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"OUR MISSION HAS NOT CHANGED
--BUT THE RESEARCH AGENDA HAS"

"A PROUD HISTORY,
A BRIGHT AND CHALLENGING FUTURE"

Dr. R. D. Heil, Director
Agricultural Experiment Station

The Colorado Agricultural Experiment Station is
celebrating it's 100th year in 1988. We are using the
occasion to issue this special annual report not only to
highlight some of our activities this past year but also to
commemorate 100 years of research contributions and to
reflect on a research agenda for the future. We
acknowledge, too, the many folks around the state who
help guide our research programs by giving their valuable
time to serve on advisory committees.

It is appropriate this year to reflect on the foresight and
wisdom of President Lincoln and Congress in establishing
the Land Grant Colleges in 1862. Congress passed the
Hatch Act in 1887 which provided the foundation for a
nationwide agricultural experiment station system; and
shortly thereafter, the Sixth Colorado General Assembly
joined in a partnership with the federal government to
create the Colorado Agricultural Experiment Station.
These actions recognize not only that agriculture was

important to our nation's well-being then, but also was important to future generations.
Although our research agenda has changed - and must continue to change in order to
serve agriculture - the mission of the agricultural experiment station has not changed and
today is still in keeping with the vision of our forefathers.

This station has a proud history. I cannot begin to describe all of its accomplishments.
Many of you are aware of the major research contributions in soil and water use and
management; crop development, management and quality; plant disease, insect and weed
control; animal health, disease, nutrition, breeding, and management; food safety; and
floriculture, as well as in many other areas. In events planned throughout this year, we
hope to highlight some of the people whose research has made a significant contribution
to the economic development of Colorado agriculture.

Agriculture today in some ways is quite unlike (but in other ways very similar to) that
of 1888 when the agricultural experiment station was founded. Agriculture is similar in
that keeping abreast of disease, insects, weeds and other management problems is as
essential today as then; different in that labor to a large extent has been replaced by
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capital and technology. And of further significance, the economic and technological
environments are changing more rapidly and are influenced more and more by global
decisions.

The research agenda of the future must be scientifically sound, socially responsive and
environmentally acceptable. These factors are not incompatible, but mutually supportive
as we find ways to stabilize and enhance the socioeconomic fabric of rural Colorado.

I would like to share several statements from the 1988 National Agricultural Research
and Extension Users Advisory Board report to the President and Congress:

To make its maximum contribution to the American economy, the U. S.
agricultural system not only must solve a variety of critical problems, but also
must make the best and most intelligent use of the myriad opportunities
stemming from this era of technological breakthroughs. To do so will require
an important shift in philosophy on the part of research, extension, industry
and producers.

The research agenda must be adjusted to place higher priority on finding new,
inexpensive technologies to support today's inexpensive commodities.

Before being implemented on a wide scale, potential biotechnological tools
must be analyzed carefully to determine whether they can contribute to
increased profitability on a long-term basis regardless of the nature of Federal
programs.

The key to making the best use of available new technology will be to select
for transfer only those innovations which will be of continuing economic
benefit not only to the agricultural industry but also to consumers and
taxpayers.

Researchers now and in the future will have to find answers to a wide array of questions.
The research agenda will require close cooperation and communication among
researchers, extension personnel, industry and producers. Like our forefathers, let us
accept the challenge with vision and the conviction that the future of agriculture is
exciting and greater than ever.

We hope to see many of you at our planned exhibit at the State Fair, research center
field days, and the symposia to be held on campus September 27-28, 1988. All of these
events are focused on agriculture and the relationship of research to agriculture.

Best regards.
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Excerpt from the Agricultural Experiment Station 1988-89 Legislative Request:

A SPECIAL INITIATIVE
for

ENHANCING THE ECONOMY OF AGRICULTURE
AND RURAL COLORADO

through
RESEARCH AND TECHNOLOGY

THE SITUATION

For now and into the next century the agricultural sector, paradoxically, appears to have
both unparalleled economic opportunities and unparalleled problems. History has shown
that responding effectively to problem situations depends upon a knowledge base that is
scientifically valid and conceptually integrated. Research and technology can lead to new
products, new uses for existing agricultural products, and new efficiencies. However, the
economic potential from such developments can be realized only if we have in place a
system through which that technology can be transferred to the producer.

This initiative proposes a comprehensive research and educational outreach infrastructure
to address broadening the economic base of agriculture in Colorado. To achieve this goal,
the initiative specifically proposes to build on the current programs of the Agricultural
Experiment Station and cooperative Extension to (1) increase utilization of the products of
agriculture in commerce and industry, thereby diversifying enterprise potential, (2) increase
the value added to agricultural products through processing within Colorado, and (3)
increase the economic efficiency of both agricultural production and processing enterprises.

Several factors make the above both realistic and achievable. First, the supply of petroleum
for fuels and a myriad of industrial products has an uncertain future. Second, advances in
biotechnology for both agricultural production and processing enhance the economic
feasibility of a variety of products derived from plants. Biotechnology also can enhance the
value added component associated with food processing. A third factor evolves from
advances in computer technology, especially computer modelling which yields integrated
systems, and other technologies that provide opportunities for increasing the economic
efficiency of agricultural production, processing, and marketing.

