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When I assumed the position of director of the
Colorado Agricultural Experiment Station on November 1,
1984, I told our scientists that two things were essential for
us to fulfill our mission — addressing high-priority research
needs and improving agricultural research productivity.

I'm pleased to report the scientists have joined with me
in this commitment.

This annual report is an important step in accounting for
our program. While only a small portion of our research can
be described in any one publication, this report is an
attempt to summarize the diversity of research conducted
by CAES scientists. This research diversity is essential to
address Colorado's highly complex and diversified
agriculture.

Colorado's economy has been and continues to be
driven by its natural-resource base. Agriculture, a major
component of that base, is an important contributor to the
state's economy. The farm-gate value of agricultural crop
and livestock sales was $3.3 billion in 1984. Adding a
multiplier factor of four makes agriculture a $13.2 billion
contributor to the state's economy.

The Colorado Agricultural Experiment Station faces
many demands on its resources and expertise in order to
address the challenges of the '80s. The Agricultural
Experiment Station mission is to conduct research that
helps maintain agriculture as a major contributor to and
stabilizer of the state's economy and to enhance this
potential in the future.

I'm convinced the Agricultural Experiment Station's
mission to conduct a quality and responsive research
program is the key to maximizing agricultural economic
stability and enhancing agriculture's contribution to the
citizens of Colorado.

Many of you have been asked to help establish
research priorities. We will continue to ask the rural
communities to help us evaluate our programs to ensure
their responsiveness to the needs of Colorado agriculture.

This annual report outlines our current research
direction, discusses recent progress and achievements and
contains a bibliography of research publications produced by
our scientists.

We are interested in your opinions on our research
direction. Tell us what you like or don't like about our
research efforts.

R. D. Heil, Director
Agricultural Experiment Station





HISTORY

The Morrill Act of 1862 established the concept of land-grant univer-

sities and provided the means by which the states could build those univer-

sities. By 1870 Colorado's land grant institution, Colorado State University,

had become a reality.

The Colorado Agricultural Experiment Station officially was established

in 1888 and charged with the responsibility for research basic to needs

related to all aspects of agriculture. It was to do this through studies,

scientific investigations and experiments that contribute to the establishment

and maintenance of a permanent and efficient agricultural industry in

Colorado.

During its 98-year history, the Colorado Agricultural Experiment Station

has expanded its research program into a statewide system of laboratories,

greenhouses and field facilities at the main station in Fort Collins and 11

research centers throughout the state. Research is conducted in eight program

areas by scientists from 32 departments located in seven colleges.

The 1887 Hatch Act that established agricultural experiment stations and

the 1914 Smith-Lever Act that originated the Cooperative Extension brought

about the union of instruction, research and service at land-grant institu-

tions. The land grant institution provide the environment in which to conduct

research programs on difficult problems requiring years to solve.

THE CHALLENGE

Technologies that farmers need to remain competitive are costly and

complex. To help producers deal with problems of a depressed agricultural

economy, the research and education community must develop research and educa-

tion programs focused on increasing profitability. These programs require a
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multidisciplinary-systems approach aimed at optimizing profit through integra-

tion of management, production and marketing. The goal is maximum profit, not

necessarily maximum production and at the same time optimizing use of the

natural resource base.

To remain competitive, modern agriculture must maintain a highly

qualified cadre of scientists and professionals and provide them with the

resources and support to continue research efforts in a wide range of multi-

disciplinary areas.

PLANNING PROCESS

In 1983 the Colorado Agricultural Experiment Station initiated a plan to

improve the effectiveness of research programs. This planning process

involves input from commodity groups, general farm organizations, scientists,

extension personnel and state agencies. This initiative includes:

O a long-term research-needs assessment for serving Colorado

agriculture;

o identified research goals on which to build a research plan.

A research plan to meet these long-term needs;

o an annual research-objectives assessment that presents the

Colorado Agricultural Experiment Station's priorities for the

next fiscal year and required financial support;

O an annual accomplishment report specifying on-going research

programs and accomplishments along with expectations for the

future.
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These four activities are interrelated and constitute current efforts to

develop an overall strategic-planning process that provides the Colorado

Agricultural Experiment Station with a way to determine and direct the program

toward high-priority research needs.

GOALS AND OBJECTIVES

From this planning process, 20 major, long-term research and research-

management goals have been identified:

1. Strengthen research programs in soil management.

2. Strengthen and expand programs on surface and ground water use,

conservation management, irrigation efficiency and water quality.

3. Strengthen and assess management practices and systems to improve

range, forest and wildlife management.

4. Expand research for controlling weeds, insects, diseases and other

pests of plants and livestock.

5. Strengthen research to improve efficiency of energy use.

6. Strengthen and expand research to develop systems to optimize crop

and animal production through integration of physical, biological

and socio-economic factors.

7. Expand research in genetic engineering and biotechnology.

8. Expand research in the development of new and alternative crop

and livestock enterprises.

9. Strengthen research programs in animal breeding, nutrition, repro-
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duction, health and genetics.

10. Maintain strong crop-breeding programs.

11. Expand research programs to develop applications of computer tech-

nology and electronic sensing systems.

12. Expand research programs in production, marketing and processing

to increase the value-added quality and marketing potential of

Colorado agricultural products.

13. Strengthen and expand research in agricultural finance, credit

and policy.

14. Expand research to assure the nutritional value, quality and safety

of the food supply.

15. Strengthen research to evaluate the impact of socio-economic and

institutional changes on rural families and communities and the

effect of these changes on consumer needs and use of agricultural

products.

16. Plan and maintain a balanced program of basic and applied research.

17. Improve coordination and strengthen statewide research programs.

18. Upgrade outmoded scientific instruments and develop a systematic

process for future replacement.

19. Improve facilities and provide adequate facilities maintenance for

increasing program effectiveness.

