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DIRECTOR'S REPORT

To Friends of the Agricultural Experiment Station:

In addition to celebrating the 100th Anniversary of the Colorado Agricultural

Experiment Station during the past year, we have continued planning our

direction for the future.

The station must be even more successful in the future than in its first 100

years in generating new knowledge necessary for agriculture in the 1990's and

beyond.

Pressing problems face agriculture. It is faced with increased competitive-

ness in international markets. Consumers are increasingly concerned about

the safety, quality and nutritional value of food. Agricultural firms, including

family-sized farms, are frequently called upon to decrease the use of chemi-

cals in the production of food because of the potential impact on water

quality. The agricultural community is being asked constantly to deal with

major surpluses and depressed prices. At the same time, the industry is ex-

pected to maintain an adequate quantity and quality of food and fiber, this in

the face of diseases, insects, droughts, hail, and other well-known risks to the

industry. Global climate change, depletion of the ozone layer, and acid-rain

may dramatically affect agriculture in the future. And finally, new nonfood

uses for crop and animal products need to be developed.

Clearly, research advances are essential to establish the knowledge base that

Colorado agriculture will require to deal with complex issues in the decades

ahead.

We invite you to join us in establishing our direction for the future by shar-

ing with us your ideas, concerns and support. May 1989 be the "best ever"

year for Colorado agriculture.

CELEBRATING THE AGRICULTURAL EXPERIMENT STATION'S FIRST

CENTURY

The first century of the Colorado Agricultural Experiment Station was a

major focus of events surrounding the Colorado Agricultural Initiative

during 1988. The Initiative is a joint endeavor with Cooperative Extension

since that program celebrates its 75th year in 1989. Our intent was to recog-

nize past accomplishments and to identify challenges ahead for agriculture.

The theme chosen for the endeavor was: AGRICULTURE, the essential in-

vestment.
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A special exhibit about agriculture in its broadest sense was displayed at
major events such as the National Western Livestock Exposition, the
Colorado Farm Show in Greeley, the Garden and Home Show in Denver,
AG Day '88, and field days held by the research centers.

The most ambitious undertaking was major displays related to agricultural
research as a part of the industry/technology exhibit focusing on agriculture
at the 1988 Colorado State Fair. This was made possible through the
cooperation of the University of Southern Colorado and its chief coordinator
of industry and technology building, Jerry L. Sweet. The displays at the State
Fair included such topics as:

• beef cattle energy requirements
• drought and water supply
• dry beans in Colorado
• the economics of agricultural enterprises
• the Food Research and Development Center
• high mountain/brisket disease
• insect pests and their control
• irrigation devices and water management
• one hundred years of research on potatoes and wheat
• restructured meat
• the weed problem in Colorado

A series of seminars focused on the future of agriculture. The first of these
in late March was keynoted by Governor Roy R. Romer. Outstanding scien-
tists from around the country addressed such topics as:

• The future role of agriculture in the Colorado economy
• Future impacts of advanced technologies on agriculture
• Sustainable agriculture and other production alternatives
• Control, conservation and consumption of Colorado water
• Natural resource management and its effect on the future
• Food and consumer concerns: nutrition, safety and quality
• Agricultural policy: its impact on rural America
• Contemporary agriculture and rural society in the year 2000
• Agriculture: the essential investment

The seminars were closed with a luncheon at which previous directors of the
Colorado Agricultural Experiment Station were recognized. The speaker for
the occasion was John Patrick Jordan, Administrator of the Cooperative
State Research Service of the U. S. Department of Agriculture. Dr. Jordan,
former director of the Colorado station, spoke on the future of agricultural
research: opportunities and challenges.
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As a part of the Anniversary Banquet celebrating the station's Centennial

and the Diamond Jubilee of Cooperative Extension, the Colorado Agricul-

tural Experiment Station presented five Centennial Awards to individuals
who have made extraordinary contributions to agricultural research. Those

cited were:

• Harold H. Broughton, Delta, for his respected leadership in and service
to the Colorado fruit industry.

• John C. Holtotf, Yuma, for his exemplary Hereford enterprise and his
contributions to the control of animal diseases.

• Ted R. Still, Monte Vista, for his singular contributions to the improve-
ment of potatoes.

• Howard H. Stonaker, Fort Collins, for his pioneering the science of

animal breeding both domestically and internationally.
• Robert S. Whitney, Fort Collins, for his exemplary career as a soil scien-

tist and administrator.

In addition to these Centennial Awardees, the Agricultural Experiment Sta-
tion, through the academic departments or outstate research centers, has
recognized others who have made special contributions to the work of the
station. Histories of our research centers and their current program have
been prepared and are available at the centers. These histories recognize the
continuing contributions of the centers to the state's agricultural industry.
We hope to continue to communicate with you about the significant work

being accomplished. We are optimistic about the Station's second century.

RESEARCH PLANNING AND EVALUATION

Over the past three years, we have evaluated our overall research program to

establish a set of research goals, to identify our strengths and weaknesses and

to evaluate on-going projects in terms of addressing research goals and at-

taining meaningful research productivity. As a result of this planning

process, we have identified seven research goals and research areas address-

ing the goals. See Exhibit 1.

These goals are being incorporated in the development of a five year research
plan. The plan will include research objectives at each of our research
centers. The objectives are being developed through each center's research
advisory committee. The final result is expected to be a comprehensive
statewide research plan.

All existing research projects have been evaluated to ascertain that the re-
search contributes to one or more of the goals. New and proposed projects
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will be critiqued similarly. On going process will occur annually, including
the assessment of research productivity.

From the analysis of our strengths and weaknesses, we found our program
consists of two basic elements. A large share of the endeavors from the base
program encompass a host of continuous investigations essential to maintain-
ing the productive capability of agriculture and the capacity to conduct re-
search to address emerging problems and concerns. The second element is
targeted to opportunities for enhancing the economic potential of agricul-
ture.

We must identify and develop those innovations in technology that will in-
crease the economic efficiency and competitiveness of agricultural producers
and processors, and expand the economic base of agriculture through value-
added processing of new or existing raw commodities/products. Our analysis
identified four critical program areas which require significant development
or strengthening over the next five years. These program areas are:

• Agricultural Biotechnology. Technological developments such as
biotechnology hold considerable promise for agriculture. The integra-
tion of recombinant DNA and tissue culture techniques in the plant
and related sciences offers not only production efficiencies, but poten-
tial for new products and important breakthroughs for reducing our
dependency upon agricultural chemicals. This takes on special mean-
ing as more and more of the "standard" agricultural chemicals such as
fungicides, herbicides and nitrogen fertilizers are being questioned and
may not be available to producers in the future. Similar technological
advances are occurring with respect to animal growth, development,
reproduction and disease resistance. Biotechnology also spawns new
investment opportunities and new industries with associated job
growth.

• Research Center Research Capacity. A plan is being prepared to ad-
dress current and longer term capital equipment, capital outlay, and
physical plant maintenance and operations at research centers.
Research centers will actively support the biotechnology and in-
tegrated systems initiatives.

• Integrated Systems. Integrated systems research is an interdisciplinary
research initiative using agricultural sciences expertise coupled with
mathematical and decision science modelling and information
management. The purpose of the research is to understand the
production, processing, marketing and economic consequences of a
management decision. It is intended to build upon the data produced
from prior individual research studies, build an interface between data

1988 Annual Report 5



sets to understand the interaction of input and other variables, and to

simulate or predict the consequences of management decisions on

enterprise profitability.

• Value Added Through Processing Technology and Product Develop-

ment. Colorado's agricultural commodities are generally sold as raw

commodities. The value added component of the agricultural industry

is equal to the amount of raw commodities produced on farm, a 1:1

ratio. Value added includes the cost of raw materials plus processing

and related costs to create the final product in Colorado. Other states

with comparable on-farm value enjoy ratios of 3:1 of value added to

on-farm value. This favorable ratio indicates that food and product

processing and technology is an important component of the agricul-

tural industry in these states. This activity results in increased employ-

ment and an overall enhancement to a state's economic base.

In addition to requesting funds to maintain our current program, including

work on Russian Wheat Aphid, we requested additional funds to address the

four critical areas. The current request in each area is the first stage. Future

requests will be required to meet the objectives of each area. A summary of

the request for additional support is:

Current
Request

Future
Request

Agricultural Biotechnology $222,000 $700,000

Research Center Research Capacity 224,178 737,988

Integrated Systems 167,000 48,000

Value Added Through Processing Technology

and Product Development 262,000 4314000

Total $875,178 $1,916,988

Personnel, operating expense, etc. $655,000 $679,000

Capital outlay/maintenance 220.178 1,217,988

Total $875.17d $L916.988 

The current request for Agricultural Biotechnology is for (1) a plant

virologist to work on such problems as Barley Yellow Dwarf Virus, wheat

streak mosaic, viruses of potatoes and fruit; and (2) a nematologist to work

on crops such as potatoes, alfalfa, tree fruits, onions, sugar beets and corn

which are affected by nematodes. Future requests will be for additional ex-

pertise in molecular genetics and biology which will be needed to provide the

core of biotechnology researchers to address current and emerging

problems.

6 Colorado Agricultural Experiment Station



Additional funds are required to (1) update research centers' equipment and
facilities, (2) provide sufficient research staff and support to address local re-
search needs, and (3) support advances in biotechnology and integrated sys-
tems. Research center personnel will be important components in such
programs as Integrated Resource Management research in crops and live-
stock.

The livestock Integrated Resource Management (IRM) program has been
described as innovative, on the cutting edge of technology development, ef-
fective in transferring research and technology in a timely manner and an ex-
cellent approach for improving the well-being of agriculture. Increased
support has been requested to initiate a beef IRM subprogram in southeast
Colorado as part of the new regional research/extension integrated activity;
a new team for the San Luis Valley and mountain ranching areas centered at
Gunnison; and development of an integrated systems approach for livestock
feeding.

In addition to serious threats from pests and disease, crop producers are
faced with marketing problems, extremely high input costs, and constraints
on the use of chemicals due to environmental concerns. And like livestock
producers, crop producers do not have reliable data to determine which tech-
nologies and management decisions result in profitable and environmental-
ly acceptable enterprises.

Resources were requested to initiate a crops IRM program. The requested
funds will implement a crops IRM program in Southeast Colorado as part of
the new Southeastern Colorado Research/Extension regional program and a
commodity specific program on potatoes in the San Luis Valley and Nor-
theastern Colorado. A team comprised of production, processing and
marketing scientists and extension personnel, working with local producers
and processors will develop enterprise models to improve economic efficien-
cies of production. In conjunction with the research, they will determine
processing and marketing strategies for raw products. This team will be
closely linked with the livestock IRM team as well as processing researchers
to evaluate economic opportunities.

The initiative in value added and product development has two components.
One is developing new products using biotechnology to obtain necessary
economies to introduce a viable new product. Such products may include
food and non-food uses of Colorado commodities. The second is develop-
ment of processing, marketing, and delivery systems capability to increase the
value added component.
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SOUTHEAST COLORADO RESEARCH/EXTENSION REGION

An innovative approach to managing research and extension programs is

being implemented in Southeast Colorado. The boundaries of the region in-

clude the area served by the research centers located at Walsh, Springfield

and Rocky Ford and the existing Southeast Extension region, a total of seven

counties. Ed Langin has been appointed the coordinator of research/exten-

sion for this region.

This regional approach is expected to:

• ensure that research and extension programs focus on priorities deter-

mined cooperatively by research, extension and private industry.
• provide a mechanism for close coordination, cooperation and integra-

tion of on- and off-campus research and extension activities.
• develop short- and long-term goals and a program plan that identifies

program and budgetary responsibilities and commitments for achiev-

ing goals.
• build an advisory and program development and implementation com-

mittee structure for developing and carrying-out goals.
• identify the type of resources and expertise required to support

agriculture in the region, the placement of resources within the region,
and build a stronger bridge between on- and off-campus researchers in

meeting regional priorities.

RUSSIAN WHEAT APHID RESEARCH

Research in the Russian Wheat Aphid problem was initiated in Spring 1988

with a supplemental appropriation approved by the legislature. Several ex-

periments are being conducted statewide by four regional entomologists

based at Lamar, Akron, Center and Fruita as well as researchers engaged in
plant breeding and variety testing.

The overall research is addressing three priorities as follows:

Priority 1: Conduct research related to improving chemical control:
monitor resistance of insects to insecticides; develop base data for assessing

economic thresholds; assist with suction trap network; develop database on

basic biology and ecology; evaluate effectiveness of bio-control; coordinate
with agronomists on cultural control methods; and disseminate information
to producers and industry.
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Priority 2: Accelerate plant breeding program to develop varieties resistant
to the RWA. To broaden variety testing program to provide the experimen-
tal and demonstration plots for evaluating varieties, treatments for control
and impact of RWA on wheat quality and yield.

Priority 3: To conduct research on cultural control methods in specific en-
vironments, i.e., climatic and soil.

Among the current work is the identification of a potential resistant wheat
variety. Development of the variety for production will likely take until 1994.
There are no quick solutions to this problem.

CAPITAL CONSTRUCTION FUNDING FOR NORTH AGRICULTURAL
CAMPUS

We have submitted a capital construction request to the legislative capital
development committee for developing the North Agricultural Campus at
Fort Collins. The present South Agricultural Campus is leased on a year to
year basis. There are no guarantees the lease will be renewed each year.
Therefore, agronomic research is being limited to short-term studies.

Several years ago, 390 acres were acquired seven miles north and east of the
CSU campus to develop the North Agricultural Campus. The North Agricul-
tural Campus is planned to be integrated state-of-the-art research and in-
structional field facility. The initial phase will develop a field laboratory for
the Departments of Agronomy, Agricultural and Chemical Engineering,
Plant Pathology and Weed Science, and Entomology. A second phase will in-
tegrate certain activities of the Department of Animal Sciences.

This center will be a field laboratory for testing research emanating from on-
campus greenhouses, laboratories and growth chambers. It is especially criti-
cal for testing and validating projects under environmental conditions of
northeast Colorado, to establish viability of varieties in the environment and
for establishing procedures for other geographic areas of the state.

Although the Commission on Higher Education (CCHE) has given this con-
struction project a relatively high priority, the legislative capital development
committee has ranked the project lower than other CCHE priorities, there-
by placing any funding in question for the current year. We must continue to
press for funding for this critical need.

Robert D. Heil, Director
March, 1989
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Exhibit 1. Agricultural Research Goals

The AES has established seven goals for agricultural research in Colorado which are:

GOAL: Ensure the Natural Resources Essential to a Productive Agriculture

Description: Soil and water are primary factors in the production of food and fiber.

Wind and water erode organic matter and degrade the environment. Soil types affect

the transport of sediment and chemicals. Uses of lands influence not only productivity

levels but also water quantity and quality, aesthetic and recreational elements.

Research Areas: properties of soils and their management;
water quality, conservation, and management;
land use alternatives.

GOAL: Protect Crops, Forests and Livestock from Diseases, Insects and Other Pests

Description: Development of resistance in animals and plants and other control

methods must be studied in concert with changes in pest and disease organisms.
Improved control methods are being studied to reduce economic losses and minimize

environmental degradation.

Research Areas: biological, chemical, cultural and other control methods;
integrated systems for management of pests.

GOAL: Optimize Supply and Cost Relationships of Agricultural, Forest and Nursery

Production

Description: Biotechnology has widened horizons for the genetic potential of plants
and animals. Emerging technologies affect producer costs, capital requirements and
risk management. Computer modeling of crop and livestock systems allows
simultaneous consideration of multiple variables. Not only are production costs and

commodity prices important but also enterprise alternatives.

Research Areas: biological efficiencies of animals and plants;
integrated crop and livestock systems;
market forces and enterprise profitability;
animal health and disease.
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GOAL: Expand the Markets for Agricultural, Forest and Nursery Products

Description: Developing alternative uses for agricultural products offers potential for
increasing demand for existing products. Processing capability within Colorado would
enhance the overall value of agricultural products. Quality can be an effective form
of product differentiation.

Research areas: alternative uses;
processing technology;
product quality.

GOAL: Strengthen the Marketing System for Agricultural Products

Description: Consistent measures of product quality communicate standards of value
to consumers. Governmental regulations and marketing policies influence marketing
strategies of producer groups as well as other economies. Trade policies affect the
concentration, penetration, and stability of markets.

Research Areas: grades and standards;
market strategies;
trade policies.

GOAL: Ensure the Nutritional Quality and Safety of the Food Supply

Description: Nutritional requirements are influenced by physiological and environmental
factors. Dietary practices and quality of foodstuffs influence the adequacy of diets.
Production, processing and preparation practices affect the nutritional quality and safety
of food. The components of food influence human health; however, the nature and
extent of those influences are not well understood.

Research Areas: human nutritional requirements;
interrelationships among food, nutrition and health;
bioavailability of nutrients;
microbial and chemical agents in foodstuffs.

GOAL: Enhance the Well Being of Rural Families and Communities

Description: The fabric of an agricultural community is woven from its people who
include the producers, processors and service providers. Communities must adjust to
change just as families and individuals must adapt to their changing circumstances.
The economic status of a community evolves from the status of the individuals who
comprise it. Changing demographics influence the structure of communities.

