSPHERIC SCIENCES

DOESKEN, N:J., KLEIST, J D. and SWARTZ, D.

1986 Cooperative Solar Radiation Data

Collection Program, Ft. Collins, CO, June

1985-May 1986. Climatology Rept 86-5, Atmos

Sci Dept, CSU, September, 37 pp.

KLEIST, JO., DOESKEN, N,J. and McKEF, T.B.

1986. Precipitation Probabilities for

Selected Colorado Locations, Climatology Rpt

86-2, Atmos Sci Dept, CSU, July, 284 pp.

PROFESSIONAL PAPERS

CIVIL ENGINEERING

CARMIEN, M., COLPITTS, A., WARNER, LW., AND

SUNADA, D.K. 1986, Groundwater

Contamination Sites Along the Front Range,

Colorado. Groundwater Technical Report 412,

88 pp.

CLOSE, B., WARNER, J., SUNADA, G., AND

SUNADA, D.K. 1986. Pre- and Post-Processing

of Data for Groundwater Model. Presented at

4th National Conference on Microcomputers in

Civil Engineering, Orlando, FL, November

5-7, 1986,

HORSEY, H.R. 1986. Computer Decision

Support for Water Supply Development, Ph.D.

Dissertation, Department of Civil

Engineering, Colorado State University, Fort

Collins.

IBRAHIM, R.M. 1985. An Improved Irrigation

Turnout, MS. Thesis, Department of Civil

Engineering, Colorado State University, Fort

Collins, CO.

NIELSEN, K. AND WARNER, J.W. 1986, Aquifer

Contamination Potential from Chemigation.

Presented at Agricultural Impacts on

Groundwater Conference, August 11-13, 1986:

Omaha, NE,

PAULSON, C.P., MONTGOMERY, R,H., AND SANDERS,

T.G. 1986 Evaluation of Design Flow

Criteria for Effluent Discharge Permits in

Colorado, January, 1986,

SHAIKH, A. 1986. Surface Erosion of Compact

Clays Ph,D, Dissertation, Colorado State

University, Department of Civil Engineering,

Fort Collins, CO.

SRITHARAN, S., RICHARDSON, E,V , AND CLYMA,

W. 1984, Terminal Units and Irrigation

Project Performance, Paper presented at ASCE

Specialty Conference on Irrigation and

Drainage, Flagstaff, AZ

WARNER, J.W. AND NIELSEN, K. 1986,

Potential Groundwater Impacts from

Chemigation, 60 pp. Presented for

publication through Colorado Water Resources

Institute, N. Evans.
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PROFESSIONAL PAPERS

FORESTRY & NATURAL RESOURCES

FOREST & WOOD SCIENCES

DIEBEL, KENNETH EDWARD. 1986: Natural
Variation Among Seedlings from Colorado
Sources of Blue Spruce, M.S. Thesis, CSU,
Ft. Collins, CO: 41 pp.

DONNELLY, ON. 1986. Stand Harvest
Scheduling Using Optimal Control Methods.
Ph.D. Thesis, CSU, Ft: Collins. 190 pp:

RIDEOUT, D. 1985. Analyzing and Accounting
for the Costs of Multiple-use Forestry.
Proceedings Forest Transportation Symposium,
USDA Forest Service, Denver, CO.

RIDEOUT, D. 1985, Timber Sales Below Cost:
The Need for Public Accountability of
National Agriculture. June 5 and 6, 1985,
Washington, D.C.

PROFESSIONAL PAPERS

RANGE SCIENCE

ANGLETON, GEORGE, and CO. 80NHAM. 1986. An
Introduction to the Use of Linear Models in
the Analysis of Grazing System Responses, In:
Proc. Symp. on Statistical Analysis and
Modeling of Grazing Systems, Feb 11, 1986,
Kissimmee, FL Soc. for Range Manage,,
Denver, CO. pp. 19-36.