20. Continue the development and updating of a long-range research plan.
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RESEARCH IN PROGRESS

Supported by the Colorado Agricultural Experiment Station, CSU scientists

are involved in literally hundreds of projects ranging from basic to applied

research. Research results have been adapted to the needs of commercial agri-

culture with, in many cases, immediate benefit to producer and consumer alike.

For example:

NEW PLANTS HOLD PROFITABILITY PROMISE

Colorado producers are looking for alternative crops that will profitably

replace those either no longer profitable or no longer grown and that will fit

into the crop rotation.

Colorado State University Agricultural Experiment Station researchers are

studying 15 species of exotic plants at the various research centers, several

of which show promise as profitable alternative crops for Colorado.

Quinoa (Chenopodium quinoa) appears to be a viable alternative crop for

Colorado's high intermountain valleys. Sixteen cultivars were studied with

yields of up to 30 bushels per acre.

Amaranth (Amaranthus cruentus) is well adapted to cultivated areas in the

state's Eastern Plains. Yields at the CSU research centers averaged around

1,500 pounds per acre.

One hundred crambe (Crambe abyssinica) entries were evaluated in Fort

Collins, and 15 will be advanced to yield trials. Crambe produces an inedible

indutrial oil which is in demand.

Sesame (Sesamun indicum) and rapeseed (Bassica napus) trials involved 232

sesame lines and one cultivar of rapeseed. Both species produced economic

yields under one irrigation plus rainfall. Sesame appears well suited for the

hot, dry areas of southeastern Colorado. Rapeseed is better suited for areas

of adequate moisture.
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SCIENTISTS HARVEST CLOUDS IN SEARCH OF

ELUSIVE ERWINIA CAROTOVORA BACTERIUM

New research by Colorado State University scientists has cracked the

mystery of how supposedly healthy potatoes become infected with a disease that

annually causes $100 million in crop losses worldwide.

The research has shown the bacterium Erwinia carotovora appears to be

transported to Western potato fields by clouds from the Pacific Ocean.

Researchers tracked Erwinia bacteria in rainfall and snow in Oregon and

Utah and found it apparently moved in clouds at least as far as Colorado.

Erwinia was located in the mountain snowpack and in the Yampa, Elk, Rio

Grande, Arkansas and South Platte rivers.

Once deposited in precipitation, the bacteria can enter the soil directly

or fall into waterways used for irrigation. Under certain conditions, a

single bacterium can multiply by 200 million times in a day and infect pota-

toes specifically grown to be disease free.

Erwinia carotovora causes "soft rot" and "black leg" in potatoes and also

infects other vegetable crops. In Colorado, the bacterium is the worst preda-

tor for the potato industry, which annually produces 1.7 billion pounds of

potatoes. Losses due to Erwinia amount to 10 to 15 percent of the state's

annual $60-million potato crop.

WHEAT BREEDERS DEVELOP HIGHER-YIELDING SPRING AND WINTER WHEAT

Several thousand lines of winter and spring wheats were evaluated as part

of the ongoing wheat-development program. More acres of wheat are planted and

harvested in Colorado than all other field crops combined.

A new, medium-height, hard red, winter wheat--Carson--was released in

August. It is higher yielding and earlier maturing than Sandy, currently the
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premier wheat in Colorado, and has better seedling emergence under adverse

conditions. It also is equal or superior to Sandy in all measures of milling

and baking quality.

Agricultural Experiment Station researchers also released a new biscuit

wheat--soft white spring wheat. Blanca has at least a 10-percent higher grain

yield and less lodging than Owens, the current highest-yielding variety in the

state.

Historically, white wheat flour was shipped into Colorado from the West

Coast. When shipping costs nearly priced the white wheat flour industry out

of the Colorado market, CSU's Agricultural Experiment Station was asked for

help. Out of this contact white wheat production has grown to more than 2.5

million bushels per year. In addition, the production of crackers, cakes and

cookies in Colorado has more than doubled.

NEW MARKET FOR MEAT OPENED BY RESTRUCTURED BEEF DEVELOPMENT

A raw meat binding process developed by Colorado State University research-

ers, funded in part by the Agricultural Experiment Station, permits the manu-

facturing of fresh meat into size, shape and quality demanded by a particular

market.

The binding material is one that has been fully approved by the Food and

Drug Administration. The binding material makes up less than 1 percent of the

product and contains no sodium chloride (table salt) or phosphate salts. The

finished product can be marketed in the raw refrigerated state.

The process involves working with the raw meat, which can be put into any

desired shape. The process allows the processor to maintain precise portion

control. The restructured meat can be battered, breaded, put in a barbecue or

gravy sauce, pre-grilled or pre-fried, put in a pouch or used in any other way

imagined.
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No trim waste exists in the restructured product, and lean and fat content

can be precisely controlled. Since exact standards can be set and achieved,

products can be made for any specific market segment.

ETHANOL FROM SWEET SORGHUM 30-PERCENT CHEAPER

Plans to phase out the use of lead additives in gasoline should energize

the domestic ethanol market, putting additional pressure on researchers to

develop more efficient ways to produce ethanol alcohol.

Agricultural Experiment Station researchers have found a way to produce

ethanol from sweet sorghum that will prove to be 30-percent cheaper than prac-

tices commonly used.

Sweet-stalk forage sorghum was studied because of its potential for

bioconversion to fuel alcohols. The forage was harvested, chopped and cellu-

lolytic enzymes were added prior to ensiling. Ensiling acted as a pretreat-

ment for lignocellulose bioconversion. In situ cellulose hydrolysis during

storage of sweet sorghum by ensiling contributed to favorable economics for

conversion of sweet sorghum to alcohol or chemical feedstocks.