Research Areas: Impacts of social, economic and technological changes on
individuals, families, and communities;

service needs, delivery systems and economic alternatives in
nonmetropolitan areas;

institutional alternatives and funding mechanisms.
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STATEMENT OF REVENUES AND EXPENDITURES

REVENUES:

ACTUAL

1987-88

ESTIMATED

1988-89

State General Fund

Federal Appropriations

$6,730,044

1,500,843

$7,265,239

1,634,268

Cash Sales 240.000 240.000

Total $8.470.887 $9.139,507

EXPENDITURES:

Administration - Director's Office $289,799 $310,773

Research Program 6,687,415 7,134,914

Russian Wheat Aphid 235,725 406,000

Utilities 381,988 411,860

Colorado State University
Plant and Administration 875.960 875,960

Total $8.470.887 $9.139.507
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RESEARCH DEPARTMENTS

COLLEGE OF AGRICULTURAL
SCIENCES

Merle H. Niehaus, Dean

Agricultural and Resource Economics

S. Lee Gray, Head

Agronomy
Lee E. Sommers, Head

Animal Sciences
David R. Ames, Head

Entomology
Thomas 0. Holtzer, Head

Horticulture
Kenneth M. Brink, Head

Plant Pathology and Weed Science

Gary A. McIntyre, Head

COLLEGE OF APPLIED HUMAN
SCIENCES

Robert E. Herron, Dean

Design, Merchandising, and Consumer Sciences

George A. Morgan, Head

Food Science and Human Nutrition

G. Richard Jansen, Head

Human Development and Family Studies

Joseph G. Turner, Head

COLLEGE OF ARTS, HUMANITIES,
AND SOCIAL SCIENCES

Thomas J. Knight, Dean

Political Science
Sue Ellen Charlton, Chairman

Sociology
David M. Freeman, Chairman

COLLEGE OF ENGINEERING

Francis A. Kulacki, Dean

Agricultural and Chemical Engineering
Vincent G. Murphy, Head

Atmospheric Science
Stephen Cox, 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 Lab

Robert G. Woodmansee, Director

Range Science
Harold Goetz, Head

Recreation Resources and Landscape Arch.

Glenn E. Haas, Head

COLLEGE OF NATURAL SCIENCES

John C. Raich, Dean

Biochemistry

James R. Bamburg, Chairman

Biology
Bruce Wunder, Chairman

Chemistry
Rodney K. Skogerboe, Chairman

COLLEGE OF VETERINARY

MEDICINE & BIOMEDICAL

SCIENCES

James L. Voss, Dean

Microbiology

Carol D. Blair, Head

Physiology

Rupert P. Amann, Head
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Main Station, Fort Collins

Mark A. Brick, Agronomy Coordinator

Gary Greathouse, Animal Sciences
Coordinator

Kenneth W. Knutson, Horticulture
Coordinator

Arkansas Valley, Rocky Ford

Frank C. Schweissing, Superintendent
(Agronomy)

Eastern Colorado, Akron

David N. Schutz, Manager (Animal
Sciences)

Fruita, Grand Junction

Harold M. Golus, Superintendent
(Agronomy)

Mountain Meadow, Gunnison

Eugene G. Siemer, Superintendent
(Agronomy)

Orchard Mesa, Grand Junction

A. Richard Renquist, Superintendent
'(Horticulture)

Rogers Mesa, Hotchkiss

Kenneth Yu, Superintendent (Horticul-
ture)

San Juan Basin, Hesperus

Alfred H. Denham, Superintendent
(Animal Sciences)

RESEARCH CENTERS

San Luis Valley, Center

David G. Holm, Superintendent (Hor-
ticulture)

Southeastern Colorado, Springfield

Blaine Horn, Superintendent (Range
Science)

Southwestern Colorado, Yellow Jacket 

Adrian Fisher, Superintendent
(Agronomy)
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RESEARCH CENTERS ADVISORY COMMITTEES

ARKANSAS VALLEY RESEARCH
CENTER

Ed Blackburn
Harry E. Blackburn
Earlin Bush
Dennis Caldwell
Stanley Cline
Don Cooper
Joey Degarbo
Bill Elder
Jim Ellenberger
Glen C. Ermel
Joe Farmer
Clay Fitzsimmons
Robert Gerler
Hans Hansen
Matt Heimerich
Robert Jensen
John Kimbrel
Mike Mann
Allen Nicol
Paul E. Philpott
Dean Rusher
John Tomky
Jim Valliant
Delbert Wells
Robert Wiley

EASTERN COLORADO RESEARCH
CENTER

Joe Conrad
Herman Hettinger
John Holtorf, Jr.
Don Koester
Bob Labore

FRUITA RESEARCH CENTER

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

Dan Keep
Ernest Mabie
Robert Peach
Steve Pitts
Bobby Saunders
Eugene Scheetz
Wayne Waters
Richard B. Wilcox

MOUNTAIN MEADOW RESEARCH

CENTER

Earl Davie
Doug De Costa
Vevarelle Esty
Fred Field
Gordon Headlee
Eddie Howard
John Malensek
Gordon Meek
Harry Peterson
Duane Phelps
Bill Sanderson
Joe Shane
Bernard Smith
Lee Spann
Bill Trampe

ORCHARD MESA RESEARCH
CENTER

Larry Fuller
Fritz Gobbo
Aaron Hall
Charles Mckim
Dean Phillips
Richard Pobirk
Bruce Talbott
Rob Vandeusen

ROGERS MESA RESEARCH CENTER

Gary Broughton
Harold Broughton
Scott Ellis
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Dean Phillips
Bill Tembrock
Dan Williams

SAN JUAN BASIN/SOUTHWESTERN
COLORADO RESEARCH CENTER

Loren Alexander
Bob Bement
Bob Bishop
Robert Bragg
Phil Craig
Al Denham
Raymond Doyle
Murl Estes
Larry Everett
Adrian Fisher
Clement Frost
Kerry Garrett
Don Heaney
Walter Henes
Joaquin Huntington
Lawrence Huntington
Lou Jarmon
Reese Malles
Dalton Montgomery
Michael Olquin
John Porter
Paul Redd
Sheldon Rice
Howard Richards
Bob Seaton
Kenneth Seibel
Betty Shahan
Terry Snyder
Noel Wellborn
Bill Whyman
Bob Wilcox
Dean Winward

SAN LUIS VALLEY RESEARCH
CENTER

James R Myers
Steve Myers
Jerry Smith
Francis Strnad
Robert E. Wright

SOUTHEASTERN COLORADO
RESEARCH CENTER at Springfield,
and PLAINSMAN RESEARCH
CENTER at Walsh

Rex Barlow
Tim Brann
Forrest Burns
Mike Carroll
Roy Dunn
John Ebright
James Ellenberger
Don Fowler
Virgil Grabeal
Merle Hall
Chip Hines
A. C. Ming
Bernard Neill
Dean Nichols
Bob Pursley
Robert Shannon
Linly Stum
Terrill Swanson
Harold Unwin
Tim Weeks

U.S. CENTRAL GREAT PLAINS
(USDA), Akron

Ronald Boyd
Ed Cecil
James Donnelly
Fred Fassler
Wayne Foster
Jan Fritch
Terry Hall
John Holtorf
Ken Kuntz
Dennis Lamm
Bruce Lindahl
Gilbert Lindstrom
Don Mais
Warren McCue
Milton Mekelburg
Rob Pachner
Jay Spiers
Mark Wagers
Rick Zion
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TECHNICAL BULLETINS and TECHNICAL REPORTS

Technical Bulletins

TB-88-1

TITLE AUTHOR/S

Response of Sorghum Sudangrass Barbarick, Lai,

in Soils Amended with Phosphate Eberl

Rock and NI-14 - Exchanged Zeolite

(Clinoptilolite)

DEFT IS

Agronomy

Technical Bulletins - Limited

LTB-88-1 Projecting Economic Impacts of New McKean, Spencer, Agricultural and

Industry in Colorado with IMS Micro- Winger Resource

computer Software and USDA IMPLAN Economics

DATA Synthesizer

LTB-88-2 Soil Testing Methods at Colorado Workman, Soltanpour Agronomy

State University for the Evaluation Follett

of Fertility, Salinity, and Trace
Element Toxicity

LTB-88-3 Selection of Standard Free Energies Elrashidi, Adriano, Agronomy

of Formation for Use in Soil Lindsay

Chemistry. Selenium Supplement to

Technical Bulletin 134

LTB-88-4 Fluorine Supplement to Technical Elrashidi, Lindsay Agronomy

Bulletin 134

LTB-88-5 Profile Distribution of Zinc, Iron, Follett, Lindsay Agronomy

Manganese and Copper in Colo. Soils

LTB-88-6 Crop and Soil Management in Dryland Peterson, Westfall Agronomy

Agroecosystems

LTB-88-7 FORSTAR a Forest Simulation for Day, Betters Forest and

Teaching and Research Wood Science

LTB-88-8 Grazing and Seeding Research at SE Cook, Rittenhouse Range Science

Colo. Exp. Station, Springfield, CO

LTB-88-9 Iodine Supplement to Technical Michail, Lindsay Agronomy

Bulletin 134. Selection of Standard

Free Energies of Formation for Use

in Soil Chemistry
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Technical Reports

TR-88-1

TTTLE AUTHOR/S DEPT./S

Performance Tests of Corn Hybrid Echols, Croissant, Agronomy,
Varieties, Corn Population Studies, Schweissing, Golus, Arkansas Valley
and Soybean Varieties in Colorado, Pearson, Hain, and Fruita
1987 Ristau, Miklas Research Centers

TR-88-2 Sorghum Hybrid Performance Tests Youngman, Langin, Agronomy, SE
in Colorado, 1987 Schweissing Colorado and

Arkansas Valley
Research Centers

TR-88-3 Evaluation of Sulfur Fertilization Follett, Westfall, Agronomy
of Dryland Winter Wheat Vaughan

TR-88-4 39th Annual Beef Cattle Improvement Brinks Animal Science
Report and Sale Data & San Juan Basin

Research Center

TR-88-5 Fertilization Recommendations Follett, West fall Agronomy and
Comparison Study Soil Testing Lab

TR-88-6 Variety Performance Tests and Pearson, Golus Agronomy and
Nitrogen Fertility Trial of Dry Fruita Research
Beans in Western Colorado, 1985-87 Center

TR-88-7

TR-88-8

TR-88-9

Variety Performance, Inoculation,
Row Spacing, and Nitrogen Fertili-
zation of Soybean in Western Colo-
rado, 1987

Pearson, Golus Agronomy and
Fruita Research
Center

Application of Anaerobically Lerch, Barbarick, Agronomy
Digested Sewage Sludge to Westfall
Dryland Winter Wheat

Determining the Most Profitable Feuz, Follett,
Amount of Nitrogen to Apply on Echols
Winter Wheat

Agronomy
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PUBLICATIONS

JOURNALS

COLLEGE OF AGRICULTURAL
SCIENCES

DEPARTMENT OF AGRICULTURAL
AND RESOURCE ECONOMICS

DALSTED, N.L., LYBECKER, D.W., and
GUTIERREZ, P.G. 1988. Chapter 12
Workouts--What's Involved. J. of the Am.
Soc. of Farm Mgrs. and Rural Appraisers.
52(1(Apr.)):8-10.

GARDNER, R.L. and YOUNG, R.A. 1988. As-
sessing Strategies for Control of Irrigation--
Induced Salinity in the Upper Colorado
River Basin. Am. J. Agric. Econ.
70(1(Feb.)):37-49.

LYBECKER, D.W., SCHWEIZER, E.E., and
KING, R.P. 1988. Economic Analysis of
Four Weed Management Systems. Weed
Sci. 36(6(Nov.)):846-849.

SCHWEIZER, E.E., LYBECKER, D.W., and
ZIMDAHL, R.P. 1988. Systems Approach
to Weed Management in Irrigated Crops.
Weed Sci. 36(6(Nov.)):840-845.

WALSH, R.G., WARD, F.A., and OLIENYK,
J.P. 1989. Recreation Demand for Trees in
National Forests. J. of Env. Mgt. 26:12 p.
(Acc. for publ.)

DEPARTMENT OF AGRONOMY

ANDERSON, F.N. and PETERSON, G.A.
1988. Effect of Incrementing N Application
on Sucrose Yield of Sugar Beet. Agron. J.
80:709-712.

BARBARICK, K.A., ANDERSON, W.A.,
HICKS, D.R., HOOPER, N.W., JOLIFF,
G.A., LOYNACHAN, T.E., and POST, D.F.
1988. Survey Results Evaluating the Journal
of Agronomic Education. J. Agron. Educ.
17:63-68.

DAVID, M.B., REUSS, J.0., and WALTHALL,
P.M. 1988. Use of a Chemical Equilibrium
Model to Understand Soil Chemical Proces-
ses that Influence Soil Solution and Surface
Water Alkalinity. Water, Air Soil Pollution.
38:71-83.

FOLLETT, R.F. and PETERSON, G.A. 1988.
Surface Soil Nutrient Distribution as Af-
fected by Wheat-Fallow Tillage Systems. Soil
Sci. Soc. Am. J. 52:141-147.

FRESQUEZ, P.R., SABEY, B.R., and KLEIN,
D.A. 1987. Early Successional Rhizosphere
Fungal Populations in Disturbed Semi-Arid
Ecosystems. IN: Beckett (ed). p. 5. Every-
thing Up to Date in Reclamation. Proc. of
12th Ann. Mtg. of the Canadian Land
Reclamation Assoc. pp. 249-254. Lourin-
tean Univ. Audbury Ont. Can. June 7-11.

GERSCHEFSKE-KITT, G.D. and SABEY, B.R.
1987. Vegetative Stabilization of Restored
Oil Shale on a Steep South Facing Slope in
Northwestern Colorado. Landscape and
Urban Planning J. 14(0:487-506.

HANG, A. and TSUCHIYA, T. 1988.
Chromosome Studies in the Genus
Alstroemeria. II. Chromosome Constitution
of Eleven Additional Cultivars. Plant Breed-
ing (Z. Pflanzenzuchtg.) 100:273-279.

McGINNIES, W.J., LAYCOCK, W.A.,
TSUCHIYA, T., YONKER, C.M., and
NASON, D.A. 1988. Variability within a Na-
tive Stand of Blue Grama. J. Range Manag.
41:391-395.

NAICAMURA, C. and TSUCHIYA, T. 1988.
Nematode Resistance and Meiotic Abnor-
mality in Diploid Sugar Beet Selected From
Interspecific Beta Vulgaris x B. Procumbens
Hybrids. Plant Breeding (Z. Pflanzen-
zuchtg.) 100:41-53.

REEDER, J.D. and SABEY, B.R. 1987.
Nitrogen. Ch. IN: Williams, R. Dean and
Gerald E. Schuman, Eds. Reclaiming Mine
Spoils and Overburden in the Western
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United States. Analytical Parameters and
Procedures. Soil Cons. Soc. of Am., Ankeny,
IA. pp. 155-184.

ROMAGOSA, I., CISTUE, L., TSUCHIYA, T.,
LASA, J.M., and HECKER, R.J. 1987.
Primary Trisomics in Sugar Beet: II.
Cytological Identification. Crop Sci.

SABEY, B.R., HERRON, J., SCHALL, D.G.,
and BOKICH, J. 1987. Particle Size Dis-
tribution. Ch. 4. IN: Williams, R. Dean and
Gerald E. Schuman, Eds. Soil Cons. Soc. of
Am., Ankeny, IA. pp. 59-72.

SADIQ, M. and LINDSAY, W.L. 1988.
Solubility Product of Soil Maghemite. Soil
Sci. 146:1-5.

SAJWAN, K.S. and LINDSAY, W.L. 1988. Ef-
fect of Redo; Zinc Fertilization and Incuba-
tion Time on DTPA-extractable Zinc, Iron
and Manganese. Commun. Soil Sci. Plant
Anal. 19:1-11.

SHAHLA, A. and TSUCHIYA, T. 1987.
Cytogenetic Studies in Barley Chromosome 1
by Means of Telotrisomic, Acrotrisomic &
Conventional Analysis. Theor. Appl. Genet.
75:5-12.

STECKER, J.A., SANDER, D.H., ANDER-
SON, F.N., and PETERSON, G.A. 1988.
Phosphorus Fertilizer Placement and Tillage
in a Wheat-Fallow Cropping Sequence. Soil
Sci. Soc. Am. J. 52:1063-1068.

SUNDERMAN, D.W., QUICK, J.S.,
O'CONNELL, B., and DILLON, M.A.
1988. Registration of Blanca Wheat. Crop
Sci. 28:577.

TSUCHIYA, T., HANG, A., HEALY, W.E., Jr.,
and HUGHES, H. 1987. Chromosome
Studies in the Genus Alstroemeria. I.
Chromosome Numbers in Ten Cultivars. Bot.
Gaz. 148:519-524.

TSUCHIYA, T. 1987. Linkage Maps of Barley
(Hordeum vulgare L.) Genetic Maps. 4:708-
731.

VOOS, G. and SABEY, B.R. 1987. Nitrogen
Mineralization in Sewage-Sludge Amended
Coal Mine Spoils and Topsoils. J. Env. Qual.
16:231-237.