BAILEY, D.W., JOHNSON, D.E., FITCH, G.Q,, and
RITTENHOUSE, L.R. 1986. Effect of Thermal
Acclimation on Intake and Use of Energy by
Growing Beef Cattle. Proc, West. Sec. Am,
Soc. Anim. Sci. 37:

BAILEY, OW., JOHNSON, OF., FITCH, G.Q,, and
RITTENHOUSE, L.R. 1986, Effect of Thermal
Acclimation on Intake and Use of Energy by
Growing Beef Cattle. Proc. West. Sec. Am.
Soc, Anim. Sci. 37:

BARTLETT, E.T. 1985. Policy and Economic
Impacts of Present Management. In: Workshop
on Management of Riparian Areas, J,H, Smits,
eds. Public Lands Council, Denver, Sept,
1985, pp, 45-48.

GATEWOOD, R , L.R. ROATH, and K,ODDE. 1987.
The Influence of Management on Cow Condition
and its Interrelationship with Productivity.
Abstract 40th Annual Mtg, Soc. Range
Management, Boise, ID,

KRUEGER, W.C, and C.D. BONHAM, 1986.
Responses of Low Cattle Densities on Large
Areas of Forested Pastures. In: Proc, Symp.
on Statistical Analysis and Modeling of
Grazing Systems. Feb. 11, 1986, Kissimmee,
Fl. Soc. for Range Manage., Denver, Co. pp,
67-73.

LEININGER, NC., T.L. TUCKER, and N.J.
TRLICA. 1986. Herbivory and Recreational
Impacts on Important Plant Species, Abst. of
the 39th Annual Meeting of the Society for
Range Management, Orlando, FL. No. 249.

LEININGER, NC., and M.J. TRLICA. 1986:
Successional and Hydrological Changes
Following Protection from Long-term Heavy
Grazing in a Northern Colorado Riparian Zone,
Abst. of the IV Int. Congress of Ecology,
Syracuse, New York, p. 214:

ORODHO, A.B., R. CUANY, and N.J. TRLICA.
1986: Clipping Affects Vigor and Seed
Production of Indian Ricegrass. Abst. SRM
Annual Meeting, Orlando, FL

PICKENS, JR., J G. HOF, and E.T. BARTLETT,
1986. Fuzzy Goals, MAXMIN Programming, .and
Natural Resource Management, Proc. of Symp
of Systems Analysis in Forest Resources
Management, Athens, GA, Dec. 9-11, 1985.
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PROFESSIONAL PAPERS

FORESTRY & NATURAL RESOURCES

RANGE SCIENCE

RITTENHOUSE, L.R. and CD. BONHAM, 1986,
Introduction to Statistical Analysis and
Modeling of Grazing System Studies, In:
Proc, Symp. on Statistical Analysis and
Modeling of Grazing Systems. Feb. 11,
Kissimmee, FL., Soc. for Range Manage.,
Denver. pp 1-8.

RITTENHOUSE, L.R. 1986, Forage Quality
Characteristics: Primary Chemistry of
Grasses. In: Proceedings of Integrated Pest
Management on Rangeland: State of the Art in
the Short Grass Prairie Rcosystem. A
Symposium, Reg. Proj, W-161, IPM, CSU, Ft.
Collins.

RODRIGUEZ, A. 1986. Forage and Livestock
Management as a Stocastic Control Problem.
Ph.D. Thesis. CSU.

RODRIGUEZ, A.,L,R ROATH, and DA. JAMESON,

1986. Application of Dynamic Programming in
Making Grazing Management Decisions,
Abstract. 39 Annual Mtg., Soc. for Range

Management. Kissimme, FL,

SALA, OF., PARTON, NJ, LAUENROTH, W.K.,

and JOYCE, L.A. 1986. Regional Net Primary

Production and Soil Organic Matter for the

Great Plains of the United States. Symposium

on the Role of Landscape Heterogeneity on the

Spread of Disturbance. Univ. of Ga., Athens,

1/15-17,

SALA, OF., PARTON, N.J., LAUENROTH, W.K.,

and JOYCE, L, 1986. Regional Net Primary

Production of the Great Plains of the U.S.