Simplification of the preprocessing operations eliminated capital equip-

ment for enzyme hydrolysis and recovery. Preliminary process design of an

in situ process showed greater than 60 percent return-on-investment before tax

for a plant producing 10 million gallons anhydrous ethanol per year compared

to 10 percent return-on-investment for conventional means of bioconversion of

sweet sorghum after ensiling without in situ cellulose hydrolysis.

IRM PROGRAM TAKES INTERDISCIPLINARY APPROACH TO RANCH PROBLEMS

No pat answers exist to any ranching problem. Every ranch is different--

different assets, liabilities, land resources, human resources, emotional
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requirements and family dynamics. Colorado State University's Integrated

Reproduction Management program is an attempt to pull together the University's

many disciplines to help solve problems associated with ranching.

Disciplines on the IRM team include reproduction physiology, range manage-

ment, agricultural economics, animal science and veterinary science.

The goal of the IRM program is to increase the pounds of calf produced

per ranch by 10 percent within five years in a financially beneficial way.

Progress has been made in a number of areas on all ranches. In one case,

the calving season has been reduced from 180 days to 100 days, and in another a

copper deficiency was detected and corrected. On a third ranch, losses of

newborn calves to scours was almost eliminated.

A computer program was developed to determine optimal calving time for

ranchers in Colorado. Based on data obtained from IRM cooperators, calving

later in the spring, closer to the onset of natural feed-stuffs, seems the

most desirable based on profitability.

SUMMARY

The above examples describe only a few of the projects which are under

investigation. Research continues in other areas to maintain the economic

stability of agriculture in Colorado.
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COLORADO AGRICULTURAL EXPERIMENT STATION
RESEARCH DEPARTMENTS

College of Agricultural Sciences College of Forestry and Natural Resources
Merle H. Niehaus, Dean Jay M. Hughes, Dean

Agricultural and Natural Resource Economics Earth Resources
Kenneth C. Nobe, Head Harold S. Boynes, Head

Agronomy Fishery and Wildlife Biology
Lee E. Sommers, Head Robert S. Cook, Head

Animal Sciences Forest and Wood Sciences
David R. Ames, Head A. Allen Dyer, Head

Entomology Natural Resource Ecology Laboratory
John L. Capinera, Head Robert G. Woodmansee, Director

Horticulture Range Science
Kenneth M. Brink, Head Harold Goetz, Head

Plant Pathology and Weed Science College of Human Resource Sciences
Gary A. McIntire, Head Helen J. McHugh, Dean

College of Arts, Humanities and Social Science Consumer Sciences and Housing
Frank J. Vatano, Dean Carole J. Makela, Head

History Food Science and Human Nutrition
Mark T. Gilderhus Richard G. Jansen, Head

Political Science Human Development and Family Studies
John A. Straayer, Chairman Joseph G. Turner, Head

Sociology College of Natural Sciences
David M. Freeman, Chairman John C. Raich, Dean

College of Engineering Biochemistry
Frank A. Kulacki, Dean Robert W. Woody, Interim Chairman

Agricultural and Chemical Engineering Botany
Vincent G. Murphy, Acting Head Robert V. Parke, Chairman

Atmospheric Science Chemistry
Thomas B. McKee, Head Rodney K. Skogerboe, Chairman

Civil Engineering Zoology
Johannes Gessler, Acting Head Bruce A. Wunder, Interim Chairman



College of Veterinary Medicine and Biomedical Sciences RESEARCH CENTERS
James L. Voss, Dean

Clinical Sciences
Anthony P. Knight, Acting Head

Microbiology and Environmental Health
Ralph E. Smith, Head

Physiology and Biophysics
David Robetshaw, Head

Main Station, Fort Collins
Donald R. Wood, 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, Grand Junction
A. Richard Renquist, Superintendent (Horticulture)

Rogers 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
Darrell Peel, Superintendent (Range Science)

Southeastern Colorado Research Center, Walsh
Edward J. Lanqin, Superintendent (Agronomy)

Southwestern Colorado Research Center, Yellow Jacket
Adrian G. Fisher, Superintendent (Agronomy)
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RESEARCH CENTERS ADVISORY COMMITTEES

Arkansas Valley Research Center, Rocky Ford

Harry E. Blackburn
Bill Elder
Sam Bourne
James Valliant
Orville Tomky
Andrew Medina
Joe Farmer
Delbert Wells
Glen Ermel
Earl in Busch
John Kimbrel
Mike Mann

Eastern Colorado Research Center, Akron

Don Koester
Herman Hettinger
John Holtorf, Jr.

Fruita Research Center, Fruita

Robert Gobbo
John Justman
Robert C. Hyde
Richard M. Frazier
Don Case
Terry Moore
Dan Keep
Eugene Scheetz
James G. Bernal
Steve Pitts

Mountain Meadow Research Center, Gunnison

Bill Trampe
John Malensek
Mike Wilson
Earl Davie
Fred Field
Gordon Headlee
Eddie Howard
Gordon Meek

Paul E. Philpott
Joey Degarbo
Allen Nicol
Dennis Caldwell
Robert Gerler
Hans Hansen
George Idler
John Bates
Calvin Melcher
Charles Dionisio
Robert Wiley
Tom Bregar

Jay Spires
Bob LaBore
Joe Conrad

Steve Franklin
Richard B. Wilcox
Bobby H. Saunders
William S. Cronk
Greg Gipp
Robert A. Madsen
Ray Cogburn
James Stanko
Thomas Doherty

Harry Peterson
Duane Phelps
Bill Sanderson
Bernard Smith
Cindy Smock
Lee Spann
Vevarelle Esty



Orchard Mesa Research Center, Grand Junction

Dean Phillips
Fritz Gobbo
Larry Fuller

Rogers Mesa Research Center, Hotchkiss

Dan Williams
Gary Broughton
Dean Phillips

San Juan Basin Research Center, Hesperus
Southwestern Research Center, Yellow Jacket