DEPARTMENT OF ANIMAL
SCIENCES

BOURDON, R.M. 1988. Bovine Nirvana --
From the Perspective of a Modeler and
Purebred Breeder. J. Ani. Sci. 66:1892.

BOYLE, D.L., SOFOS, J.N., and MAGA, J.A.
1988. Inhibition of Spoilage and Pathogenic
Microorganisms by Liquid Smoke from
Various Woods. Lebensm.-Wiss. u. Technol.
21:54-58.

BROWN, L.N., ODDE, K.G., KING, ME.,
LEFEVER, D.G., and NEUBAUER, C.J.
1988. Comparison of Melengestrol Acetate-
Prostaglandin F2a to Syncro-Mate B for
Estrus Synchronization in Beef Heifers.
Theriogenology 30:1-12.

CHENOWETH, P.J., FARIN, P.W., MATEOS,
E.R., RUPP, G.P., and PEXTON, J.E. 1988.
Relationships Among Breeding Soundness
and Sex Drive Classifications in Beef Bulls.
Theriogenology 30:227-233.

CLARKE, A.D., SOFOS, J.N., and SCHMIDT,
G.R. 1988. Effect of Algin/Calcium Binder
Levels on Various Characteristics of Struc-
tured Beef. J. Food Sci. 53:711-713.

CLARICE, A.D., SOFOS, J.N., and SCHMIDT,
G.R. 1988. Effect of Algin/Calcium, pH and
Muscle Proteins on Gelation and
Microstructure of Gels and Structured Beef.
Lebensm.-Wiss. u.-Technol. 21:46-53.

CLARICE, A.D., SOFOS, J.N., and SCHMIDT,
G.R. 1988. Influence of Varying pH and
Algin/Calcium Binders on Selected Physical
and Sensory Characteristics of Structured
Beef. J. Food Sci. 53:1266-1269 and 1277.

ELLENBERGER, M.A., JOHNSON, D.E.,
CARSTENS, G.E., HOSSNER, K.L., HOL-
LAND, M.D., NETT, T.M., and NOCICELS,
D.F. 1988. Endocrine and Metabolic Chan-
ges During Altered Tissue Accretion Rates
in Beef Cattle. J. Ani. Sci. (In press).

GILBERT, R.P., GASKINS, C.T., HILLERS,
J.K., BRINKS J.S., and DENHAM, A.H.
1988. Inbreeding and Immunoglobulin G.
Concentrations in Cattle. J. Ani. Sci.
66:2490-2497.
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GREEN, R.D., BRINKS, J.S., and LEFEVER,
D.G. 1988. Genetic Characterization of Pel-

vic Measures in Beef Cattle: Heritabilities,

Genetic Correlations and Breed Differences.
J. Ani. Sci. 66:2842-2850.

HOLLAND, M.D., HOSSNER, K.L., NIS-

WENDER, G.D., ELSASSER, T.H., and

ODDE, K.G. 1988. Validation of a
Heterologous Radioimmunoassay for In-
sulin-Like Growth Factor-I in Bovine Serum.
J. Endocrinology 119:281-285.

HOLLAND, M.D., HOSSNER, K.L., TATUM,
D., and ODDE, K. 1988. IGF-I Levels
During Late Gestation in Beef Heifers: Cor-
relation with Growth. J. Ani. Sci. (In press).

HOSSNER, K.L., LINK, G.A., and YEMM, R.S.
1988. Comparison of IGF-I Serum Binding
Proteins in Sheep and Cattle: Species Dif-
ferences in Size and Endogenous Binding

Capacities. J. Ani. Sci. 66:1401-1408.

KING, M.E., HOLLAND, M.D., MAUCK, H.S.,
LEFEVER, D.G., and ODDE, K.G. 1988.

Synchronization of Estrus in Beef Cows with
Norgestomet-Alfaprostol or Syncro-Mate B.
Theriogenology 30:785-795.

SOFOS, J.N., MAGA, J.A., and BOYLE, D.L.

1988. Effect of Ether Extracts from Con-
densed Wood Smokes on the Growth of
Aeromonas Hydrophila and Staphylococcus

Aureus. J. Food Sci. 53:1840-1843.

STANTON, T.L., BIRKELO, C.P., BENNETT',
B.W., and FLACK, D.E. 1988. Effects of

Abortion on Individually Fed Finishing

Heifer Performance. Agri-Practice. 9(415-

17.

STANTON, T.L., BIRKELO, C.P., and REDD,

P. 1988. Additive Effects of MGA and

Synovex-H on Finishing Heifer Performance.

Agri-Practice. 9(4):38-41.

TATUM, J.D., KLEIN, B.J., WILLIAMS, F.L.,

and BOWLING, R.A. 1988. Influence of

Diet on Growth Rate and Carcass Composi-

tion of Steers Differing in Frame Size and
Muscle Thickness. J. Ani. Sci. 66:1942.

TUFT, L. and NOCICELS, C.F. 1988. The Effect
of Dietary EDTA on Trace Element Kinetics
in Chicks. The FASEB J. 2:A1438.

TUFT, L.S., NOCKELS, C.F., and FETTMAN,

M.J. 1988. Effects of E. Coli on Iron, Cop-

per and Zinc Metabolism in Chicks. Avian

Disease (In press).

WALKER, C.E., BIRKELO, C.P., STANTON,

T.L., FLACK, D.E., BENNETT, B.W., and
CRAVENS, R.G. 1988. Pregnancy Effects

on Feed Intake, Gain and Feed Efficiency of
Finishing Heifers. Agri-Practice. 9(4):13-15.

DEPARTMENT OF ENTOMOLOGY

CRANSHAW, W.S., DAY, S.J.,
GRITZMACHER, T., and ZIMMERMAN,

R.J. 1989. Field and Laboratory Evaluations

of Bacillus Thuringiensis Strains for Elm

Leaf Beetle Control. J. Arbor. (In press).

HIBBARD, B.E. and BJOSTAD, L.B. 1988. Be-
havioral Responses of Western Corn Root-

worm Larvae to Volatile Semiochemicals
from Corn Seedlings. J. Chem. Ecol.

14:1523-1539.

KROENING, M.K., KONDRATIEFF, B.C., and
NELSON, E.E. 1989. Host Status of the

Apple Maggot (Diptera: Tephritidae) in
Colorado. J. Econ. Entomol. (In press).

DEPARTMENT OF HORTICULTURE

BURR, K.E., TINUS, R.W., WALLNER, S.J.,

and KING, R.M. 1988. Comparison to

Three Cold Hardiness Tests on Conifer See-
dlings. Plant Phys. 86(4):S-37.

CRANSHAW, W.S. and THORNTON, M.K.

1988. Effects of Systemic Insecticides on

Potato Growth and Their Interaction with
Metribuzin. Am. Potato J. 65:535-541.

DOESKEN, N.S., RENQUIST, A.R., and
McKEE, T.B. 1988. A Climatological As-
sessment of the Utility of Wind Machines for

Freeze Protection in Mountain Valleys. J.

Appl. Meteorology 28: (In press).

ELLS, J.E., KRUSE, E.G., and McSAY, A.E.

1989. Scheduling Irrigation for Cucumbers.

HortSci. : (Ace. for publ.)
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HOLM, D.G. 1988. Sangre Selection Studies: I.
Selection and Comparative trials. Am.
Potato J. 65:21-26.

JACOBSON, J.A. and KLETT, J.E. 1988.
Response of Dianthus Barbatus L. to
Preemergence Herbicides. J. Envir. Hort.
6(3):101-104.

LOMBARD, P.B., et.al. (incl. RENQUIST,
A.R.). 1988. Towards a Standardized
Nomenclature, Procedures, Values, and
Units in Determining Fruit and Nut Tree
Yield Performance. HortSci. 23:813-817.

MOORE, III. F.D., JOLLIFFE, P.A., STAN-
WOOD, P.C., and ROOS, E.E. 1988. Use of
the Richards Function to Interpret Single
Seed Conductivity Data. HortSci. 23(4396-
398.

RENQUIST, A.R., HUGHES, H.G., and
ROGOYSKI, M.K. 1989. Combined High
Temperature and Ultraviolet Radiation In-
jury of Red Raspberry Fruit. HortSci.
24:  (In press).

ROGOYSKI, M.K. 1988. Inexpensive,
Automated Temperature Measuring Inter-
face for Computers using MS-DOS. The
Computer J. 36 (In press).

SCHUETT, J. and KLETT, J.E. 1989. Preemer-
gence Weed Control in Container-Grown
Herbaceous Perennials. J. Envir. Hort. 7(1)
(In press).

WEISER, R.L. and WALLNER, S.J. 1988.
Freezing Woody Plant Stems Produce
Acoustic Emissions. J. Am. Soc. HortSci.
113(4):636-639.

DEPARTMENT OF PLANT
PATHOLOGY AND WEED SCIENCE

AHMAD, J.S. and BAKER, R. 1987. Rhizo-
sphere Competence of Trichoderma har-
zianum. Phytopathology. 77:182-189.

AHMAD, J.S. and BAKER, R. 1987. Competi-
tive Saprophytic Ability and Cellulytic Ac-
tivity of Rhizosphere-Competent Mutants of
Trichoderma Harzianum. Phytopathology.
77:358-362.

AHMAD, J.S. and BAKER, R. 1988. Implica-
tions of Rhizosphere Competence of
Trichoderma Harzianum. Can. J. Microbiol.
34:229-234.

AHMAD, J.S. and BAKER, R. 1988. Rhizo-
sphere Competence of Benomyl-Tolerant
Mutants of Trichoderma spp. Can. J.
Microbiol. 34:807-814.

BAKER, R. 1987. Trichoderma spp. as Plant
Growth Stimulants. CRC Critical Reviews
7:97-106.

BAKER, R. 1987. Mycoparasitism: Ecology
and Physiology. Can. J. Plant Pathol. 9:370-
379.

BILES, C.L. and HILL, J.P. 1987. Effects of
Trichoderma Harzianum on Sporulation of
Cochliobolus sativus on Excised Wheat See-
dling Leaves. Phytopathology. 78:656-659.

FRANC, G.D., HARRISON, M.D., and LAH-
MAN, L.K. 1988. A Simple Day Degree
Model for Initiating Chemical Control of
Potato Early Blight in Colorado. Plant Dis.
72:851-854.

HARRISON, M. D. and FRANC, G.D. 1988.
Post-Harvest Chemical Treatments for Con-
trol of Tuber Infection by Alternaria Solani.
Am. Potato J. 65:247-253.

LEGARD, D.E. and SCHWARTZ, H.F. 1987.
Sources and Management of Pseudomonas
Syringae pv. Phaseolicola and Pseudomonas
Syringae pv. Syringae Epiphytes on Dry
Beans in Colorado. Phytopathology.
77:1503-1509.

MADDOX, D.A. and HARRISON, M.D. 1988.
Presence and Population Dynamics of Er-
winia Carotovora in Irrigation Water in
Southcentral Colorado. J. Appl. Bacteriol.
64:169-182.

PARK, D.S., PAULITZ, T.C., and BAKER, R.
1988. Biocontrol of Fusarium Wilt of
Cucumber Resulting from Interactions Bet-
ween Pseudomonas Putida and Non-
pathogenic Isolates of Fusarium Oxysporum.
Phytopathology. 78:190-194.
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PAULITZ, T.C. and BAKER, R. 1987. Biologi-
cal Control of Pythium Damping-off of
Cucumbers with Pythium Nunn: Population
Dynamics and Disease Suppression.
Phytopathology. 77:335-340.

PAULITZ, T.C., WINDHAM, M., and BAKER,
R. 1987. Effect of Peat-vermiculite Mixes
Containing Trichoderma Harzianum on In-
creased Growth Response of Radish. J. Am.
Soc. Hort. 111:810-814.

PAULITZ, T.C. and BAKER, R. 1987. Biologi-
cal Control of Pythium Damping-off of
Cucumbers with Pythium Nunn: Influence of
Soil Environment and Organic Amendments.
Phytopathology. 77:341-346.

PAULITZ, T.C., PARK, C.S., and BAKER, R.
1987. Biological Control of Fusarium Wilt of
Cucumber with Nonpathogenic Isolates of
Fusarium Oxysporum. Can. J. Microbiol.
33:349-353.

PAULITZ, T.0 and BAKER, R. 1988. The For-
mation of Secondary Sporangia by Pythium
Ultimum: The Influence of Organic Amend-
ments and Pythium Nunn. Soil Biol.
Biochem. 20:151-156.

SCHWARTZ, H.F., EPSKY, N.D., and
CAPINERA, J.L. 1988. Onion Transplant
Pink Root and Thrips Contamination, and
Their Control in Colorado. Appl. Agric.
Res. 3:71-74.

SIMEONI, W.L., LINDSAY, W.L., and BAKER,
R. 1987. Critical Iron Level Associated with
Biological Control of Fusarium Wilt.
Phytopathology. 77:1057-1061.

ZIMDAHL, R.L. 1987. Allelopathy. FAO Plant
Protection Bull. 35:70-74.

ZIMDAHL, R.L., MOODY, K., and CHAVEZ,

R.C. 1987. The Influence of Soil Moisture
on Growth of Some Rice (Oryza sativa)
Weeds. Philippines J. Weed Sci. 14:19-25.

ZIMDAHL, R.L., MOODY, K., LUBIGAN,
R.T., and CASTIN, E.M. 1988. Patterns of
Weed Emergence in Tropical Soil. Weed
Sci. 36:603-608.

COLLEGE OF APPLIED HUMAN
SCIENCES

DEPARTMENT OF FOOD SCIENCE
AND HUMAN NUTRITION

GRUNDLEGER, M.L., PREVES, D.M., and
SMITH, S.L. 1988. The Effect of Diet on
Multiple Site Regulation of Glycolysis in Rat
Skeletal Muscle. 1. Glucose Metabolism and
Intracellular Metabolites. Nutr. Rex. (In
press).

GRUNDLEGER, M.L. and SMITH, S.L. 1988.
The Effect of Diet on Multiple Site Regula-
tion of Glycolysis in Rat Skeletal Muscle. 2.
Activation of PFK-1 and Control of F2,6BP
Synthesis by PFK-2/F2, 6BPASE. Nutr. Res.
(In press).

KIM, C.H. and MAGA, J.A. 1987. Properties of
Extruded Whey Protein Concentrate and
Cereal/Flour Blends. Lebensm. Wiss. Tech-
nol. 20, 311.

KIM, C.H., MAGA, J.A., and MARTIN, J.T.
1988. Properties of Extruded Dried Distiller
Grains (DDG) and Flour Blends. J. Food
Proc. Pres. (In print).

KIM, C.H., MAGA, J.A., and MARTIN, J.T.
1988. Properties of Extruded Wheat Dried
Distiller Grain (DDG)/Flour Blends. Int. J.
Food Sci. Technol. (In print).

LAMPI, K.J., MATHIAS, M.M., RENGERS,
B.D., and ALLEN, K.G.D. 1988. Dietary
Copper and Copper Dependent Superoxide
Dismutase in Hepatic Prostaglandin Syn-
thesis by Rat Liver Homogenates. Nutr. Res.
8:1191.

LELIEVRE, J., LORENZ, K., MEREDITH, P.,
and BARUCH, D.W. 1987. Effects of
Starch Particle Size and Protein Concentra-
tion on Breadmaking Performance. Starke
39(10):347-352.

LORENZ, K. and MEREDITH, P. 1988. Insect-
Damaged Wheat-Effects on Starch Charac-
teristics. Starke 40(4):136-139.
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LORENZ, K. and MEREDITH, P. 1988. Insect-
Damaged Wheat: History of the Problem,
Effects on Baking Quality, Remedies.
Lebensmittel-Wissenschaft und Technologie
21, 183-187.

MAGA, J.A. and FAPOJUWO, 0.0. 1988. The
Effect of Various Hydrocolloids on Some
Physical Properties of Extruded
Cereals/Flours. Int. J. Food Sci. Technol. 23,
49.

MAGA, J.A. and KIM, C.H. 1988. Co-extrusion
of Cereal/Flours with Dried Fruits and Fruit
Juice Concentrates. Lebensm. Wiss. Tech-
nol. (In print).

DEPARTMENT OF HUMAN
DEVELOPMENT AND FAMILY
STUDIES

BERGER, P., POWELL, J., and COOK, A.S.
The Relation of Economic Factors to Per-
ceived Stress in Mobile Families. Lifestyles,
9(4): (In press).

COLLEGE OF ARTS, HUMANITIES,
AND SOCIAL SCIENCES

DEPARTMENT OF POLITICAL
SCIENCE

LESTER, J.P. and BOWMAN, A.O. 1989. Im-
plementing Intergovernmental Regulatory
Policy: A Test of the Sabatier-Mazmanian
Model. Polity.

LESTER, J.P. 1988. Implementation of RCRA
of 1976: The Role of the States. IN: Book of
the States, Council of State Governments.

COLLEGE OF ENGINEERING

DEPARTMENT OF AGRICULTURAL
AND CHEMICAL ENGINEERING

AYERS, P.D. 1987. Utilizing the Torsional
Shear Test to Determining Soil Strength-
Properties Relationships. Soil and Tillage
Research, 10:373-380.