Poster presentation at 39th Annual Meeting.,

Soc. Range Manage, Orlando, FL., February

9-14.

TARASSOUM, T., N.J. TRLICA, and R.H. HART.
1986. Responses of Blue Garma and Western
Wheatgrass to Grazing Systems and Stocking

Rates. Abst. SRM Annual Meeing, Orlando, FL.

TURNER, S.J., and M.J. TRLICA, 1986.
Competition Between Two C4 Grasses: Water

Use and Vegetative Reproduction. IV Int.

Cong. Ecol., Syracuse, NY.

PROFESSIONAL PAPERS

HUMAN RESOURCE SCIENCES

FOOD SCIENCE AND NUTRITION

LAMPI, K , MATHIA, M.M. and ALLEN, K,G.D.
1986. The Role of Dietary Copper in
Prostaglandin Synthesis. Fed, Proc. 45:237
(Abstract 4482)

MASOR, M.L,, GRUNDLEGER, M.L., and JANSEN,
G.R. 1986. Effect of Protein Quality on C14
Glucose Utilization in Isolated Rat Mammary
Acini. Fed. Proc, Abstrat 45:366.

MASOR, M.L., GRUNDLEGER, M.L,, and JANSEN,
G.R, 1987. Effect of Dietary Protein on

Insulin Dtimulation of Hlucose Utilization in
Rat Mammary Slices. Fed. Proc. Abstract
Submitted.

MATHIAS, N.M., LEONBERG, B. and SENNE, B.C.
1986. Dietary Linoleate, Vitamin E and
Pulmonary Prostanoid Metabolism, Proceedings
Conf. Nutrition in Cystic Fibrosis,
Washington D.C.

SENNE, B.C. and MATHIAS, MA, 1986.
Pulmonary Eicosanoid Production in Guinea
Pigs Fed Diets Varying in Linoleate. Fed.
Proc. 45:236 (Abstrat 4474).
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PROFESSIONAL PAPERS

VETERINARY MEDICINE

PATHOLOGY

CHENEY, J,M., BALL, L., MORTIMER, RD.,
KIMBERLING, CV 1985, Treatment of Bovine
Trichomoniasis with Iprondiazole. Proceeding
American Assoc of Veterinarian
Parasitologists, 36,

CHENEY, J.M, 1986. Anthelmintic and
Insecticide Considerations of Small
Ruminants. Proceeding 47th Annual Western
Conf. for Veterinarians, CSU. 24-29.

CHENEY, J.M. 1986. Efficacy of Ivermectin
Compared with Levamisolecoumaphos Combination
on Internal and External Parasite Control in
Feedlot Steers. Proceeding 7th Annual
Western Conf, for Food Ani, Vet, Med., U. of
Arizona. 17,

CHENEY, J.M. 1987, Anthelmintic Usage in
Feedlot Cattle. Proceedings 48th Annual
Conference for Veterinarians, CSU, 10-12,

JONES, R.L. 1986. Interpretation of
Microbiology Laboratory Diagnostic
Evaluations, Proc 47th Annual Conf. for
Veterinarians, Col. Vet. Med. Assoc. pp,
73-82.

TEFGARDEN, R M. and COLLINS, J.K. 1986.
IBR: An Update for Cattlemen. Colorado
Rancher and Farmer.

PROFESSIONAL PAPERS

PHYSIOLOGY AND BIOPHYSICS

ALLENDER, SR. 1986. Simulated Effects of
Calving Season, Weaning Age and Winter Feed
Level on Beef Cow-Calf Production, M.S.
Thesis. Colorado State University, Fort
Collins. 80 pp.

PROFESSIONAL PAPERS

ARTS, HUMANITIES & SOCIAL SCIENCES

SOCIOLOGY

BEEBE, M. and TROCK, N. 1986. Applications
of the Farming Systems Methodology to the San
Luis Valley in Southern Colorado. Paper at
the Farming Systems Symposium, Kansas State
University, Manhattan. 23 pp.