Robert Bragg
Herschel Oliver
Larry Everett
John Porter
Bob Wilcox
Ric Gruen
Reece Mallas
Eldon Rice
George Stewart

San Luis Valley Research Center, Center

Carl L. Worley
James R. Myers
Dwight Freeman

Southeastern Colorado Research Centers,

Forrest Burns
A. C. Ming
Bernard Neill
Terrill Swanson
Dean Nichols
Merle Hall
Virgil Grabeal
Don Fowler
John Ebright
Roger Johnson
Mike Carroll

Rob VanDeusen
Charles McKim

Scott Ellis
Bill Tembrock
Harold Broughton

Lawrence Huntington
Phil Craia
Russell Crowley
Bob Bishop
Fred Kroeger
Don Heaney
Betty Shahan
Noel Wellborn

Douglas Ford
Robert E. Wright

Springfield and Walsh

Chip Hines
Mike Reystead
Frank Jacobs
Linly Stum
Robert Shannon
Bob Pursley
Harold Unwin
James Ellenberger
Roy Dunn
Tim Brann
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U. S. Central Great Plains (USDA)

Fred Fassler
Terry Hall
Rob Pachner
Jerl Hamilton
Ken Kuntz
John Holtorf
Milton Mekelburg
Jay Spiers
Rick Zion
Gilbert Lindstrom

Lowell Sonnenberg
Don Mais
Wayne Foster
Loren Good
Bruce Lindahl
Ed Cecil
James Donnelly
Warren McCue
Mark Wagers
Ronald Boyd
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BOYLE, F. W., JR. AND W. L. LINDSAY. 1985.
Preparation, x-ray diffraction pattern, and
solubility product of manganese (111)
phosphate hydrate. Soil Sci. Soc. Am. J.
49:758-760.

BOYLE, F. W., JR. AND W. L. LINDSAY. 1985.
Diffraction patterns and solubility products
of several divalent manganese phosphate
compounds. Soil Sci. Soc. Am. J. 49:761-766.

CASCIANO, D. H. AND H. F. SCHWARTZ. 1985.
Field measurement of white mold disease
resistance and avoidance. Phytopathology
75: Abstract no. 153.

COREY, A.T. AND A. KLUTE. 1985. Application
of the potential concept to soil water
equilibrium and transport. Soil Sci. Soc. Am.
J. 49(1):3-11.

ELRASHIDI, M. A. AND W. L. LINDSAY. 1985.
Solubility relationships of fluorine minerals
in soils. Soil Sci. Soc. Am. J. 49:1133-1136

FOLLETT, R. H. AND D. G. WESTFALL. 1985.
The procedure for conducting fertilizer
recommendation comparison studies. J. Ag.
Ed. (in press)

HANSON, R. L. AND D. G. WESTFALL. 1985.
Orthophosphate solubility and availability of
dual applied nitrogen and phosphorus. Soil
Sci. Soc. Am. J. 49:1283-1289.

HAVLIN, J. L. AND D. G. WESTFALL. 1985.
Potassium release kinetics and plant response
in calcarerous soils. Soil Sci. Soc. Am. J.
49:366-370.

HAVLIN, J. L., D. G. WESTFALL AND S. R.
OLSEN. 1985. Mathematical models for
potassium release kinetics in calcareous
soils. Soil Sol. Soc. Am. J. 49:370-376.

JACOBSEN, J. AND W. R. SCHMEHL. 1985.
Nitrogen fertilization of sugarbeet and
fodder beet for potential alcohol production.
Jour. Amer. Soc. Sugar Beet Tech., Vol. 23.

JOHNSON, D. L. AND BALLON, E. 1985. Quinoa
in Colorado. WSCS Abst. p. 9.

LEGARD, D. E. AND H. F. SCHWARTZ. 1985.
Sources and control of bacterial epiphytes in
dry bean fields. Phytopathology 75:
Abstract no. 345.

MACIEL, G. E., J. F. HAW, D. H. SMITH, B. C.
GABRIELSEN, AND G. R. HATFIELD. 1985.
Carbon-13 nuclear magnetic resonance of
herbaceous plants and their components, using
cross polarization and magic-angle spinning.
J. Agric. Food Chem. 33:185-191

MING, D. W. AND W. T. FRANKLIN. 1985.
Synthesis and characterization of lansfordite
and nesquehonite. Soil Sci. Soc. Amer. J.
49:1303-1308.

NASON, D.A., R.L. CUANY, AND A.M. WILSON.
1986. Recurrent selection in blue grama I.
Seedling water uptake and shoot weight. Crop
Sci. Accepted.
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QUICK, J. S., AND H. A. TALLEY. 1985.
Computer-assisted rapid evaluation system for
classroom instruction. Agron. Abstr.

SHAHLA, A. AND T. TSUCHIYA. 1985. New
trisomics in barley. Barley Genet. Newsl.
15:21-22.

SHAHLA, A. AND T. TSUCHIYA. 1985. Further
information on telotrisomic analysis in
barley. Barley Genet. Newsl. 15:22-23

SHANAHAN, J. F., J. S. QUICK, AND I. B.
EDWARDS. 1985. Cell membrane stability to
heat stress in wheat. Agron. Abstr.

TOPPER, KARL AND B.R. SABEY. 1986. Sewage
sludge as a coal mine spoil amendment for
revegetation in Colorado. J. Environ. Qual.
In press.

TOPPER, KARL AND B. R. SABEY. 1986. Sewage
sludge as a coal mine spoil amendment for
revegetation in Colorado. J. Environ. Qual.
In press.

TRACY, P. W., E. T. ELLIOTT, D. G. WESTFALL,
AND C. V. COLE. 1985. Carbon, N, P and S
mineralization under various tillage systems
of dryland winter wheat. Agronomy Abstracts.
p. 186.