CHRESAND, T.J., GILLIES, R.J., and DALE,
B.E. 1988. Optimum Fiber Spacing in Hol-
low Fiber Bioreactor. Biotech. Bioeng.
32:983-993.

CHRESAND, T.J., DALE, B.E., HANSON,
S.L., and GILLIES, R.J. 1988. A Stirred
Bath Technique for Diffusivity Measure-
ments in Cell Matrices. Biotech. Bioeng.
1029:1037.

DRURY, D.D., DALE, B.E., and GILLIES, R.J.
1988. Oxygen Transfer Properties of a
Bioreactor for Use within a Nuclear Mag-
netic Resonance Spectrometer. Biotech.
Bioeng. 32:966-975.

EL HAKIM, 0., CLYMA, W., and
RICHARDSON, E.V. 1988. Performance
Functions of Border Irrigation Systems. J. of
Irrig. and Drainage Eng., 114(1(Jan.)):118-
129.

GROHMANN, K., HIMMEL, M.E.,
MITCHELL, D., DALE, B.E., and
SCHROEDER, H. 1988. The Role of Ester
Groups in Resistance of Plant Cell Wall
Polysaccharides to Enzymatic Hydrolysis.
Appl. Biochem. Biotech. (In press).

HARCUM, J.B. and LOFTIS, J.C. 1987. Design
and Evaluation of Regional Weather
Monitoring Networks. Trans. of the ASAE,
30(6):1673-1678.

KARIM, M.N. and LEE, G.K.F. 1988. On the
Design of Robust Control Systems for Distil-
lation Columns. Chem. Eng. Communica-
tions, 68:81-98.

ICARIM, M.N., KRAMER, J., and NEBOT,
E.M. 1988. Modelling and Internal Model
Control of a Zymomonas Mobilis Fermenta-
tion for Ethanol Production. Int. J. of
Modelling and Simulation. 8:83-87.

PLEBAN, S. and ISRAELI, I. 1987. Improved
Approach to Irrigation Scheduling Program.
J. of Irrig. and Drainage, ASCE. (Acc. for
publ.)

PORTER, P.S., WARD, R.C., and BELL, H.F.
1988. The Detection Limit. Env. Sci. and
Tech. 22(8):856-861, Aug.
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SRITHARAN, S.I., CLYMA, W., and
RICHARDSON, E.V. 1988. Sizing of Ter-
minal Units in Surface Irrigation Projects: I.
J. of Water Resources Planning and Manage-
ment. 114(1(Jan.)):20-37.

SRITHARAN, S.I., RICHARDSON, E.V., and
CLYMA, W. 1988. Sizing of Terminal Units
in Surface Irrigation Projects: II,. J. of
Water Resources Planning and Manage-
ment, 114(1(Jan.)):38-51.

WARD, R.C., LOFTIS, J.C., DELONG, H.P.,
and BELL, H.F. 1988. Groundwater
Quality: A Data Analysis Protocol. J. of
Water Pollution Control Fed.
60(11(Nov.)):1938-1945.

WARD, R.C. and LOFTIS, J.C. 1988. Monitor-
ing Systems for Water Quality. CRC Critical
Reviews Environmental Control. (In press).

WATTENBURGER, P.L. and CLYMA, W.

1989. Level Basin Design and Management
in the Absence of Water Control: Part I:
Evaluation of Completion-of-Advance Ir-
rigation. Trans. of the ASAE. (Acc. for
publ.)

WATTENBURGER, P.L. and CLYMA, W.
1989. Level Basin Design and Management
in the Absence of Water Control: Part II:
Design Method for Completion-of-Advance
Irrigation. Trans. of the ASAE. (Acc. for
publ.)

DEPARTMENT OF ATMOSPHERIC
SCIENCE

DOESKEN, N.D., RENQUIST, A.R., and
McKEE, T.B. 1988. Climatic Assessment of
the Utility of Wind Machines for Freeze
Protection in Mountain Valleys. J. of Appl.
Meteorology. (In press).

DEPARTMENT OF CIVIL
ENGINEERING

BRINK, D.R., CHOI, S.I., AL-AN!, M., and
HENDRICKS, D.W. 1988. Bench Scale
Evaluation of Coagulates for Load Turbidity.
J. of Water Works Assoc. 80:199. Apr.

FRICK, D.M., BODE, D., and SALAS, J.D.
1989. Effects of Droughts on Urban Water

Supplies Part I. Drought Analysis. ASCE J.
of Hydraulic Eng. (Acc. for publ.)

HALTINER, J.P. and SALAS, J.D. 1988.
Seasonal Multivariate Stochastic Models for
Drought Analysis. American Geophysical
Union EOS, 69(44):1180.

HALTINER, J.P. and SALAS, J.D. 1989.
Development and Testing of a Multivariate,
Seasonal ARMA (1,1) Model. J. of Hydrol-

ogy. (In press).

HENDRICKS, D.W. Systems Approach to Pol-
lution Control, Water Quality Modeling in
the South Platte River in Colorado,
Academia Nazionale Dei Lincki Roma 1986
(distributed in 1988).

WARNER, J.W., MOLDEN, DJ., CHEHATE,

M., and SUNADA, D.K. 1989. Mathemati-

cal Analysis of Artificial Recharge. Am.

Water Res. Assoc. Water Res. Bulletin.
(Acc. for publ.)

COLLEGE OF FORESTRY AND
NATURAL RESOURCES

DEPARTMENT OF EARTH

RESOURCES

STEDNICK, J.D. 1988. Hydrochemical Charac-
terization of Alpine and Alpine-Subalpine
Waters, Colorado Rocky Mountains. Arctic
and Alpine Research, Volume 21, No. 9. (In

press).

DEPARTMENT OF FOREST & WOOD

SCIENCES

APLET, G.T., SMITH, F.W., and LAVEN, R.D.

1988. Stemwood Biomass and Production

During Spruce-Fir Stand Development. J. of

Ecology. (In press).

BETTERS, D.R. 1988. Planning Optimal

Economic Strategies for Agroforestry Sys-
tems. J. of Agroforestry Sys. 7:17-31.
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BINKLEY, D. and HART, S. 1989. The Com-
ponents of Nitrogen Availability Assessments
in Forest Soils. Advances in Soil Sci. (In
press).

HOF, J.G. and RIDEOUT, D.B. 1988. Limita-
tions of the with and without Principle in
Benefit Cost Analysis. Public Finance
Quarterly. (In press).

HOF, J.G., ROBINSON, K.S., and BETTERS,
D.R. 1988. Optimization with Expected
Values of Random Yield Coefficients in
Renewable Resources Linear Programs.
Forest Sci. 34(3):634,646.

PELLICANE, P.J. 1988. Strength and Ultimate
Slip Characteristics of Wood Joints with
Elastomeric Construction Adhesives. Forest
Products J. 38(6):55-59.

PELLICANE, P.J., POTTER, R.S., and
MIELKE, P.W. 1989. Multi-Response Per-
mutation Procedures as a Statistical Tool in
Wood Related Applications. Wood Sci. and
Tech. (In print).

POTTER, L.R. and BETTERS, D.R. 1988. A
New Energy Simulation Model - Applica-
tions to Domestic Wood Energy Systems.
Forest Products J. 38(7/8):23-25.

RIDEOUT, D. and WAGNER, J.E. 1988. Test-
ing Cost Allocation Methods on a Multiple
Use Timber Sale. Forest Ecol. and Manage-
ment, 23:285-296.

SULLIVAN, J., OMI, P.N., DYER, A.A., and
GONZALES-CABAN, A. 1987. Evaluating
the Economic Efficiency of Wildfire
Rehabilitation Treatments. West. J. Appl.

• For. 2(2):58-61.

DEPARTMENT OF RANGE SCIENCE 

ABDEL-MAGID, A.H., TRLICA, M.J., and
HART, R.H. 1987. Soil and Vegetation
Responses to Simulated Trampling. J.
Range Manag. (In press).

BURLESON, W.H. and LEININGER, W.C.
1988. Intensive Grazing - Precautions. Ran-
gelands 10: (In press).

CASEY, R.M. and JAMESON, D.A. 1988.
Parallel and Vector Processing in Landscape
Dynamics. Appl. Math. and Comp. (In
press).

COFFIN, D.P. and LAUENROTH, W.K. 1988.
The Effects of Disturbance Size and Fre-
quency on a Shortgrass Plant Community.
Ecol. 69:1609-1617.

COFFIN, D.P. and LAUENROTH, W.K. 1989.
Spatial and Temporal Variations in the Seed
Bank of a Semiarid Grazingland. Am. J. Bot.
76(1):53-58.

COFFIN, D.P. and LAUENROTH, W.K. 1988.
Disturbances and Gap Dynamics in a Semi-
arid Grassland: A Landscape-level Ap-
proach. Landscape Ecol. (In press).

DADDY, F., TRLICA, Mi., and BONHAM,
C.D. 1987. Vegetation and Soil Water Dif-
ferences in Grazed Big Sagebrush Com-
munities. Southwestern Naturalist. (In
press).

JAMESON, D.A. and BARTLETT', E.T. 1987.
Selection of Optimal Management Strategies
Based on Stochastic Dynamic Ecological
Models. Eco. Model. 36(1987)5-13.

JAMESON, D.A. 1988. Workshop on Vector
and Parallel Processing in Landscape
Dynamics. Appl. Math. and Comp. (In
press).

LAUENROTH, W.K., SALA, 0.E., MIL-
CHUNAS, D.G., and LATHROP, R.W.
1987. Root Dynamics of Bouteloua Gracilis
During Short-term Recovery from Drought.
Funct. Ecol. 1:117-124.

LIANG, Y.M., HAZLETT, D.L., and LAUEN-
ROTH, W.K. 1988. Biomass Dynamics and
Water Use Efficiencies of Five Plant Com-
munities in the Shortgrass Steppe. Oecologia
(In press).

LOGAN, J.A. 1988. Toward an Expert System
for Development of Pest Simulation Models.
Env. Ent. 17(4359-376.

MACK, S.E. and BONHAM, C.D. 1988.
Phytomass of Eurotia Lanata in Association
with Two Species of Agropyron on Disturbed
Soils. Reclam. and Reveg. Res. 6(4): (In
press).
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MILCHUNAS, D.G. and LAUENROTH, W.K.
1988. Three-Dimensional Distribution of
Plant Biomass in Relation to Grazing and
Topography in the Shortgrass Steppe. Oikos
(In press).

MILCHUNAS, D.G., LAUENROTH, W.K.,
CHAPMAN, P.L., and KAZEMPOUR,
M.K. 1988. Effects of Grazing, Topography,
Precipitation of the Structure of the Semi-
Arid Grassplant. Vegetatio. (In press).

MILCHUNAS, D.G., PARTON, W.J.,
BIGELOW, D.S., and SCHIMEL, D.S.
1988. Factors Influencing Ammonia
Volatilization from Urea in Soils of the
Shortgrass Steppe. J. Atmos. Chem. 6:323-
340.

MILCHUNAS, D.G., SALA, 0.E., and
LAUENROTH, W.K. 1988. A Generalized
Model of the Effects of Grazing by Large
Herbivores on Grassland Community Struc-
ture. Am. Nat. 132(1):87-106.

PARTON, W.J., MORGAN, J.A., ALTEN-
HOFEN, J.M., and HARPER, L.A. 1988.
Ammonia Volatilization from Spring Wheat
Plants. Agron. J. 80:419-425.

PARTON, W.J., MOSIER, A.R., and
SCHIMEL, D.S. 1988. Rates and Pathways
of Nitrous Oxide Production in a Shortgrass
Steppe. Biogeochem. 6:45-58.

PARTON, W.J., STEWART, J.W.B., and COLE,
C.V. 1988. Dynamics of C, N, P and S in
Grassland Soils: A Model. Biogeochem.
5:109-131.

RODRIGUEZ, A. and JAMESON, D.A. 1988.
Rainfall Risk in Grazing Management. Ecol.
Model. 40: (In press).

SALA, 0.E., PARTON, W.J., JOYCE, L.A., and
LAUENROTH, W.K. 1988. Primary
Production of the Central Grassland Region
of the U.S.: Spatial Pattern and Major Con-
trols. Ecology. 69(1):40-45.

SALA, 0.E., BIONDINI, M.E., and LAUEN-
ROTH, W.K. 1988. Bias in Estimates of
Primary Production: An Analytical Solution.
Ecological Modelling, Vol. 43.

SENFT, R.L., COUGHENOUR, M.B.,
BAILEY, D., RITTENHOUSE, L.R.,
SALA, 0.E., and SWIFT, D.M. 1987. Large
Herbivore Foraging and Ecological Hierar-
chies. BioSci. 37(11):789-799.

SHARROW, S.H., RHODES, B., and
LEININGER, W.C. Sheep Grazing as a Sil-
vicultural Tool to Suppress Brush. J. Range
Manag. 41:(accepted).

SWANSON, F.J., KRATZ, T.K., CAINE, N., and
WOODMANSEE R.G. 1988. Landform
Effects on Ecosystem Patterns and Proces-
ses. BioSci. 38(2):92-98.

VOORHEES, M.E., TRLICA, M.J., and
URESK, D.W. 1987. Plant-substrate Rela-
tion on Bentonite Mine Spoils. J. Envir.
Qual. (In press).

YONKER, C.M., SCHIMEL, D.S., PAROUS-
SIS, E., and HEIL, R.D. 1988. Patterns of
Organic Carbon Accumulation in a Semiarid
Shortgrass Steppe, Colorado Soil Sci. Soc. of
Am. J. 52(2):478-483. Mar-Apr 1988.

COLLEGE OF NATURAL SCIENCES

DEPARTMENT OF BIOLOGY

COLBERT, J.T. 1988. Molecular Biology of
Phytochrome. Plant, Cell and Environment.
11:305-318.

COSTIGAN, S.A., ZHAO, Z., and COLBERT,
J.T. 1988. Light Induced Decrease in Beta-
tubulin mRNA Abundance. J. Cellular
Biochem. 12C:209.

DEPARTMENT OF CHEMISTRY

BRONNIMANN, C.E., HAWKINS, B.L.,
ZHANG, M., and MACIEL, G.E. 1988.
Combined Rotation and Multiple Pulse
Spectroscopy as an Analytical Proton NMR
Technique for Solids. Anal. Chem. 60:1743-
1750.

FRYE, J.S. and MACIEL, G.E. 1987. Solid
State NMR Approaches for Resolving Com-
ponents of Plant Materials. P. Pfeffer and W.
Gerasimowicz (eds.), NMR in Agriculture.
CRC Press. (In press).
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LI, Y. and STERMITZ, F.R. 1988. Pyrrolizidine
Alkaloids from Mertensia (Boraginaceae)
Species of Colorado. J. Nat. Prod. 51: (In
press).

WILLIAMS, R.M., GLINICA, T., and KWAST,
E. 1988. Facial Selectivity of the In-
tramolecular SN2' Cyclization:
Stereocontrolled Total Synthesis of
Brevianamide B. J. Am. Chem. Soc. 110,
5927.

WILLIAMS, R.M., BRUNNER, E.J., and
SABOL, M.R. 1988. Synthesis of Ver-
ruculotoxin. Synthesis (In press).

WILLIAMS, R.M., KWAST, E., COFFMAN,
H., and GLINKA, T. 1989. Remarkable
Enantio-Divergent Biogenesis of
Brevianamide A and B. J. Am. Chem. Soc.
(In press).

COLLEGE OF VETERINARY
MEDICINE & BIOMEDICAL
SCIENCES

DEPARTMENT OF MICROBIOLOGY

COLLINS, J.K., AYERS, V.K., and CARMAN,
J. 1988. Evaluation of an Antigen-Capture
ELISA for the Detection of Bovine Herpes-
virus Type 1 Shedding from Feedlot Cattle.
Vet. Microbiol. 16:101-107.

COLLINS, J.K., JENSEN, R., SMITH, G.H.,
FLACK, D.E., KERSCHEN, R., BEN-
NETT, B.W., JONES, R.L., and
ALEXANDER, A.F. 1988. Association of
'Bovine Respiratory Syncytial Virus with
Atypical Interstitial Pneumonia in Feedlot
Cattle. Am. J. Vet. Res. 49:1045-1049.

COLLINS, J.K., TEEGARDEN, R.M.,
MacVEAN, D.W., SMITH, G.H., FRANK,
G.R., and SALMAN, M.D. 1988.
Prevalence and Specificity of Antibodies to
Bovine Respiratory Syncytial Virus in sera
from Feedlot and Range Cattle. Am. J. Vet.
Res. 49:1316-1319.

CUMMING, T.J. and SMITH, R.E. 1987. As-
sociation of Persistent Synthesis of Viral
DNA with Macrophage Accessory Cell Dys-
function Induced by Avian Retrovirus
Myeloblastosis-Associated Virus of Sub-
group B Inducing Osteopetrosis in Chickens.
Cancer Res. 47:6033-6039.

CUMMINS, T.J. and SMITH, R.E. 1988.
Analysis of Peripheral Blood,
Hematopoietic, and Lymphoietic Tissue
During a Regenerative Aplastic Crisis In-
duced by Avian Retrovirus MAV-2(0).
Virology 163:452-461.