BEEBE, M. 1986 An Historical Examination
of the Erosion and Degradation of the Alamosa
River of the San Luis Valley. San Luis
Valley Project draft report, 39 pp.
+appendices

BEEBE, M., HATAMI, B., HELGREN, J., PROVANCE,
P and TER KUILE, M. 1986. Report of the
San Luis Valley Research/Extension Project,
1985. San Luis Valley R/E Project, CSU, Ft.
Collins, 140 pp. + appendices.

HATAMI, B., EARLY, A., PODMORE, T., and KNOP,
E. 1986. Irrigated Farming Systems Research
in the San Luis Valley.. Paper at the Farming
Systems Symposium, Kansas State University,
Manhattan.

KNOP, E., TER KURE, M. SCHMEHL, W. and
BEEBE, M, 1986. Making the Mixed-Discipline
Farming System Model Work! Issues and
Management Insights from U.S, and Egyptian
Projects. In Cornilia Butler Flora and
Martha Tomecek, eds., Farming Systems
Research and extension: Management and
Methodology, Manhattan, KS: Kansas State
University , 49-68. (publication of 1985
paper).
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PROFESSIONAL PAPERS

NATURAL SCIENCES

BIOCHEMISTRY

BRUSS, ML., TAMURA, DM,, CREVELING, D,S.,

and SQUIRE, P.G. 1986, Abstract, 7th

Western Conference for Food Animal Veterinary

Medicine, Tucson, AZ, March 17-19,

Maematology of Calves with Pasteurella

haemolytica Infection or Endotoxin Infusion.

BYRNE, TB, 1986, The Purification and

Characterization of the Endotoxin of

Pasteurella haemolytica. M.S. Thesis, CSU.

MUIR, S., BRUSS, M. , SQUIRE, PG,, et al,

1986. Abstract, 7th Western Conference for

Food Animal Veterinary Medicine, Tucson, AZ,

March 17-19, 1986, Mitogenic Response of

Peripheral Blood Lymphocytes from Calves

Innoculated with Pasteurella haemolytica,

PROFESSIONAL PAPERS

NATURAL SCIENCES

BOTANY

HENDRIX, J.E., J.C. LINDEN, 0,H. SMITH and

C.W. ROSS. 1986. Influence of Assimilate

Partitioning During Inflorescence Development

on Grain Numbers in Winter Wheat, In J.

Cronshaw and W.J. Lucas (eds.).

International Conf. on Phloem Transport,

Asilomar, Calif.

HENDRIX, J.E. 1985. Partitioning of

Surcrose into Fructans in Winter Wheat Stems,

In R.L. Heath and J. Priess (eds.).

Partitioning in Photosynthetic Tissue. Proc.

8th Ann. Symp. Pl. Physiol. Am. Soc. Plant

Physiol, Rockville, MD,



1987 Field Day Schedule
Agricultural Research Centers

May 19 Eastern Colorado Research Center, Akron, 10:00 a.m. View cattle and facilities; noon
lunch and afternoon program.

June 2 Integrated Reproduction Management, John Worthington Ranch, MaybeII, 10:00 a.m.
June 16 Southeastern Colorado Research Center with Plainsmen Agri-Search Foundation, Walsh,

1:00 p.m. Review of on-going research.
June 18 Mountain Meadow Research Center, Gunnison, 1:15 p.m. Agronomy research.
July 16 Integrated Reproduction Management, Orval Lynch Ranch, Ault, 10:00 a.m.
July 16 Orchard Mesa Research Center, Grand Junction, 10:00 a.m. Orchard management and

fruit research program.
July 20 Integrated Reproduction Management, Jim Chancellor Ranch, Branson, 10:00 a.m.
July 21 Colorado State University Bay Farm Research Facility, Fort Collins, 2:00 p.m. Review of

research in Plant Pathology/Weed Science and Entomology.
July 21 Agronomy Research Center, Fort Collins, 4:30 p.m. Review of research on forage crops,

corn, sorghum, millets, dry beans, soybeans, and alternative crops.
July 23 Fruita Research Center, Fruita, 4:00 p.m. Review of current research.
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