WARD, J. M. AND D. G. WESTFALL. 1985.
Nitrogen and phosphorus fertilization of
no-till, dryland winter wheat. Agronomy
Abstracts. p. 187.

WESTFALL, D. G. AND R. L. HANSON. 1985.
Phosphorus, iron and zinc availability in
dual N and P and acid based fertilizer
injection zones. J. Fert. Issues 2:42-46.

WESTFALL, D. G. AND R. L. HANSON. 1985.
Nutrient availability in acid fertilizer
injection zones. Western Soc. Soil Sci.
Abstracts. p. 25.

WILSON, A. M., R. L. CUANY, J. G. FRASER, AND
W. R. OAKS. 1986. Recurrent selection in
blue grama II. Caryopsis weight and seedling
traits for establishment. Crop Sci.
Accepted.

TECHNICAL REPORTS

FOLLETT, R.H., J. STANKS, H.M. GOLUS, S.P.
HASLEM AND D.M. SULLIVAN. 1985. Fertilizer
trials of dryland winter wheat in Routt
County, 1983-84. Technical Report 85-7. CSU
Agricultural Experiment Station.

PEARSON, C. H., D. R. WOOD, M. BALLARIN, AND
H. M. GOLUS. 1985. Dry bean variety
evaluations in western Colorado. Technical
Report 85-5. CSU Agricultural Experiment
Station.
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UTSCHIG, J.M., K.A. BARBARICK, D.G. WESTFALL,
R.A. FOLLETT, AND T.M. MCBRIDE. 1985.
Application of liquid anaerobically digested
sewage sludge to dryland winter wheat.
Technical Report 85-6. CSU Agricultural
Experiment Station.

YOUNGMAN, V.E. AND F.C. SCHWEISSING. 1985.
Performance of greenoug resistant hybrids in
the Arkansas Valley. 1984. Progress Report.
CSU Agricultural Experiment Station.

YOUNGMAN, V.E., E.J. LANGIN, F.C.
SCHWEISSING, J.F. SHANAHAN AND R.L.
CROISSANT. 1985. Sorghum hybrid performance
tests in Colorado. 1984. Progress Report. CSU
Agricultural Experiment Station.

PROFESSIONAL PAPERS

BARBARICK, K1 A. 1985. Chemistry and
bioavailability of waste constituents in
soils. In CSU Agronomy Research Report. PP.
A-1 to A-6.

ELLIOTT, E. T., P. W. TRACY, C. V. COLE, AND
D. G. WESTFALL. 1985. Biochemistry of C, N,
S and P in a semi-arid wheat ecosystem.
Proc. Ecological Soc. of Am. Minneapolis, MN.
June 1985.

HANSON, R. L. AND D. G. WESTFALL. 1985.
Phosphorus solubility transformations and
zinc and iron availability in nitrogen and
phosphorus fertilizer injection zones. Proc.
Western Phosphate Conf. p. 22-28, Honolulu,
Hawaii, March 1985.

JUMP, R. K. AND B. R. SA8EY. 1985.
Evaluation of the NH4HCO3-DTPA (AB-DTPA).
Soil test for identifying seleniferous soils.
Proceeding of the second Annual Meeting of
the American Society of Surface Mining and
Reclamation. Oct. 8-10, 1985, Clarion Hotel,
Denver, CO.

QUICK, J. S. AND J. W. ECHOLS. 1985.
Performance and stability of hybrid wheats in
Colorado. Colorado Seed Growers Association
Annual Meeting.

QUICK. J. S. AND J. W. ECHOLS. 1985.
Response of hard red winter wheats and
barleys to CERONE in Colorado. Small Grain
Seminar, Toronto.

SCHMIEL, D. S., E. F. KELLY, C. M. YONKER,
R. AGUILAR, AND R. D. HEIL. 1985. Effects
of erosional processes on nutrient cycling in
semiarid landscapes. In Planetary Ecology,
Sixth Intl. Symp. on Environmental
Biogeochemistry.

SHAHLA, A. AND T. TSUCHIYA. 1985. Genetic
analysis with two acrotrisomics in barley.
Agronomy Abst. 1985 Ann. Meet. :69-70.

SIEMER, E. G. 1985. Intermountain meadow
irrigation and critical western water
problems. Proc. 1985 American Forage and
Grassland Conference, March 3-6, Hershey, PA.
pp. 190-194.

WESTFALL, D. G., R. L. HANSON, AND C. W.
WOOD. 1985. The interaction of soil and
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HUMAN DEVELOPMENT & FAMILY STUDIES

PROFESSIONAL PAPERS

POWELL, J., P. BERGER, & A. COOK. 1985.
Families on the move: How do they cope?

Program presented at the annual meeting of

the American Home Economics Association (HEN
Section). Philadelphia, Pennsylvania. June.

FOOD SCIENCE & NUTRITION

JOURNALS

DUPONT, J., S. EWENS-LUBY, AND M.M. MATHIAS.

1985. Cholesterol metabolism in relation to

aging and dietary fat in rats and humans.

Lipids 20:825-833.

HARVEY, P.W. & K.G. ALLEN. 1985.
Lipoproteins and liver lipids in
copper-deficient rats. Nutr. Research,

5:511-525

HUNT, A.E., K.G. ALLEN, AND B.A. SMITH.

1985. Effect of chromium supplementation on

hair chromium concentration and diabetic

status. Nutr. Research, 5:131-140.

MAGA, J.A. AND J.G. MCNEILL. 1985.
Nucleotide composition of incubated potatoes

from five potato (Solanum tuberosum)

cultivars. Lebensm. Wiss. Technol. In

press.

MATHIAS, M.M. AND J. DUPONT. 1985.