CUMMINS, T.J., ORME, I.M., and SMITH,
R.E. 1988. Reduced in vivo Nonspecific
Resistance to Listeria monocytogenes Infec-
tion During Avian Retrovirus-Induced Im-
munosuppression. Avian Diseases
32:663-667.

POWERS, B.E., NORRDIN, R.W., SNYDER,
S.P., and SMITH, R.E. 1987. A Sequential
Study of Bone Lesions Caused by Isolates of
an Avian Osteopetrosis Virus, MAV-2(0).
Bone 8:231-240, 1987.

POWERS, B.E., NORRDIN, R.W., SNYDER,
S.P., and SMITH, R.E. 1988. A Sequential
Study of Visceral Lesions Caused by Isolates
of an Avian Osteopetrosis Virus, MAV-2(0).
Am. J. Vet. Research 49:1589-1597.

SMITH, G.H., COLLINS, J.K., CARMAN, J.,
and MINOCHA, H.C. 1988. Detection of
Cytopathic and Noncytopathic Bovine Viral
Diarrhea Virus in Cell Culture with an Im-
munoperoddase Test. J. Vir. Meth. 19:319-
324.

DEPARTMENT OF PHYSIOLOGY

PRADO-DELGADO, A.R., EL,SDEN, R.P.,
and SEIDEL, G.E., Jr. 1989. Effects of
GnRH on Super-Ovulated Cattle.
Theriogenology 31. (In press).

WHEELER, M.B. and SEIDEL, G.E., Jr. 1989.
Capacitation of Bovine Spermatozoa by
Lysophospholipids and Trypsin. Gamete
Res. 22: (In press).

1988 Annual Report 29



-

PROFESSIONAL PAPERS

COLLEGE OF AGRICULTURAL

SCIENCES

DEPARTMENT OF AGRICULTURAL

AND RESOURCE ECONOMICS

BREDEHOEFT, J.D. and YOUNG, R.A. 1988.
Risk Aversion in Conjunctive Water Use.
IN: G. T. O'Mara, ed., The Conjunctive Use
of Surface and Groundwater Resources,
World Bank, Washington, D.C. pp. 155-
167.

BROWN, T.C. and WALSH, R.G. 1988.
Methods of Monetary Valuation: Overview.
IN: Amenity Resource Valuation: Integrat-
ing Economics with Other Disciplines. G.L.
Peterson, B.L. Driver, and R. Gregory
(Eds.). Venture Publishing Inc., State Col-
lege, PA. pp. 145-147.

DALSTED, N.L., JONK, Y., SCHAUBERT, D.,
and SHARP, R. 1988. Selected 1987
Enterprise Budgets for Colorado, DARE
Info. Rpt., IR:88-7, Dept. of Agric. and Res.
Econ., Cob. State Univ., Fort Collins.

HUSZAR, P.C. 1988. Economics of Off-Site
Damage and Control of Wind Erosion. Proc.
of 1988 Wind Erosion Conf. Pres. by Texas
Tech Univ., Soil Cons. Serv. and Monsanto,
Lubbock, TX. Apr. 11-13.

JOHNSON, D.M. and WALSH, R.G. 1989. Ef-
fects of Participant Skill on the Value of Al-
ternative Fishery Management Practices.
Transactions, N. Am. Wildlife and Nat. Res.
Conf., Wash., DC. 10 p. (Acc. for publ.)

JOYCE, L.A. and SKOLD, M.D. 1988. Implica-
tions of Changes in the Regional Ecology of
the Great Plains. Symp. Proc.: Impacts of
the Conservation Reserve Program on the
Great Plains, J.E. Mitchell (Editor). Rocky
Mtn. Forest and Range Exp. Sta. Gen. Tech.
Rpt. RM-158. Fort Collins. pp. 115-127.

LAW, R.A.P. and ISRAELI, I. 1988. Evaluation

of Atmometer Performance as a Tool for Ir-

rigation Scheduling. Am. Soc. of Agric. Eng.
Int. Winter Mtg., Chicago, IL. Dec.

LOOMIS, J.B. and WALSH, R.G. 1988. Net
Economic Benefits of Recreation as Func-
tion of Tree Stand Density. IN: Future
Forests of the Mountain West: A Stand Cul-
ture Symposium. Gen. Tech. Rpt. INT-243,
Intmtn. Res. Stat., For. Serv.,
U.S.D.A.,Ogden, UT. pp. 370-375.

LOPEZ, J.D. and ECKERT, J.B. 1988. Predict-
ing Colorado Alfalfa Prices within a Regional
Market, Info. Rpt. 88-1, San Luis Valley
Farming Systems Project.

MANN, R.W. 1988. Welfare Implications of
Regional Economic Models with Application
to the Animas-La Platte Project. Ph.D. Dis-
sertation. Cob. State Univ., Fort Collins.
192 p.

MICHELSON, A. 1988. Economics of Option-
ing Agricultural Water Rights for Urban
Water Supplies During Drought. Ph.D. Dis-
sertation. Cob. State Univ., Fort Collins.
197 p.

McKEAN, J.R., JOHNSON, D.M., and WALSH,
R.G. 1988. Gunnison County Interindustry
Spending and Employment Attributed to
Fishing at Blue Mesa Reservoir. Tech. Rpt.
No. 53, Colo. Water Resources Res. Inst.,
Colo. State Univ., Fort Collins. 114 p.

RADOSEVICH, G.E. and ANDERSON, S.S.
1988. Colorado Water Law: A Compilation
of Laws, Regulations, Treaties, Compacts
and Selected Cases; Supplement. Colo. State
Univ., Fort Collins. 180 p.

SKOLD, M.D. and YOUNG, R.A. 1988. The
Role of Natural Resources in a Changing
Great Plains Economy. Great Plains Agric.
Coun. Publ. No. 125. Denver, CO. pp. 123-
159.

SPENCER, W.P. and WIDAWSKY, D. 1988.
Grain Flow Survey: 1987, DARE Info. Rpt.
No. IR: 88-6. Sept.

TROCK, W.L., et al. 1988. An Historical Ac-
count of the Erosion and Degradation of the
Alamosa River of the San Luis Valley: The
San Luis Valley Farming Systems Project.
Info. Rpt. 88-2. Fort Collins.
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TROCK, W.L., et al. 1988. A Domestic Applica-
tion of Farming Systems Methodology.
Proc., 8th Ann. Farming Sys. Research/Ex-
tension Symp. The Int. Prog. Office, Univ. of
Arkansas, Fayetteville. (forthcoming)

UETRECHT, K. and MADSEN, A.G. 1988.
Countries with Potential Markets for United
States Beef Exports. Dept. of Agric. and
Res. Econ., Cob. State Univ., Info. Rpt. No.
IR: 88-5.

WALSH, R.G., JOHN, K.H., and McKEAN, J.R.
1988. A Comparison of Long-run Forecasts
of Demand for Fishing, Hunting and Non-
consumptive Wildlife Recreation Based on
the 1980 and 1985 National Surveys. Tech.
Rpt. No. 55, Cob. Water Resources Res.
Inst., Cob. State Univ., Fort Collins. 41 p.

WALSH, R.G., JOHNSON, D.M., and
McKEAN, J.R. 1988. Review of Outdoor
Recreation Economic Demand Studies with
Nonmarket Benefit Estimates, 1968-1988.
Tech. Rpt. No. 54, Colo. Water Resources
Res. Inst., Cob. State Univ., Fort Collins.
131 p.

WALSH, R.G., JOHNSON, D.M., and
McKEAN, J.R. 1989. Nonmarket Values
from Two Decades of Research on Recrea-
tion Demand. IN: Advances in Applied
Micro-Economics. Vol. 5. V.K. Smith (Ed.).
JAI Press, Inc., Greenwich, CT. 20 p. (In
press).

WIDAWSKY, D. 1988. Marketing Outlets for
Colorado Corn. Dept. of Agric. and Res.
Econ., Colo. State Univ., Fort Collins.
(Unpub.)

YOUNG, R.A. 1988. The Effects of Institutions
on Irrigation Water Use. IN: M.E. Jensen,
ed., Effective Use of Water in Irrigated
Agriculture. Ames, IA, Council for Agric.
Sci. and Tech. pp. 41-45.

YOUNG, R.A. and others. 1988. Discussion:
Aggregate Marginal Returns from Irrigated
Agriculture. Water Res. Bull. 24(6) Dec.

YOUNG, R.A. 1988. Studies of the Economic
Value of Water. Chapter 35 in David H.
Speidel, et al., (editors), Perspectives on
Water, New York, Oxford Univ. Press. pp.
330-335.

DEPARTMENT OF AGRONOMY

ADRIANO, D.C., ELRASHIDI, M.A., RAGE,
A.L., JONES, J.B., and LINDSAY, W.L.
1988. Research Achievements and Challen-
ges in Trace Elements. pp. 3-33. IN: Proc.
Intern. Symp. Istvan Pais, Budapest.

BARBARICK, K.A. 1988. Agricultural and In-
dustrial Application of Zeolites. Agron.
Abst. p.305.

BRENNAN, E.W. An Improved Method for the
Control and Measurement of Soil Redox.
M.S. Thesis. Cob. State Univ., Fort Collins.
75 p.

BRICK, M.A., ORTEGA, P.F., BALLARIN, M.,
and FISHER, A.G. 1988. Morphological
and Phenological Traits Associated with
Drought Tolerant Dry Bean Cultivars. Abst.
West. Soc. of Crop Sci. June 13-16. Fort Col-
lins, CO.

CUANY, R.L. and THOR, G.L. 1988. Native
Grasses for Dryland Turf and Reclamation.
Proc. 30th Grass Breeders Work Plan Conf.,
Silver Falls, OR. (In press).

EBENER, W.C. 1988. Comparison of Viability
Estimates on Indian Ricegrass, Oryzopsis
hymenoides, seed. M.S. Thesis. Colo. State
Univ., Fort Collins. 177 p.

EBERL, D.D., LAI, T.M, and BARBARICK,
K.A. 1988. Ion Exchange Fertilizers; Con-
trolled Release of Nutrients from Mixtures of
Zeolites and Phosphate Rock. Agron. Abst.
p. 306.

FOLLETT, R.H. and WESTFALL, D.G. 1988.
Phosphorus Economics of Winter Wheat.
Proc. Great Plains Soil Fert. Workshop
2:121-128.

FOLLETT, R.H. and WESTFALL, D.G. 1988.
The Effect of P Fertilizer on Yield and Es-
timated Income for Dryland Winter Wheat.
Proc. West. Phosphate Conf., Mar. 24-25,
1988. pp. 42-48.

FRESQUEZ, P.R. 1988. Soil Microbial Com-
munity Plant Rhizosphere Interactions
During the Early Stages of Ecosystem
Development. Ph.D. Thesis. Agron. Dept.,
Cob. State Univ., Fort Collins.
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FRESQUEZ, P.R., SABEY, B.R., and KLEIN,
D.A. 1988. Soil Fungal Community Plant
Rhizosphere Interactions During the Early
Stages of Ecosystem Development on
Reclaimed Coal Mine Spoils. Proc. of the
Mine and Surface Mine Reclam. Conf.
ASSMR and USDI-Bureau of Mines, Pit-
tsburgh, PA. Apr. 17-22, 1988.

FRESQUEZ, P.R., SABEY, B.R., and KLEIN,
D.A. 1988. The Soil Microbial Community
in the Rhizosphere of Sporoholus Airoides,
Hslaria Jamesie and Atriplex Caniscens
Growing in Reclaimed Coal Mine Spoils
Varying in Age. Arid Soil Res. and Rehab.
(In press).

FURUTA, Y. and TSUCHIYA, T. 1987.
Genetic Evaluation of Three Telosomes in
Barley by Means of Aneuhaploid Analysis.
Proc. 5th Intern. Barley Genet. Symp. (eds. S.
Yasuda and T. Konishi). pp. 409-414.

HALEY, S.D., QUICK, J.S., and MORGAN,
J.A. 1988. Variability for Characters As-
sociated with Drouth Resistance Among 81
Winter Wheat Cultivars. Agron. Abstr. p.
82. Am. Soc. Agron., Madison, WI.

HANG, A. and TSUCHIYA, T. 1988. Develop-
ing 9-paired (9 II) Barley from Two II Barley
Lines. Barley Genet. Newsletter. 18:17.

HEIL, D.M. 1988. The Influence of Water
Treatment Sludge on the Growth of Sor-
ghum-Sudangrass. M.S. Thesis. Colo. State
Univ., Fort Collins. 80 p.

HEIL, D.M. and BARBARICK, K.A. 1988. The
Influence of Water Treatment Sludge on Sor-
ghum-Sudangrass Growth. Agron. Abst. p.
39.

HWANG, J.J. and TSUCHIYA, T. 1988.
Primary Disomic Analysis of the Gene cu4
for Curly 4 (spiral) Mutant in KM 188. Bar-
ley Genet. Newsletter. 18:18-20.

JOHNSON, D.L. and GILL, M. 1988. Effect of
Planting Date on Yield in Select Cultivars of
Amaranth. Abst. West. Soc. of Crop Sci. p.
1.

JOHNSON, D.L. 1988. Preliminary Evaluation
of Water Use Efficiency in Quinoa as
Measured by Harvest Index. Abst. West.
Soc. of Crop Sci. p.3.

JOHNSON, D.L. 1988. New Grains and Pseudo-
grains. First National Symp. on New Crops:
Research, Development, Economics. Abstr.
p. 13.

KITCHEN, N.R., WESTFALL, D.G., and
PETERSON, G.A. 1988. Nitrogen Fer-
tilizer Use Efficiency in Dryland No-till Crop
Rotations IN: 1988 Symp. Proc.: Fluid Fert.
Res. as a Basis for Effie. Crop Product. pp.
172-179.

MA, Q. 1988. Zinc Activity Measurement in
Arid-Zone Soils. M.S. Thesis. Colo. State
Univ., Fort Collins. 64 p.

MEIXNER, R.E. 1988. Investigations of the
Redox Parameter pe + pH in Soil Suspen-
sions. Ph.D. Thesis. Colo. State Univ., Fort
Collins. 150 p.

MERGOUM, M., QUICK, J.S., and HILL, J.P.
1988. Adult Plant Response to Infection of
Winter Wheat Seedling Roots by Fusarium
acuminatum. Agron. Abstr. p. 89. Am. Soc.
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K.L. 1988. Production of Poinsettia in Rock-
wool-peat Mixtures. HortSci. 23(3):798.
(Abst.)

KRESS, A., MOORE, F., WORKMAN, A., and
McSAY, A.E. 1988. Methods for Determin-
ing Growth Stages and a Performance Index.
Am. Potato J. 65(8):487. (Abst.).

KRUSE, E.G., ELLS, J.E., and McSAY, A.E.
1988. Scheduling Irrigations for Carrots.
HortSci. 23(3):721 (Abst.).

LARSEN, Hi. 1988. Current Colorado Fruit
Disease Research. Proc. West. Colo. Hort.
Soc. 45:79-84.

LARSEN, Hi. 1988. Evaluation of Fungicides
for Control of Powdery Mildew, Study #1,
1987 [Apple]. Fungicide & Nematicide Tests
43:23.
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LARSEN, Hi. 1988. Evaluation of Fungicides
for Control of Powdery Mildew, Study #2,
1987 [Apple]. Fungicide & Nematicide Test
43:24.

LARSEN, Hi. 1988. Evaluation of Fungicides
for Control of Powdery Mildew, Study #3,
1987 [Apple]. Fungicide & Nematicide Tests
43:25.

LARSEN, Hi. 1988. Evaluation of Fungicides
for Control of Powdery Mildew, Study #4,
1987. [Apple]. Fungicide & Nematicide Test
43:25.

LARSEN, Hi. 1988. Evaluation of Fungicides
for Control of Powdery Mildew, Study #5,
1987 [Apple]. Fungicide & Nematicide Tests
43:26.

LEE, C.W. and HANAN, J.J. 1988. Water
Analysis and Nutrient Balancing for
Hydroponic Production of Greenhouse
Crops in Rockwool. HortSci. 23(3):779.
(Abst.) •

MOORE, III, F.D. and JOLLIFFE, P. 1988. Use
of Second-derivative Curve to Analyze Seed
Survival Data. HortSci. 23(3):139. (Abst.
548).

RENQUIST, A.R. 1987. Orchard Irrigation:
Know What You Want to Accomplish. Proc.
West. Colo. Hort. Soc. 44:36-39.

ROGOYSKI, M.K., RENQUIST, R.A., and YU,
K.S. 1988. Peach Industry, Cultivars, Breed-
ing Needs in Colorado & Utah. IN: "The
Peach" ed by N.F. Childers and W.B. Sher-
man, Hort. Publ. Gainesville, FL. pp. 80-85

ROGOY.SKI, M.K. 1988. An Expert System for
Apple Crop Load Management. Proc. of the
45th Ann. Cony. of West. Colo. Hort. Soc.
45:22-24.

ROGOYSKI, M.K. and RENQUIST, A.R.
1988. Knowledge Base Representation for
Apple Fruit Thinning. HortSci. 23(33):740
(Abst.).

SCHNELLE, M.A. and KLETT, J.E. 1988. Ef-
fects of Pruning and Cold Storage of Con-
tainer-Grown Malus x 'Radiant'. HortSci.
23(3):814. (Abst.).

SCHNELLE, M.A. and KLETT, J.E. 1989.
Routine Pruning May Not Be Warranted.
Am. Nurseryman. (In press).

SCHUETT, J and KLETT, J.E. 1988. Her-
bicide-Organic Matter Media Interaction
with Two Container-Grown Woody Or-
namentals. HortSci. 23(3):733. (Abst.)

SCHUETT, J. 1988. Preemergence Herbicide
Evaluations in Container-Grown Her-
baceous Perennials and Woody Ornamen-
tals. M.S. Thesis. Colo. State Univ., Fort
Collins. 89 p.

SCHUETT, J. and KL,ETT, J.E. 1988. Preemer-
gent Weed Control in Container-Grown
Perennials. HortSci. 23(1):27. (Abst.)

YU, K.S. 1988. Effects of XE 1019 on Own-
rooted 'Redhaven' Peaches. HortSci.
23(3):405. (Abst.)

YU, K.S. 1988. Peach Propagation to High Den-
sity Orchard. West. Colo. Hort. Soc. Proc.
45:35-37.

YU, K.S. 1987. Asian Pears: Can They Be
Grown Here? West. Colo. Hort. Soc. Proc.
44:60-63.

DEPARTMENT OF PLANT
PATHOLOGY AND WEED SCIENCE

BAKER, R. 1987. Molecular Biology in Biologi-
cal Control of Soil-borne Pathogens. IN:
Molecular Strategies for Crop Protection.
Alan R. Liss, Inc. pp. 115-124.

BAKER, R. and SCHER, F.M. 1987. Enhancing
the Activity of Biological Control Agents.
IN: Innovative Approaches to Plant Disease
Control. I. Chet, ed. John Wiley & Sons, Inc.
pp. 1-17.

BECK, K.G., HENSON, M.A., and WILSON,
R.G. 1988. Chlorsulfuron and Metsulfuron
Effects on Musk Thistle Viable Achene
Production. Proc. West. Soc. of Weed Sci. p.
69.

BOYD, J.E. and JACOBI, W.R. 1987. Relation-
ships of Weather Episodes and Occurrence
of Comandra Rust. Proc. 35th West. Int.
Forest Dis. Work. Conf., Nanaimo, B.C. pp.
103-104.
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CARPITA, N.C., HOUSELY, T.L., HENDRIX,
J.E., and SILLERUD, L.O. 1987. Structure
of Plant Fructans by Methylation and Car-
bon-13 NMR Spectroscopy. Purdue AES.

CROISSANT, R.L., SCHWARTZ, H.F., and
AYERS, P.D. 1988. Soil Compaction Los-
ses in Pinto Beans. Ann. Rpt. Bean Improv.
Coop. 31:58-59.

EBENER, W.C. 1988. Comparison of Viability
Estimators on Indian Ricegrass. M.S. Thesis.
Colo. State Univ., Fort Collins.

FRANC, G.D. 1988. Long Distance Transport
of Erwinia Carotovora in the Atmosphere
and Surface Water. Ph.D. Thesis. Colo.
State Univ., Fort Collins. 131 p.

GARRETT, K.A. and SCHWARTZ, H.F. 1987.
Pseudomonad Epiphyte Response to Cop-
per-based Bactericides on Dry Beans.
Phytopathology. 77:1708 (abst.).

GARRETT, K.A. and SCHWARTZ, H.F. 1988.
Effect of Copper Pesticides on Epiphytic
Populations of Pseudomonas Syringae on
Dry Beans in Colorado. Ann. Rpt. Bean Im-
prov. Coop. 31:70-71.

GEILS, B.W. and JACOBI, W.R. 1987. Corn-
andra Blister Rust: A Threat to Lodgepole
Pine. IN: Management of Subalpine
Forests: Building on 50 Years of Research.
USDA Forest Serv. Gen. Tech. Rpt. RM-
148. 253 p.

HENDRIX, J.E. and SMITH, D.H. 1988. Fruc-
tans of Wheat: Degree of Polymerization.
Plant Physiol. 86:101 (Suppl.).

REYES, C.C. and ZIMDAHL, R.L. 1988.
Mathematical Description of Trifluralin
Degradation in Soil. Proc. West. Soc. of
Weed Sci. 41:81.

SCHWARTZ, H.F, McMILLAN, M.S., and
WIERDSMA, L.M. 1988. Bean Epiphyte
Assay for Bactericide Efficacy. Phytopathol-
ogy. Ann. Mtg. Abst. No. 144.

SILBERNAGEL, KJ. and SCHWARTZ, H.F.
1988. Preliminary Report of Fusarium Wilt
of Beans in Colorado in 1987. Ann. Rpt.
Bean Improv. Coop. 31:60-61.

ZIMDAHL, R.L. 1988. The Concept and Ap-
plication of the Critical Weed Free Period.
IN: M. A. Altieri and M. Liebman (eds).
Weed Management in Agroecosystems:
Ecological Approaches. CRC Press. Boca
Raton, FL. pp. 145-155.

COLLEGE OF APPLIED HUMAN
SCIENCES

DEPARTMENT OF FOOD SCIENCE
AND HUMAN NUTRITION

GRUNDLEGER, M.L. and SHIN, Y.N. 1988.
The Effect of Enzymatic Modification of
Wheat Bran on Digestion and Utilization in
Rats Fed Modified Fiber Diets. Fed. Proc.
(abst.). (In press).

JANSEN, G.R. 1989. Effect of Dietary Protein
on Lactation. IN: Absorption and Utiliza-
tion of Amino Acids, Vol. II. M. Friedman
(ed.), CRC Press Inc., Boca Raton, FL. (In
press).

RENGERS, B.D. 1988. Evaluation of a Model
for Determining Copper Bioavailability.
Ph.D. Thesis. Colo. State Univ., Fort Collins.
Summer.

SHIN (OH), Y. 1988. Estimation of the Diges-
tibility and Short Chain Fatty Acids Produc-
tion in Wheat Fiber Supplemented Rats.
M.S. Thesis. Colo. State Univ., Fort Collins.
Fall.

COLLEGE OF ARTS, HUMANITIES,
AND SOCIAL SCIENCES

DEPARTMENT OF POLITICAL
SCIENCE

DAVIS, C.E. and LESTER, J.P. 1988. Dimen-
sions of Hazardous Waste Politics and Policy.
Greenwood Press.

STRAAYER, J.A. 1987. Small Town Response
to Water Pollution Requirements. pres. at
1987 Annual Mtg. of West. Social Sci. Assoc.,
Apr., El Paso, TX.
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DEPARTMENT OF SOCIOLOGY

COPP, J. and KNOP, E. Socioeconomic Impacts
and Social Change in Small Communities.
For John Wardwell, ed., Population Changes
in the Rural West, 1975-1985. (Acc. for
publ.)

KNOP, E. and JOBES, P. 1988. The Myth of
Non-metropolitan Community Stability: Pat-
terns and Implications of Turnover Migra-
tion in Montana and Colorado. For John
Wardwell, ed., Population Changes in the
Rural West, 1975-1985. (Acc. for publ.) [A
shorter version titled the same pres. at the
Rural Sociology Soc. Ann. Mtgs., Athens,
GA. Aug. 42p.

COLLEGE OF ENGINEERING

DEPARTMENT OF AGRICULTURAL
AND CHEMICAL ENGINEERING

AYERS, P.D. 1987. Moisture and Density Ef-
fects on Soil Shear Strength Parameters for
Coarse Grained Soils. Trans. of the ASAE,
30(5):1282-1287.

AYERS, P.D. and BOWEN, H.D. 1987. Predict-
ing Soil Density Using Cone Penetration
Resistance and Moisture Profiles. Trans. of
the ASAE, 30(5):1331-1336.

AYERS, P.D. 1988. Soil Compaction: Preven-
tion and Alleviation. Proc. of the 1988
Colorado Potato and Grain Conf. pp. 22-
23.

BARST6W, L.M. 1988. Temperature and
Moisture Content Control of a Solid State
Fermentation on Extruded Corn. M.S.
Thesis. Colo. State Univ., Fort Collins. 82
p.

BUDAY, Z. 1988. Monitoring the Acetone-
Butanol Fermentation by High Pressure Li-
quid Chromatography. M.S. Thesis. Colo.
State Univ., Fort Collins. 86 p.

BUDAY, Z., LINDEN, J.C., and KARIM, M.N.
1988. Monitoring the Acetone-Butanol Fer-
mentation by HPLC. Proc. of the 18th Ann.
Biochem. Eng. Symp., Estes Park, CO. pp.
57-66.

DURNFORD, D.S., GUTWEIN, B.J., and POD-
MORE, T.H. 1987. Computerized Drainage
Design for Arid, Irrigated Areas. IN: W. R.
Johnson (ed.), Drainage Design and
Management. Proc. of ASAE Fifth National
Drainage Symp., ASAE, St. Joseph, MI.

DURNFORD, D.S., PODMORE, T.H., and
GUTWEIN, B.J. 1987. Drainage Model
Selection and Use in Irrigated Areas. IN: B.
H. Nolte (ed.), Proc. of the Third Int.
Workshop on Land Drainage, Ohio State
Univ., Columbus, OH.

EARLY, A.C. 1988. Integration of Farming Sys-
tems, Farm Water Management and Irriga-
tion Systems Management Approaches in the
San Luis Valley of South Central Colorado.
Integrated Farming Systems Symp., Fayet-
teville, AK.

EARLY, A.C. and HATAMI, B. 1988. Drainage
Problem Identification and Alternative
Water Table Management Solutions at the
Farm Level in the Southern San Luis Valley,
ASAE Fifth Nat'l. Drainage Symp., Chicago,
IL.

EDDEBBARH, A.A. 1988. A Physically Based
Surface-Subsurface Flow Model. Ph.D. Dis-
sertation. Colo. State Univ., Fort Collins.
198 p.

EDDEBBARH, A.A. and PODMORE, T.H.
1988. Evaluation of Infiltration Equations
Used in Surface Irrigation. IN: D. R. Hay
(ed.), Planning Now for Irrigation and
Drainage in the 21st Century, Proc. of ASCE
Irrig. and Drainage Specialty Conf., ASCE,
New York, NY.

EDDEBBARH, A.A. and PODMORE, T.H.
1988. A Fully Integrated Surface-Subsurface
Model for Surface Irrigation. ASAE Sum-
mer Mtg., Rapid City, SD, June 26-29, 1988.
(Subm. to Trans. ASAE)

EDDEBBARH, A.A. and PODMORE, T.H.
1988. Evaluation of Infiltration Equations
Used in Surface Irrigation. IN: D. R. May
(ed.), Planning Now for Irrigation and
Drainage in the 21st Century, ASCE, New
York, NY.
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ELANDER, R.T. 1988. Mixing Requirements
for Enzymatic Hydrolysis of Cellulose. M.S.
Thesis. Cob. State Univ., Fort Collins. 192
p.

FARR, J.M. and McWHORTER, D.B. 1988.
Adjective Reference Velocities and Gas-
Phase Diffusion in Porous Media. Am.
Geophy. Union Fall Mtg., San Francisco,
CA. Dec. (Pub. Abst. and Oral Pres.)

HAIGH, J.R. 1988. Production of Phenolics by
Immobilized and Encapsulated Cells of
Nicotiana Tabacum. M.S. Thesis. Colo.
State Univ., Fort Collins. 101 p.

HANSON, S.L., DALE, B.E., GILLIES, R.J.
1988. Oxygen Diffusion in the Inter-Fiber
Gel/Cell Matrix of NMR-Compatible Hollow
Fiber Bio-Reactors. Proc. of the 18th Ann.
Biochem. Eng. Symp., Estes Park, CO. pp.
57-66.

HARCUM, J.B., WARD, R.C., and LOFTIS,
J.C. 1988. Selecting Data Analysis Methods
to Describe Average Water Quality Condi-
tions Using Incomplete Data Records.
ASAE Paper No. 88-2084, Summer Mtg. of
ASAE, Rapid City, SD, June 26-29.

HARPER, J.M. 1988. General Introduction to
Extrusion. Pres. at Food Extrusion Course,
APV Baker, Inc., Grand Rapids, MI. Apr.
5.

HARPER, J.M. 1988. Practical Rheology of
Food Extrusion Systems. Pres. at Food Ex-
trusion Course, APV Baker, Inc., Grand
Rapids, MI. Apr. 5.

HARPER, J.M. 1988. Comparative Analysis of
Single and Twin Screw Extruders. Pres. at
Northern Crops Institute Short Course,
Fargo, ND. Sept. 20.

HARPER, J.M. 1988. Food Extrusion. Pres. at
NATO Workshop on Food Properties &
Computer-Aided Engineering of Food
Processing Systems, Porto, Portugal. Oct.
17-21.

HARRIS, J. 1988. Statistical Analysis of Ground
Water Quality: Interaction of Deterministic
and Statistical Components. Ph.D. Thesis.
Dept. of Agric. & Chem. Eng., Cob. State
Univ., Fort Collins. Spring.

HILALY, A.K., LINDEN, J.C., and HENK, L.L.
1988. Modeling of Ensiling Fermentation of
Sweet Sorghum. Proc. of the 18th Ann.
Biochem. Eng. Symp., Estes Park, CO. pp.
120-129.

HOUGHTALEN, R.H. and LOFTIS, J.C. 1988.
Irrigation Water Delivery System Operation
Via Aggregate State Dynamic Programming.
Water Res. Bull., 24(2):427-434.

HOUGHTALEN, R.H. 1988. Aggregate State
Dynamic Programming: A Multi-Reservoir
Operational Technique. Ph.D. Thesis.
Dept. of Agric. & Chem. Eng., Cob. State
Univ., Fort Collins. Spring.

ISRAELI, I. 1988. Comparison of Surge and
Cablegation to Continuous Furrow Irriga-
tion. ASAE Summer Mtg., Rapid City, SD.

ISRAELI, I. 1988. Comparison of Surge and
Cablegation to Continuous Furrow Irriga-
tion. ASAE Paper No. 88-2014. Pres. at 1988
Summer Mtg., Rapid City, SD.

KING, J.P. 1988. Water Induced Soil Erosion
Processes and Modeling. M.S. Thesis. Dept.
of Agric. & Chem. Eng., Cob. State Univ.,
Fort Collins. Summer.

KONDURY, K.P. 1988. Computer Control of a
Food Extruder. M.S. Thesis. Cob. State
Univ., Fort Collins.

!CRAMER, J.F. 1988. Modelling and Control of
a Continuous Fermentation. M.S. Thesis.
Cob. State Univ., Fort Collins. 149 p.

KRUSE, E.G. and ISRAELI, I. 1987. Evaluation
of a Subsurface Drip Irrigation System.
ASAE Paper No. 87-2034. Pres. at 1987
Summer Mtg., Baltimore, MD.

LAMBERT, J.R., ISRAELI, I., and MEIRSON,
I. 1988. Computer Program for Scheduling
Irrigation by Water Budget. USDA-ARS
Publication ARS-65. 188 p.

LIKIMANI, T.A. 1988. a-Amylase Activity and
Destruction of Bacillus Globigii During Ex-
trusion Cooking of Corn/Soy Blends. Ph.D.
Thesis. Cob. State Univ., Fort Collins.
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LOFTIS, J.C., WARD, R.C., and TAYLOR,
C.H. 1988. Detecting Trends in Lake Water
Quality. Paper Pres. at the AGU Hydrology
Days, Apr. 19-21, Colo. State Univ., Fort Col-
lins.

LOFTIS, J.C. and WARD, R.C. 1988. Designing
Systems to Monitor Water Quality Impacts
Due to Non-point Sources. IN: Water
Management Proc. 1987 Regl. Mtgs. of the
U.S. Comm. on Irrig. and Drainage, P.O. Box
15326, Denver, CO. pp. 1-6.

LOFTIS, J.C., TAYLOR, C.H., and WARD,
R.C. 1988. Detecting Trends in Lake Water
Quality. Presented at the 8th AGU Hydrol-
ogy Days, Fort Collins, CO. Apr.

LOFTIS, J.C., WARD, R.C., TAYLOR, C.H.,
and PHILLIPS, R.D. 1988. Detecting
Trends in T.I.M.E. Series Data. Final
Project Rpt. for the U.S. Env. Prot. Agency.
Dept. of Agric. & Chem. Eng., Colo. State
Univ., Fort Collins. Feb. (Rev. July 1988)

MONTGOMERY, R.H. and LOFTIS, J.C. 1987.
The Applicability of the Student's "t" Test for
Detecting Trends in Water Quality. Water
Res. Bull., 23(4):653-662.

McCORNICK, P.G., DUKE, H.R., and POD-
MORE, T.H. 1988. Field Evaluation
Procedure for Surge Irrigation. Transactions
ASAE 31(1):168-176.

McCORNICK, P.G. and OAD, R. 1988. Irriga-
tion Design Requirements for Crop Diver-
sification. ASAE Summer Mtg., Rapid City,
SD.