Quantitative relationships between dietary

linoleate and prostaglandin (eicosanoid)

biosynthesis. Lipids 20:791-801.

PROFESSIONAL PAPERS

GRUNDLEGER, M.L. AND D.M. PREVES. 1985.
High fat feeding results in a decrease in
insulin responsiveness of isolated solei.
Fed. Proc. 1985 Abstr. Dept. of Food Sci.
and Hum. Nutr., CSU, Ft. Collins, CO.

CONSUMER SCIENCES & HOUSING

JOURNALS

BERGER, P.S. AND N.H. DRENNEN. 1985.
Predictors on consumption cutbacks in
response to increased energy costs. Journal
of Consumer Studies and Home Economics.
9:185-205.

TRIPPLE, P.A. AND C.J. MAKELA. 1986. Energy
ccwservation actions: analysis of
predictors. Advances in Consumer Research.
13. In press.

VETERINARY MEDICINE

PATHOLOGY

JOURNALS

ADNEY, W.S., AND R.L. JONES. 1985.
Evaluation of the Rapid ANA system for
identification of anaerobic bacteria of
veterinary origin. J. Clin. Microbial.
22:980-983.

AFZAL, M., R.P. TENGERDY, S.J. BRODIE, J.C.
DEMARTINI, R.P. ELLIS, R.L. JONES, AND C.V.
KIMBERLING. 1985. Immune response to
Brucella ovis in experimental infection of
rams. Res. Vet. Sci. Accepted for
publication.
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VETERINARY MEDICINE

PATHOLOGY

JOURNALS

CARTWRIGHT, M., T.R. SPRAKER, AND D.
MCCLUGGAGE. 1985. Psittacine inclusion body
hepatitis in an aviary. JAVMA. 187 (10),
1045-1046.

COLLINS, J.K., G.A. BULLA, C.A. RIEGEL, AND

A.C. BUTCHER. 1985. A single dilution
enzyme-linked immunosorbent assay for
quantitative detection of antibodies to
bovine herpesvirus type 1. Vet. Microbiol.
10:133-147.

COLLINS, J.K., A.C. BUTCHER, AND C.A. RIEGEL.
1985. Immune response to bovine herpesvirus
type 1. Virus specific antibodies in sera
from infected animals. J. Clin. Microbiol.
21:546-552.

COLLINS, J.K., A.C. BUTCHER, Y.A. TERAMOTO,
AND S. WINSTON. 1985. Rapid detection of
bovine herpesvirus antigens in clinical
specimens with an antigen capture
enzyme-linked immunosorbent assay. J. Clin.
Microbial. 21:375-380.

COLLINS, J.K., A.C. BUTCHER, AND A.F.
FOUNTAIN. 1985. A one-step competitive
serologic ELISA for detecting neutralizing
antibody to bovine herpes virus type 1. Am.
Asso. Vet. Lab. Diag. In press.

DORMAN, M.A., C.D. BLAIR, J.K. COLLINS, B.J.
BEATY. 1985. Detection of bovine herpesvirus
1 DNA immobilized on nitrocellulose by
hybridization with biotinylated probes. J.
Clin. Microbiol. In press.

DOW, S.W. AND R.L. JONES. 1985. Clinical
significance of anaerobic infections. Comp.
Cont. Ed. Accepted for publication.

GEARHART, M.A., J.D. OLSON, R.L. JONES, AND
M.D. SALMAN. 1985. Bovine mycobacterial and
nocardial mastitis. Bovine Clinics
5(4):1-38.

KIMBERLING, C.V., K.S. ARNOLD, D.J.
SCHWEITZER, R.L. JONES, H. VONBYERN, AND M.
LUCAS. 1985. Correlation of the presence of
semenal white blood cells and the incidence
of separated sperm heads with subclinical
Brucella ovis in experimental infection of
rams. Res. Vet. Sci. Accepted for
publication.

KIMBERLING, C.V. AND M. AFZAL. 1985. The
control of Brucella ovis in rams. Vet. Med.
Accepted for publication.

LAIRMORE, M., T. SPRAKER, AND R. JONES.
1985. Two cases of tuberculosis in raptors

in Colorado. J. Wildl. Dis. 21:54-57.

RHODES, J., D. SCHWEITZER, AND J. OGG. 1985.
Isolation of non-01 of Vibrio cholerae
associated with enteric disease of herbivores

in western Colorado. Vol. 22, No. 4. J. of

Clin. Micro. pp. 572-575.

SPRAKER, T.R., J.K. COLLINS, W.J. ADRIAN.

1985. Isolation and serological evidence of

a respiratory syncytial virus in bighorn

sheep. J. Wild]. Dis. In press.

SPRAKER, T.R. 1985. Capture techniques of

feral ruminants. Am. Clinics of N. America.

In press.
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VETERINARY MEDICINE

PATHOLOGY

JOURNALS

TRAUB-DARGATZ, J.L., S.F. RALSTON, J.K.
COLLINS, D.G. BENNETT, AND P.J. TIMONEY.
1985. Equine viral arteritis: a review.

Comp. Cont. Ed. 7:S490-S496.

TRAUB-DARGATZ, J., A. BERTONE, D. BENNETT,

R.L. JONES, K. WEINGAND, R. HALL, J.C.

DEMARTINI, J.D. LAVACH, AND S.M. ROBERTS.

1985. Monoclonal aggregating immunoglobulin

cryoglobulinemia in a horse with malignant
lymphoma. Eq. Vet. J. 17:470-473.

PROFESSIONAL PAPERS

CAMPHAUSEN, R.T., R.L. JONES, AND P.J.

BRENNAN. 1985. A glycolipid antigen specific

to Mycobacterium paratuberculosis: structure

and antigenicity. Proc. Natl. Acad. Sci. USA

82:3068-3072.