McWHORTER, D.B. 1988. Disposal of Oil
Shale Solid Wastes; Selected Aspects. Proc.
Eastern Oil Shale Symp., Lexington, KY.
Nov.

McWHORTER, D.B. 1989. Discussion of
"Some Invariant Solutions to Two-Phase
Fluid Displacement Problems Including
Capillary Effect" by Z.-X Chen. Soc. Pet.
Engr. Reservoir Eng., Feb.

OAD, R. and McCORNICK, P.G. 1988.
Methodology for the Diagnosis of Irrigation
Systems. Bulletin of Int. Congress on Irrig.
and Drainage, New Delhi, India. (Acc. for
publ.)

RHO, W.H. 1988. Liquid Fluidized Bed Started
Culture for Trichoderma Reesei Cellulase.
M.S. Thesis. Colo. State Univ., Fort Collins.
79 p.

SALAS, J.D., LOFTIS, J.C., and SNYDER,
W.M. 1988. Analyzing Statistical Properties
of Non-Point Source Water Quality Vari-
ables. Pres. by Loftis at Int. Symp. on Water
Qual. Modeling of Agricultural Non-Point
Sources, Logan, UT, June 19-23.

SHEN, C. and KARIM, M.N. 1988. Dynamic
Modeling and Self-Tuning Control of a High-
Temperature Short-Time Extrusion Process.
Pres. at ISMM Int. Symp. on Computer Ap-
plications in Design, Simulation and
Analysis, Honolulu, HI. Feb. 1-3.

WARD, R.C. 1988. Water Quality Monitoring as
an Information System. Paper presented at
U.S. EPA Nat'l Symp. on Water Qual. As-
sessment, June 1-3, Annapolis, MD.

YODER, R.E. 1988. Redistribution of Water
Beneath Irrigated Furrows. Ph.D. Disserta-
tion. Colo. State Univ., Fort Collins. 135 p.

ZHOU, X. 1988. Dissolved Hydrogen and
Redox Potential Dynamics in the Acetone-
Butanol Fermentation. M.S. Thesis. Colo.
State Univ., Fort Collins. 123 p.

ZHOU, X. and LINDEN, J.C. 1988. Dissolved
Hydrogen Correlation with Redox Potential
in Acetone-Butanol Fermentations. Proc. of
the 18th Ann. Biochem. Eng. Symp., Estes
Park, CO. pp. 110-119.

DEPARTMENT OF ATMOSPHERIC
SCIENCE

DOESKEN, N.D. 1988. Mountain "Banana
Belts". Rocky Mountain Almanac 1989,
Rocky Mountain States Publishing Inc. pp.
82-83.

DOESKEN, N.D. and McKEE, T.B. 1988.
Colorado Climate Water Year Series (Oct.
86-Sept. 87). Climatology Report No. 88-1.
Dept. of Atmos. Sci., Colo. State Univ., Fort
Collins. 116 p.
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DOESKEN, N.D. 1988. General Climatology of
Colorado Floods and Droughts. National
Water Summary 1988 -- Floods and Drought.
U.S. Geological Survey Paper. (In press).

DOESKEN, N.D. and McKEE, T.B. 1988.
Colorado Climate Water Year Series (Oct.
86-Sept. 87). Climatology Report No. 88-1.
Dept. of Atmos. Sci., Colo. State Univ., Fort
Collins. 116 p.

DEPARTMENT OF CIVIL
ENGINEERING

BAHADUR, R. 1988. A Quasi Three Dimen-
sional Finite Element Model for
Groundwater Flow and Transport in Multi-
layer Aquifers. M.S. Thesis. Colo. State
Univ., Fort Collins.

CHEHATA, M. 1988. Spectral Domain Decom-
position Method for the Solution of the
Groundwater Flow Equation. Ph.D. Thesis.
Dept. of Civil Eng., Groundwater Program,
Colo. State Univ., Fort Collins. 192 p.

GOTUB, S. 1988. A Finite Element Model of
Artificial Recharge with an Impedance Layer
Above the Water Table. Ph.D. Thesis. Dept.
of Civil Eng., Groundwater Program, Colo.
State Univ., Fort Collins. 355 p.

HALTINER, J.P. and SALAS, J.D. 1988. Short-
Term Forecasting of Snowmelt Runoff Using
ARMAX Models. Water Res. Bull.,
24(5):1083-1089.

HENDRICKS, D.W. 1988. Removal of Giardia
in Low Tribidity Water by Rapid Rate Filtra-
tion. Proc. Conf. on Current Research in
Drinking Water Treatment, Water Eng.
Research Laboratory. U.S. EPA EPA/600/9-
88/004, Cincinnati, OH. Mar.

HENDRICKS, D.W. Slow Sand Filtration Prin-
ciples in Performance at Empire, Colorado.
New York Water Filtration Symp., Sept. 21-
21, 1988.

HENDRICKS, D.W. Slow Sand Filtration Prin-
ciples - Seminar on AWWA Research Foun-
dation. Workshop - Dallas, TX. Oct. 22,
1988.

KATTNIG, I.M. 1988. Thermal Dilution as a
Method of Discharge Measurement in
Trapezoidal Channels. M.S. Thesis. Colo.
State Univ., Fort Collins.

KATTNIG, I.M. and ABT, S.R. 1988. Discharge
Measurement by Thermal Dilution. Proc. of
the ASCE Nat'l. Conf. on Hydraulic Eng.,
Colorado Springs, CO. pp. 1032-1037.

MOLDEN, D.J. and SUNADA, D.K. 1988.
Control Parameters for the Design and
Evaluation of Irrigation Water Delivery Sys-
tems. Dept. of Civil Eng., Groundwater
Program, Colo. State Univ., Fort Collins.
Technical Report No. 9. Aug., 1988. 152 p.

PAULSON, C.L. 1987. Evaluation of Alterna-
tive Design Flow Criteria for Use in Efficient
Discharge Permitting. M.S. Thesis. Colo.
State Univ., Fort Collins.

RESTREPO, J.I. and MOREL-SEYTOUX,
H.J. 1988. SAMSON Stream-Aquifer
Model for Management by Simulation, Vol. I:
User's Manual. Colo. Water Resources Res.
Inst., Colo. State Univ., Fort Collins. 335 p.

RESTREPO, J.I. 1988. SAMSON Vol. II:
Calibration to the South Platte River Basin.
Colo. Water Resources Res. Inst., Colo. State
Univ., Fort Collins. 78 p.

RESTREPO, J.I. 1988. SAMSON Vol. III:
Documentation. Colo. Water Resources
Res. Inst., Colo. State Univ., Fort Collins.
1042 p.

RESTREPO, J.I. and MOREL-SEYTOUX, Hi.
1988. Calibration Study with SAMSON: A
Model for Conjunctive Operation of Surface
and Ground Waters. To appear in I.A.S.H.
Third Scientific Assembly Proc., Symp. on
Closing the Gap Between Theory and Prac-
tice, May 10-19, 1989, Baltimore, MD.

SANDERS, T.G. 1988. Waste Management
Conference: Focus on the West. Proc.,
Dept. of Civil Eng., Colo. State Univ., Fort
Collins.

44 Colorado Agricultural Experiment Station



COLLEGE OF FORESTRY AND
NATURAL RESOURCES

DEPARTMENT OF EARTH
RESOURCES

STEDNICIC, J.D. and LEININGER, W.C. 1988.
Rangeland Management. Chapter 18. IN:
Introduction to Forest Science. 2nd Edition.
R. A. Young, Editor. John Wiley Publishers.
(In press).

STEDNICIC, J.D. 1988. Watershed Manage-
ment. Chapter 19. IN: Introduction to
Forest Science. 2nd Edition. R. A. Young,
Editor. John Wiley Publishers. (In press).

DEPARTMENT OF FOREST AND
WOOD SCIENCES

ANTHONY, R.W. and BODIG, J. 1988. Ten-
sion Behavior of Knot-Containing Douglas-
Fir Boards. Proc. of the 1988 Int. Conf. on
Timber Eng., Forest Products Res. Soc., Vol
2:779-786.

BINKLEY, D. and VITOUSEK, P. 1989. Soil
Nutrient Availability. Chapter 5 in
Physiologic Plant Ecology: Field Methods
and Instrumentation. Edited by R. Pearcy, J.
Ehrlinger, H. Mooney, and P. Rundel. Chap-
man and Hall, London. (In press).

BODIG, J. and ANTHONY, R.W. 1988. Non-
destructive Evaluation of Wood Utility Poles.
2nd-Generation Nondestructive Evaluation.
Electric Power Research Inst. Rpt. EL-5063
Vol. 2: 106 p.

BODIG, J. and STEWART, A.H. 1988. Strength
Assessment of Wood Poles. Proc. of the 9th
Wood Pole Inst., July 11-13, Colo. State
Univ., Fort Collins. pp. 9-37.

BODIG, J. and FARQUHAR, B.J.M. 1988. Be-
havior of Mechanical Joints of Wood at Ac-
celerated Strain Rates. Proc. of the 1988 Int.
Conf. on Timber Eng. Forest Products Res.
Soc. Vol 2:455-464.

BODIG, J. and STEWART, A.H. 1988. Strength
Assessment of Wood Poles. Proc. of the 1988
Int. Conf. on Timber Eng. Forest Products
Res. Soc. Vol 2:686-700.

CRISWELL, M.E., GOODMAN, J.R., and
BODIG, J. 1988. The Stiffness Contribution
of Sheathing to Truss Compression Chord
Members. Proc. of the 1988 Int. Conf. on
Timber Eng., Forest Products Res. Soc.,
Seattle, WA. Vol 1:439-448.

DAY, J.T. 1988. Forest Harvest Scheduling
Simulation. M.S. Thesis. Cob. State Univ.,
Fort Collins. 68p. (Unpub.)

GUTKOWSKI, R.M., MALONE, M.W., PEL-
LICANE, P.J., and ICALIN, J.F. 1988.
Laboratory Investigation of Full-Scale Tim-
ber Guardrail Systems. Proc. of the 1988 Int.
Conf. on Timber Eng., Forest Products Res.
Soc., Madison, WI. 2:638-644.

HILSON, B.O., WHALE, L.R.J., PELLICANE,
P.J., and SMITH, I. 1988. Towards Optimal
Design of Glued Laminated Timber Beams.
Proc. of the 1988 Int. Conf. on Timber Eng.,
Forest Products Res. Soc., Madison, WI. Vol
2, pp. 186-193.

OLSEN, W.K. 1988. Domestic Fuelwood Con-
sumption and Supply in Colorado: 1986
Characteristics, Trends and Projection. M.S.
Thesis. Cob. State Univ., Fort Collins. 161
p. (Unpub.)

OMI, P.N. and SMITH, F.M. 1988. Computer
Simulation of Fire Effects on Forest and Ran-
geland Resources. IN: Proc., The Art and
Science of Fire Management. Interior West
Fire Council. First Ann. Mtg., Oct. 24-27,
1988. (In press).

OMI, P.N. 1988. Prescribed Fire Monitoring and
Evaluation Activities. IN: Proc. of the Conf.
Effects of Fire in Management of South-
western Natural Resources. Tucson, AZ.
Nov. 14-17, 1988. (In press).

PELLICANE, P.J. and MOODY, R.C. 1988.
Finite Element Modeling of Finger-Jointed
Lumber. Proc. of the 1988 Int. Conf. on Tim-
ber Eng. Forest Products Res. Soc., Madison,
WI. 1:899-907.

PELLICANE, P.J. and SCHMIDT, D. 1988.
Strength and Load-Slip Characteristics of
Wood Joints with Elastomeric Construction
Adhesives. Proc. of the 1988 Int. Conf. on
Timber Eng. Forest Products Res. Soc.,
Madison, WI. 1:683-692.
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POTTER, L.R. and BETTERS, D.R. 1988.

NETNRG Users Manual, Computer Simula-

tion Model for Net Energy Analysis of Wood

Systems. Dept. of Forest & Wood Sci., Cob.

State Univ., Fort Collins. 76 p.

POTTER, R.S., PELLICANE, P.J., and
MIELKE, P.W. 1988. Multi-Response Per-

mutation Procedures as a Statistical Tool in

Wood Eng. Research. Proc. of the 1988 Int.

Conf. on Timber Eng. Forest Products Res.
Soc., Madison, WI. 1:923-927.

RIDEOUT, D. 1988. Land and Resource Plan-

ning in the National Forests. (Book Review).

Univ. of Colorado Law Review, 59(3):627-

632.

ROBINSON, K.S. 1987. A Linear Program Har-

vest Scheduling Model Solved Under Uncer-

tain Technology Matrix Coefficients. M.S.

Thesis. Cob. State Univ., Fort Collins. 63 p.
(Unpub.)

TURNER, M.T. 1988. Convex/Concave Sin-

gular Path Solutions of Optimal Thinning and
Rotation Schedules in Even-Aged Stands.

M.S. Thesis. Cob. State Univ., Fort Collins.
87p. (Unpub.)

ZIMMERMAN, G.T., LAVEN, R.D., OMI,

P.N., and HAWKSWORTH, F.G. 1988.

Use of Prescribed Fire for Dwarf Mistletoe
Control in Lodgepole Pine Management.

Proc., 1988 Interior West Fire Council An-

nual Mtg. and Workshop. Canadian Forestry

Serv., Northern Forestry Center Info. Rpt.

NATURAL RESOURCE ECOLOGY
LABORATORY

GIBSON, J.H. 1988. NADP/NTN Data Report:
Precipitation Chemistry; First Half 1987; Vol.

X, No. 1. Natural Resource Ecology

Laboratory, Cob. State Univ., Fort Collins.
217 p.

GIBSON, J.H. 1988. Quality Assurance Report:
NADP/NTN Deposition Monitoring;

Laboratory Operations; Central Analytical
Laboratory; January 1984 through December
1985. Jacqueline Lockard Peden, Illinois
State Water Survey (editor). Natural
Resource Ecology Laboratory, Cob. State
Univ. , Fort Collins. 149 p.

GIBSON, J.H. 1988. NADP/NTN Data Report:

Precipitation Chemistry; Second Half 1987;

Vol. X, No. 2. Natural Resource Ecology

Laboratory, Cob. State Univ., Fort Collins.

216 p.

GIBSON, J.H. 1988. NADP/NTN Annual Data

Summary. Precipitation Chemistry in the

United States; 1987. Natural Resource Ecol-

ogy Laboratory, Cob. State Univ., Fort Col-

lins. 354 p.

GIBSON, J.H. 1988. NADP Technical Commit-

tee Meeting: Abstracts of Papers; Cham-

paign, Illinois; Oct. 24-27, 1988. Natural

Resource Ecology Laboratory, Cob. State

Univ., Fort Collins. 21 p.

DEPARTMENT OF RANGE SCIENCE

BAILEY, D.W., RITTENHOUSE, L.R., HART,

R.H., SWIFT, D.M., and RICHARDS, R.W.

1988. Cattle memory for food-resource level

and locations. Proc. West. Sec. Am. Soc.
Ani. Sci. Vol. 39.

BAILEY, D.W., RITTENHOUSE, L.R., HART,

R.H., and RICHARDS, R.W. 1988.

Memory and Response Patterns of Beef Cat-

tle in Radial- and Parallel-Arm Mazes. Abst.

of the 41st Ann. Mtg. of the Soc. for Range
Management, Corpus Christi, TX.

BARTLETT, E.T., BARTOLOME, J.W., and
QUIGLEY, T.A. 1988. Chapter 6: Costs
and Benefits of the Vale Program. IN:
Heady, Harold F. (ed), The Vale Rangeland
Rehabilitation Program in an Evaluation.
USDA For. Serv. Res. Bul. PNVV-RB-157,

pp. 86-102.

BARTLETT, E.T. 1988. Social and Economic

Impacts of the Conservation Reserve
Program. IN: Mitchell, John E. (ed), Im-

pacts of the Conservation Reserve Program
in the Great Plains, Symp. Proc., Denver,
Sept. 1987. pp. 52-54.

BARTLETT', E.T., QUIGLEY, T.M., and BAR-
TOLOME, J.W. 1988. Was the Vale Project
a Reasonable Expenditure of Public Funds?
Abst. of the 41st Ann. Mtg. of Soc. for Range
Manag., Feb 21-26, 1988. Abst. No. 57.
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JAMESON, D.A. and HOLECHEK, J. (con-
veners). 1987. Monitoring Animal Perfor-
mance and Production. Symp. Proc., Soc.
Range Mgt. 40th Ann. Mtg. Feb. 12, 1987.
Boise, ID.

JAMESON, D.A. 1988. Biological Indicators of
Optimal Stocking Rate. Range and Ranch
Wildlife, Sheep and Goat Handbook. Vol. 1.
L.S. Pope (ed.). Lang Printing.

JAMESON, D.A. 1988. Monitoring for Success-
ful Management. Range and Ranch Wildlife,
Sheep and Goat Handbook. Vol. 1. L.S.
Pope (ed.). Lang Printing.

LEININGER, W.C. 1988. Successional Changes
in a Montane Riparian Zone in Northern
Colorado in Response to Livestock Grazing.
Abst. of the 41st Ann. Mtg. of the Soc. of
Range Mgt., Corpus Christi, TX. No. 70.

RITTENHOUSE, L.R., BAILEY, D.W., HART,
R.H., and RICHARDS, R.W. 1988. Tem-
poral Parameters of Spatial Memory in Beef
Cattle. Abst. of the 41st Ann. Mtg. of the Soc.
for Range Management, Corpus Christi,
TX.

ROGERS, D.L., BARTLETT, E.T, DYER,
A.A., and HUGHES, J.M. 1988. Research
and Education Systems for Renewable
Resources, Vol. 5: Exec. Summ. Colo. State
Univ., Dept. of Sociology, Fort Collins. 17 p.

SCHIMEL, D.S., SIMKINS, S., ROSSWALL, T.,
MOSIER, A.R., and PARTON, W.J. 1988.
Scale and the Measurement of Nitrogen-Gas
Fluxes from Terrestrial Ecosystems. pp. 179-
193. IN: T. Rosswall, R.G. Woodmansee
and P.G. Risser (eds.) Scales and Global
Change. 1988 Scientific Committee on
Problems of the Environment (SCOPE)
Chap 10. John Wiley & Sons ltd.

STEDNICK, J.D. and LEININGER, W.C. 1988.
Rangeland and Watershed Management.
Chapter 13. IN: R.A. Young (ed.). Intro-
duction to Forest Science. 2nd Ed. John
Wiley & Sons, Inc. (In press).

TANNER, D.Q., STEDNICK, J.D., and
LEININGER, W.C. 1988. Minimum
Sample Size Determination for Heavy Metal
Analysis in Bovine Serum. Am. Vet. Med.
Assoc. (In press).

DEPARTMENT OF RECREATION
RESOURCES & LANDSCAPE
ARCHITECTURE

WATSON, J., HAAS, G., and LEWIS, J. 1987.
The Application of Video/Photographic
Remote Sensing to Recreation Resource
Management: An In-Progress Report. IN:
Mgt. of Subalpine Forests: Building on 50
Years of Res. USDA-For. Serv. Gen. Tech.
Rpt. RM-149. Fort Collins. pp. 250-253.

COLLEGE OF NATURAL SCIENCES

DEPARTMENT OF CHEMISTRY

WILLIAMS, R.M. and KWAST, E. 1989. Car-
banion-Mediated Oxidative Deprotection of
Non-Enolizable Benzylated Amides.
Tetrahedron Lett. (In press).

COLLEGE OF VETERINARY
MEDICINE & BIOMEDICAL
SCIENCES

DEPARTMENT OF PHYSIOLOGY

CHANCELLOR, J. 1988. Integrated Resource
Management -- What's In It For Me? -- A
Producers View. Proc. Nat'l IRM Leader-
ship Conf., Nov. 9-11, Denver, CO.

DALSTED, N.L., GUTIERREZ, P.H. BOYD,
G.W., ODDE, K.G., and NISWENDER,
G.D. 1988. The IRM Program in Colorado.
Proc. Nat'l. IRM Leadership Conf., Nov. 9-
11, Denver, CO.

NISWENDER, G.D. 1988. Integrated Resource
Management -- What's In It For Me? -- A
Researcher's Perspective. Proc. Nat'l IRM
Leadership Conf., Nov. 9-11, Denver, CO.

SEIDEL, G.E., Jr. 1988. Sexing Mammalian
Sperm & Embryos. Proc. XI Int. Congr. Ani.
Repro. & Artif. Insem. (Dublin) 5:136-144.

SEIDEL, G.E., Jr. 1989. Basic Principles of Ex-
perimental Design. IN: The Exp. Ani. in
Biomed. Res. B. Rollin & M. L. Kesel, eds.,
CRC Press, Boca Raton, FL. (In press).
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REPORTS TO INDUSTRY

COLLEGE OF AGRICULTURAL
SCIENCES

DEPARTMENT OF AGRICULTURAL

AND RESOURCE ECONOMICS

DALSTED, N.L. and SKOLD, M.D. 1988. Ship-

ping Out Means Shaping up for U.S. Grains.

Colo. Rancher and Farmer. pp. 46-48.

DAVIES, S.P. 1988. The Pinto Bean Outlook.

Cob. Agribusiness Round-up, Coop. Ext.,

Colo. State Univ. Serv. Spring.

GUTIERREZ, P.H. and MADSEN, A.G.

(revised 1988). Marketing Strategies for
Beef Cattle Workbook, Coop. Ext., Colo.

State Univ. Serv., Fort Collins.

LYBECKER, D.W. and HOLMAN, K.L. 1988.

Capital Investment Analysis (LOTUS

Template). Cob. Coop. Ext. Serv., Fort Col-
lins. Revised July.

LYBECKER, D.W. 1988. Corn Situation.

Colorado Agri-business Roundup. Coop.
Ext., Colo. State Univ., Fort Collins. Spring.

p. 13.

LYBECKER, D.W. and SPARLING, E.W.
1988. Sugar Beets have Saved More Than
One Farm. Colo. Rancher and Farmer.

Mar. pp. 34, 38.

TINNERMEIER, R.L. 1988. Agricultural
Credit Situation. Cob. Agribusiness Roun-
dup. Spring. p. 10.

DEPARTMENT OF AGRONOMY

BARBARICK, K.A. 1988. Using Organic
Materials as Nitrogen Fertilizers. Service-In-
Action No., 546. Coop. Ext., Cob. State
Univ., Fort Collins.

CROISSANT, R. and JOHNSON, D.L. 1988.
Bluecorn Production Guide. (Unpub.)

CROISSANT, R. and JOHNSON, D.L. 1988.
Amaranth Production. (Unpub.)

QUICK, J.S. (ed.). 1988. Annual Wheat
Newsletter. Vol. 34, 199 p.

QUICK, J.S. 1988. New Wheat Variety Promises
Drought Tolerance. Colorado Wheat
Farmer. 30:6.

QUICK, J.S. 1988. Colorado State Univ. Wheat

Breeding Earns High Marks. Colorado
Wheat Farmer. 30:6-8.

REUSS, J.0., WALTHALL, P.M., and HOP-

PER, R.W.E. 1988. Base Cation Release by
Soil in Response to Acid Inputs. Report to
EPA. Project #CR-812319. Dept. of Agron.

Cob. State Univ., Fort Collins. (Unpub.)

SCHWARTZ, H.F. and NULAND, D.S. 1988.
Dry Bean Seed Quality. Cob. State Univ.

Coop. Ext. Service-In-Action, Fort Collins.

Bull. No. 101, 4 p.

SCHWEISSING, F.C. 1988. Chemical Control

of the Banks Grass Mite on Corn--1987. IN:

1987 Research Reports, Ark. Valley Res.

Center, Cob. State Univ., Fort Collins. pp.

15-19. (Unpub.)

SCHWEISSING, F.C. 1988. Chemical Control

of the Russian Wheat Aphid in Spring
Grains. Counts. IN: 1987 Research
Reports, Ark. Valley Res. Center, Cob. State

Univ., Fort Collins. p. 21. (Unpub.)

SCHWEISSING, F.C. 1988. Chemical Control

of Greenbugs on Sorghum--1987. IN: 1987
Research Reports, Ark. Valley Res. Center,

Cob. State Univ., Fort Collins. pp. 30-32.
(Unpub.)

SCHWEISSING, F.C. 1988. Chemical Control

of Thrips on Onions--1987. IN: 1987
Research Reports, Ark. Valley Res. Center,

Colo. State Univ., Fort Collins. pp. 46-47.

WESTFALL, D.G. and FOLLETT, R.H. 1988.
A New Technique for Phosphorus Fertiliza-

tion of Winter Wheat. Cob. State Univ. Ser-

vice-In-Action Sheet No. 557, Fort Collins.
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DEPARTMENT OF ENTOMOLOGY

CRANSHAW, W.S. 1988. Soil Systemic Insec-
ticides. Landscape Maint. June. 3 p.

PEAIRS, F.B. and PILCHER, S.D. 1987. 1987
Colorado Field Crop Insect Research and
Demonstration Trials. Coop. Ext., Cob.
State Univ., Fort Collins. 23 p.

DEPARTMENT OF HORTICULTURE

COKER, F. and HANAN, J.J. 1988. The Effect
of Shading on 'Samantha' Roses. Colo.
Greenhouse Growers' Assoc. Res. Bul.
455:1-4. May.

COKER, F. and HANAN, J.J. 1988. CO2 Up-
take by 'Samantha' Roses. Colo. Greenhouse
Growers' Assoc. Res. Bul. 456:1-3. June.

GONZALES, D. and HANAN, J.J. 1988. Effect
of Radiation, Wind Velocity and Tempera-
ture Differential on Natural Gas Consump-
tion of Greenhouses: Preliminary Report.
Cob. Greenhouse Growers' Assoc. Res. Bul.
454:1-4. Apr.

HANAN, J.J. 1988. Manipulation of Nutrition
Using a Salty Water. Colo. Greenhouse
Growers' Assoc. Res. Bul. 453:1-3. Mar.

HANAN, J.J. 1988. Summer Greenhouse
Climate in Colorado. Colo. Greenhouse
Growers' Assoc. Res. Bul. 461:1-6. Nov.

HARKESS, R.L. and HANAN, J.J. 1988. Ef-
fects of Humidity on Rose Yield, Average
Stem Length and Leaf Area. Cob. Green-
house Growers' Assoc. Res. Bul. 460:1-3.
Oct.

HOLM, D.G. 1988. 1987 Physiological and Cul-
tural Studies Research Progress Report to
the Area II Potato Administrative Commit-
tee, San Luis Valley. 8 p. (Unpub.)

HOLM, D.G. 1988. 1987 Potato Breeding and
Selection Research Report to the Area II
Potato Administrative Committee, San Luis
Valley. 18 p. (Unpub.)

KLETT, J.E. 1988. Cob. State Univ. Research
Update - Geotextile Update. Cob. Green
3(4):16-17, 60.

KLETT, J.E. 1988. Colo. State Univ. Research
Update - Water Requirements for Her-
baceous Perennials. Cob. Green 4(1):12-
13.

KLETT, J.E. and SCHUETT, J. 1988. Cob.
State Univ. Research Update - Herbicide
Trials with Container-Grown Herbaceous
Perennials. Cob. Green 4(2):38-39.

KLETT, J.E. 1988. Cob. State Univ. Research
Update - Crabapple Evaluation Update.
Colo. Green 4(3):12-14.

LEE, C.W. and GOLDSBERRY, K.L. 1988.
Production of Cut Chrysanthemums in Loose
Rockwool. Colo. Greenhouse Growers'
Assoc. Res. Bul. 457:1-3. July.

LEE, C.W. and GOLDSBERRY, K.L. 1988.
Evaluation of Rockwool as a Growing
Medium for Geraniums: Comparison with
Peat-lite and Soil Mixes. Cob. Greenhouse
Growers' Assoc. Res. Bul. 459:1-3. Sept.

ROGOYSKI, M.K. 1988. Increase the Effective-
ness of Your Soil-Active Herbicides. Fruit
Growers Newsletter 8(6):1-2.

SCHWEISSING, F.C. and ELLS, J.E. 1988.
Cantaloupe Potassium Study. Veg. Grower
'Update. 4(1):1-3.

SCHWEISSING, F.C., RISTAU, R.J., and
ELLS, J.E. 1988. Cantaloupe Black Plastic
Study 1987. Veg. Growers Update 4(1):1-4.

SCHWEISSING, F.C., RISTAU, R.J., and
ELLS, J.E. 1988. Polyacrylamide Study on
Cantaloupes. 1988. Veg. Growers Update.
4(3):1-3.

DEPARTMENT OF PLANT
PATHOLOGY AND WEED SCIENCE

PEAIRS, F.B., BECK, K.G., BROWN, W.M., Jr.,
SCHWARTZ, H.F., and WESTRA, P. 1988.
1988 Colorado Pesticide Guide-Field Crops.
Coop. Ext., Cob. State Univ., Fort Collins.
XCM-46.

WESTRA, P., SCHWARTZ, H.F., BECK, K.G.,
and PEAIRS, F. 1989. 1989 Colorado Pes-
ticide Guide--Field Crops. SCM-45. Coop.
Ext., Cob. State Univ., Fort Collins. 119 p.
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WESTRA, P., SCHWARTZ, H.F., and CRAN-

SHAW, W.S. 1989. 1989 Colorado Pesticide

Guide--Commercial Vegetable Crops.

Coop. Ext., Cob. State Univ., Fort Collins.

119 p.

COLLEGE OF ENGINEERING

DEPARTMENT OF AGRICULTURAL

AND CHEMICAL ENGINEERING

AYERS, P.D. 1988. Tractor Energy Conserva-

tion Annual Report. Colorado Office of

Energy Conservation, Denver, CO. (Subm.)

CROISSANT, R.L., SCHWARTZ, H.F., and

AYERS, P.D. 1988. Spotty Dry Bean Fields

May Build Compaction. Colorado Rancher

and Farmer. Apr., 1988. p. 17.

ISRAELI, I. 1988. Surge Irrigation Guide.

Coop. Ext. Bulletin, Colo. State Univ., Fort
Collins.

ISRAELI, I. 1987. Irrigation Scheduling. Ser-

vice-In-Action Pub., Coop. Ext., Cob. State
Univ., Fort Collins.

ISRAELI, I. 1987. Determination of Watering

Amount and Duration for Urban Lawns.

Agric. Eng. Tech. Note SW.1.1. Dept. of

Agric. & Chem. Eng., Cob. State Univ., Fort

Collins.

ISRAELI, I. 1987. Energy Conservation by Im-

proving Irrigation Practices. Ann. Rpt. to the

Colorado Office of Energy Conservation.

Coop. Ext., Cob. State Univ., Fort Collins.

ISRAELI, I. 1987. Making the Irrigation

Decision. IN: Scheduling Irrigations: A

Guide for Improved Irrigation Water

Management Through Proper Timing and

Amount of Water Application, H. R. Duke

(ed). Coop. Ext., Colo. State Univ., Fort Col-

lins. pp. 45-54.

DEPARTMENT OF ATMOSPHERIC

SCIENCE

DOESKEN, N.D. and McKEE, T.B. 1988.

Precipitation Patterns in Colorado. Colorado

Outdoors. Mar.-Apr. 37(428-29.

DOESKEN, N.D. 1988. The 1988 Drought --

How is Colorado Faring? Colorado Water,

A Newsletter of the Colorado Water Resour-

ces Res. Inst., Fort Collins, CO. Sept. pp. 4-

5.

COLLEGE OF FORESTRY AND

NATURAL RESOURCES

DEPARTMENT OF FOREST AND

WOOD SCIENCE

PELLICANE, P.J. 1988. Determining Load-Slip

Data for Elastomeric Bonded Wood Joints.

Adhesives Age 31(8):24-27.

COLLEGE OF VETERINARY

MEDICINE & BIOMEDICAL
SCIENCES

DEPARTMENT OF PHYSIOLOGY

SEIDEL, G.E., Jr. and SEIDEL, S.M. 1989. A
Training Manual for Embryo Transfer in

Cattle. Food and Agricultural Organization,
United Nations, Rome. 134 p.

r
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1989 RESEARCH CENTER FIELD DAY SCHEDULE

April 8
April 17

April 24
May 16

May 18, 19

June 12, 13

June 21

July 13

July 27

Aug. 8

Eastern Colorado Research Center, Akron. 11:30 a.m. Northeast Colorado Bull Test Sale.
Colorado Beef Improvement Center, Saratoga, WY. 12:30 p.m. Bull Sale. Bulls on display
from 9:00 a.m. until sale time.
San Juan Basin Research Center, Hesperus. 12:00 noon. Four Corners Bull Test Sale.
Eastern Colorado Research Center, Akron. 10:00 a.m. View cattle and facilities; noon
lunch and afternoon program.
Southeastern Colorado Research Center, Springfield. 8:00 a.m. Review range and
conservation research in conjunction with the Colorado Society of Range Management, the
Colorado Branch of Holistic Resource Management, and the Colorado Chapter of Soil and
Water Conservation Society.
Mountain Meadow Research Center, Gunnison. June 12: Crawford -10 a.m. to 12:30 p.m.;
Gunnison - 3 p.m. to 6:30 p.m. (Research Center & field sites). June 13: Leadville - 10
a.m. to 12:30 p.m.; Yampa - 3 to 5 p.m. (Specific sites to be announced at a later date.)
Central Great Plains USDA Field Station, Akron. 9:00 a.m. - 1:00 p.m. Review current
research dealing with winter wheat varieties; irrigation and weed management; soil fertility
and crop rotations; and crop water stress.
Orchard Mesa Research Center, Grand Junction. 9:30 a.m. Review research on peach and
apple replant diseases, mycoplasma diseases, pear rust, mite and insect pests, fruit varieties,
and ways to alleviate winter injury.
Fruita Research Center, Grand Junction. 4:00 p.m. Review current research in agronomy,
Russian Wheat Aphid, and irrigation programs.
Colorado State University Agricultural Field Day, Fort Collins. 2:00 p.m. Bay Farm
Research Facility. Review research in Plant Pathology/Weed Science, Entomology, and
Botany. 4:30 p.m. Agronomy Research Center. Review research on forage crops, corn,
sorghum, millets, dry beans, soybeans and alternative crops.
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