CAMPHAUSEN, R.T., R.L. JONES, P.J. BRENNAN,

AND J. ZITO. 1985. Mycobacterium
paratuberculosis glycolipid antigens:

identification and diagnostic applications.

Proc. 28th Annual Meet., Am. Assoc. Vet. Lab.

Diagnosticians, Milwaukee, WI. In press.

COLLINS, J.K. 1985. Rapid diagnosis of

infectious bovine rhinotracheitis (IBR). In

46th Annual Conference for Veterinarians,

College of Vet. Med. and Biomed. Sciences,

CSU, Ft. Collins, CO.

JONES, R.L. 1985. Control of nosocomial
infections. In Current Veterinary Therapy
IX, R.W. Kirk (ed.), W.B. Saunders Company,
Philadelphia. In press.

JONES, R.L., M.A. DAVIS, AND H. VONBYERN.
1985. Cultural procedures for the isolation
of Campylobacter fetus subsp. venerealis from
preputial secretions and the occurrence of
antimicrobial resistance. Proc. 28th Annual
Meet., Am. Assoc. Vet. Lab. Diagnosticians,
Milwaukee, WI. In press.

KIMBERLING, C.V. 1985. Urolithiasis in
large animals. Bacterial posthitis and
vulvitis. Merck Veterinary Manual, 6th
Edition. 2 chapters.

KIMBERLING, C.V. AND J. BUTLER. 1985. Two
new tools for checking foot rot. National
Wool Growers. Vol. 75, No. 12, p. 21.

MCCURNIN, D.M., AND R.L. JONES. 1985.
Principles of surgical asepsis. In Textbook
of Small Animal Surgery, D.H. Slater (ed.),
W.B. Saunders Company, Philadelphia.

PHYSIOLOGY

JOURNALS

MILLER, C.J. AND R.P. AMANN. 1985. Effects
of pulsatile injection of GnRH into 6-to
14-wk old Holstein bulls. J. Anim.Sci.
Accepted.
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VETERINARY MEDICINE

PHYSIOLOGY

JOURNALS

SCHOENEMANN, M.H., W.D. HUMPHREY, M.E.
CROWDER, T.M. NETT, AND J.J. REEVES. 1985.

Pituitary LHRH receptors in ovariectomized

cows after challenge with ovarian steroids.

Biol. reprod. 32:574.

SEIDEL, G.E. JR., AND R.P. ELSDEN. 1985.

Success rates of embryo transfer. Hoard's

Dairyman. 130:20.

WISE, M.E., J.H. NELSON, AND T.M. NETT. 1985.
Measurement of MRNA's for LH and B-subunit

during gestation and the postpartum period in

ewes. Biol. Reprod. In press.

WISE, M.E., GLASS, J.D. AND T.M. NETT. 1985.
Changes in the concentration of hypothalamic
and hypophyseal receptors for estradiol in
pregnant and postpartum ewes. Biol. Reprod.
In press.

ARTS, HUMANITIES & SOCIAL SCIENCES

POLITICAL SCIENCE

JOURNALS

WENGERT, N.I. 1985. Alternative levels of
analysis in hazardous waste regulatory
policy, (with Charles E. Davis) in Policy
Studies Journal, September.

WENGERT, N.I. 1985. Hazardous waste and
policy implementation: the subnational role.
Hazardous Waste and Hazardous Materials,
Fall.

SOCIOLOGY

JOURNALS

KNOP, E. AND S. KNOP. 1985. "Bureaucracy and
development', free inquiry in creative
sociology, Vol. 13, No. 1, May, pp. 35-38.

VLACHOS, EVAN 1985. Scenarios as planning

tools. Pace Vol 2, 2:13-15.

PROFESSIONAL PAPERS

KNOP, E. AND S. KNOP. 1985. Profiles of
non-metropolitan and metropolitan poverty in
Colorado: costs of change, remoteness and
tradition. Paper presented at the Rural
Sociological Society annual meetings,
Blacksberg, VA. Aug.

KNOP, E., M. KUILE, W. SCHMEHL, AND M. BEEBE.

1985. Making the mixed-discipline farming

system model work: issues and management

insights. Farming Systems Symposium, Kansas

State University, Manhattan. Oct.
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NATURAL SCIENCES

BIOCHEMISTRY

PROFESSIONAL PAPERS

HIMMEL, M.E. AND P.G. SQUIRE. 1986. Size
exclusion parameters. Chapter 1 of aqueous
size exclusion chromatography. Ed. by Paul
L. Dubin and Published by Elsevier. In
press.

BIOCHEMISTRY

PROFESSIONAL PAPERS

SQUIRE, P.G., R.B. CROSKELL, AND T.R. HUDSON.
1985. Kinetic analysis of cytotoxic activity:
application to the Pasteurella haemolytica
cytotoxin. Abstract 46136. 85th annual
meeting of American Society for Microbiology.

EIDIANY

PROFESSIONAL PAPERS

HENDRIX, J.E., J.C. LINDEN, DM. SMIIH, 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. International Conf.
on Phloem Transport. Asilomar, CA. In press.

HENDRIX, J.E. 1985. Partitioning of sucrose
into fructans in winter wheat stems. In R.L.
Heath and J. Priess (eds.). Partitioning in
photosynthetic tissue. Proc. 8th Ann. Symp.
Pl. Phybiol. Am. Soc. Plant Physiol.
Rockville, MD.

CHEMISTRY

JOURNALS

HAW, J.F., G.E. MACIEL, J. LINDEN AND V.G.
MURPHY. 1985. Nuclear magnetic resonance
study of autohydrolyzed and organosol-treated
lodgepole pinewood using carbon-13 with cross
polarization and magic-angle spinning.
Holzforschung. 39:99-107.

HAW, J.F., G.E. MACIEL, C.J. BIERMANN. 1985.
Carbon-13 nuclear magnetic resonance study of
the rapid steam hydrolysis of red oak.
Holzforschung. 38:327-331.

MACIEL, G.E., J.F. HAW, D.H. SMITH, B.C.
GABRIELSON, AND G.R. HATFIELD. 1985.
Carbon-13 nuclear magnetic resonance of
herbaceous plants and their components, using
cross polarization and magic-angle spinning.
J. Agric. Food Chem., 33:185-191.

SAIZ-JIMENEZ, C., B.L. HAWKINS, AND G.E.
MACIEL. 1986. Cross polarization, magic
angle spinning C13 nuclear magnetic resonance
spectroscopy of soil humic fractions.
Organic Geochem. In press.

ZOOLOGY

JOURNALS

WARD, J.V. 1985. Thermal characteristics of
running waters. Hydrobiologia 125:31-46.
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COLORADO AGRICULTURAL EXPERIMENT STATION
STATEMENT OF REVENUES AND EXPENDITURES

Revenue:

1984-85
Actual

1985-86 Budget
Estimate'!

State General Fund $6,683,225 $6,544,435
Federal Appropriations 1,437,918 1,488,463
Cash Sales 241,835 240,000

Total $8,462,978 $8,272,896

Expenditures:

Administration - Director's $ 216,012 $ 220,736
Office

Program 7,036,285 6,820,228
Utilities 326,454 340,144
CSU Plant and Administration 884,227 891,788

Total $8,462,978 $8,272,896

1/After reduction for State General Fund recision and Gramm Rudman
Hollings Act reductions.
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PRIORITY BUDGET NEEDS FOR 1986-1987

Critical needs are for personnel, operating and equipment support
to maintain and strengthen research programs in agricultural
marketing, finance, credit and policy; production and marketing of new
and alternative crops; integrated reproduction management; integrated
pest management; integrated soil and crop production and marketing
systems; and socio-economic factors influencing individuals, families,
communities and overall consumer needs.

BUDGET REQUEST
AMOUNT

1986-1987 General Fund Request
FTE

Base Program $5,805,037 124.6

AES Administration
and Program Increase:

Personnel 359,411 11.3
Travel 57,614
Operating 343,882
Capital Outlay 155,016

Total Program Increase 915,923 11.3
Utilities 419,036
Admin. and Physical Plant 1,282,505 36.5

Total 1986-1987 Request $8,422,501 172.4

Budget Summary

Source of 1985-86 1986-87 Increase %Increase
Funds Base Request (Decrease) (Decrease)

General
Fund $6,690,885 $8,422,501 $1,731,616 25.9

Nonappropriated Funds

Federal
Funds $1,557,625 $1,557,625 -o- -o-

Cash
Funds 240,000 240,000 -0- -0-

Total $8,485,510 $10,220,126 $1,731,616

Of the requested increase, $915,923 is to restore resources lost
over the past years. The request for support of integrated systems
includes improving the Colorado Agricultural Experiment Station's abi-
lity to increase research in biotechnology and other areas of new
technology and to strenghten and enhance its statewide research
program.

Colorado agriculture must be competitive on a national and inter-
national basis. Research can play a major role in improving the com-
petitive position of Colorado agriculture and in developing an
economically stable agriculture.
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1985-86 FIELD DAY SCHEDULE
Agricultural Research Centers
Agricultural Experiment Station

Colorado State University

1985
April 27 CSU Livestock Pavilion, 1:30 p.m.

Annual CSU Bull Sale.
May 21 Eastern Colorado Research Center,

Akron, 10:00 a.m. - 4:00 p.m. View
cattle and facilities; noon lunch and
afternoon program.

July 10 Orchard Mesa Research Center, Grand
Junction, 4:00 p.m. Orchard
Management and Fruit Research
Program.

August 1 Fruita Research Center, Grand
Junction, 4:00 p.m. Review of current
research on irrigation and tillage
practices, variety evaluations and
maximum yields.

August 23 CSU Bay Farm Research Facility, Fort
Collins, 2:00-5:00 p.m. Review of
research in Plant Pathology/Weed
Science, Entomology and Botany.

August 27 Agronomy Research Center, Fort
Collins, 5:00 p.m. Review of research
on forage crops, corn, sorghum,
millets, dry beans, soybeans,
sugarbeets and alternative crops.

August 29 Southeastern Colorado Research
Center with Plainsman Agri-Search
Foundation, Walsh, 12:00 noon. Open
house and review of ongoing research.

1986
April 5 Eastern Colorado Research Center,

Akron, 1:00 p.m. Open house and view
cattle.

April 12 Eastern Colorado Research Center,
Akron, 11:30 a.m. Northeast Colorado
Bull Test Sale.

April 20 San Juan Basin Research Center,
Hesperus, 1:00 p.m. Open house and
view cattle.

April 21 San Juan Basin Research Center,
Hesperus, 12:00 noon. Four Corners
Bull Test Sale.

May 20 Eastern Colorado Research Center,
Akron, 10:00 a.m. - 4:00 p.m. View
cattle and facilities; noon lunch and
afternoon program.

June 12 Mountain Meadow Research Center,
Gunnison, 1:30 p.m. Agronomy
research.

July 17 Rogers Mesa Research Center,
Hotchkiss, 10:00 a.m. Orchard
management and fruit research
program.

August 8 San Luis Valley Research Center,
Center, 8:30 a.m. Irrigated crops
research.

August 28 Southeastern Colorado Research
Center with Plainsman Agri-Search
Foundation, Walsh, 12:00 noon. Open
house and review of ongoing research.

Sept. 10 Arkansas Valley Research Center,
Rocky Ford. Time to be announced.
Field crop research.

RESEARCH CENTERS
Colorado Agricultural Experiment Station Colorado State University
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