The potential impact of such developments can be far reaching. Currently, the on-site value
of farm and ranch products in Colorado is $3.2 billion and the processing component adds
value estimated at about $3.0 billion. While these figures are impressive, other states enjoy
value added through processing that is two or three times as great as the on-farm value. By
increasing this ratio for Colorado, perhaps from 1:1 to 2:1, not only the agricultural sector
but the entire economy of the state would benefit.
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Another area of potential improvement for agriculture is in production efficiency. By
increasing the efficiency of agricultural production by 20 to 25 percent -- considered a
realistic goal -- annual net farm and ranch income would increase by approximately $125
million. But perhaps the greatest long term potential for agriculture is in using raw
agricultural products for such diverse goods as fuels, chemical feedstocks, commercial
solvents, biodegradable plastics, high density plastics, industrial oils, organic acids and
proteins. Any one of these products would provide added revenues in the millions; the
products collectively could represent multibillion dollar increases from industrial uses.

The potential clearly exists and we need to act upon it. For even with a strong research
effort, many years may pass before agriculture or the state benefits from new products.
From five to ten years can be required to make a discovery, develop and test the necessary
processes, and market the product. Yet, to hesitate because of the length of the process
only delays the realization of the goal.

A further challenge to use comes from the nature of agriculture itself. Just to maintain
current productivity levels requires continuous, long term investigations. This base program
in agricultural research and the accompanying endeavors in educational outreach require
all available resources. If new issues are to be addressed, resources must be added. This
initiative describes an agenda for maintaining an efficient agricultural industry in Colorado
and enhancing the contributions of this vital industry to the welfare of all Coloradoans,
particularly those in rural Colorado.

OBJECTIVE

In addition to the programs that must be sustained to meet the continuous, long term needs
in agricultural research and educational outreach, the Agricultural Experiment Station and
Cooperative Extension propose:

through research and technology transfer, to increase economic efficiency,
develop processing capabilities for value-added opportunities, and diversify
agricultural enterprises.

JUSTIFICATION

Considerable diversity in climate, soils and terrain in Colorado has led to diverse
'agricultural enterprises. In addition, Colorado agriculture is supported by a complex
agribusiness infrastructure. Strengthening of the infrastructure can come from improvementin the per unit profitability as well as from the establishment of new enterprises. New
enterprises may result either from new crops or from developing businesses or industrieswhich perform functions in the intermediate stages between the farm gate and theconsumer. By processing raw agricultural products within the boundaries of Colorado, valueis added that yields returns to the industry and to the state. By broadening the economic.base for agriculture, the industry becomes less susceptible to market fluctuations.
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A new product not only must be produced but also a market created for it. Resources now
employed in so-called traditional enterprises may yield greater returns by being redirected
into alternative uses. This is not to suggest that success can come only from new ventures.
Existing enterprises can be strengthened by increasing economic efficiencies and producing
more wisely than in the past. Technological developments hold considerable promise for
agriculture. This is particularly true with respect to computer technology as well as for
advances that have come to known as biotechnology.

The integration of recombinant DNA and tissue culture techniques in the plant sciences
offers not only production efficiencies but potential for new products and important
breakthroughs for reducing our dependency on chemical pesticides. This takes on special
meaning 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 not only is enhancing agriculture but
also spawning new investment opportunities and new industries with associated job growth.

The development of computer assisted modelling makes it possible to integrate the results
from several separate disciplines into management models for production, processing and/or
marketing systems. An example of such development is the Integrated Resource
Management (IRM) program, a cooperative effort of the Agricultural Experiment Station
and Cooperative Extension. Scientists at Colorado State University working cooperatively
with eight livestock producers across the state have applied research simulation and linear
programming models with the objective of increasing the profitability of ranching
enterprises.

Through modelling, scientists have determined the appropriate application of technology
given the production and marketing alternatives. This integrated approach has resulted in
significant adjustments in the areas of reproductive performance, herd nutrition, feeding
costs and market timing, each contributing to the economic efficiency of the operations.

The IRM program was recently described by a USDA research review team as innovative,
on the cutting edge of technology development, effective in transferring research and
technology in a timely manner and, most importantly, an excellent approach for improving
the economic well-being of agriculture. The program's effectiveness was dependent upon
expertise from several of the agriculture sciences as well as expertise in mathematical
modelling and information management. Similar interdisciplinary efforts are needed to
respond to other less favorable situations that prevail in agriculture today.

Not only the agricultural industry in Colorado but the entire state can benefit from
technological advances along with other proven measures that increase economic efficiencies
and diversify the state's agricultural base. At Colorado State University, the Agricultural
Experiment Station and Cooperative Extension have important roles in the development of
technology and facilitating its adaptation to successful enterprises. Private industry and
agribusiness enterprises are important partners in technology transfer in that they make the
capital investments necessary for commercial ventures, and ultimately, receive the benefits.
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PROPOSED PROGRAM

Opportunities to support rural development through research and educational outreach are
described in the following categories:

Increasing economic efficiencies in production and processing enterprises
Developing processing capabilities for value-added opportunities
Diversifying agricultural enterprises

Increasing economic efficiencies in production and processing enterprises 

Some of the competitive advantage enjoyed earlier by Colorado producers has been lost and
profits have declined. To restore profitability to production agriculture, we must enhance
revenues, reduce costs and manage risks. Revenue enhancement requires strong demand
and prices. These factors are influenced by the type of goods produced and their quality
in relation to buyer preferences. What to produce, when to commence production and
management of the production process are factors that affect the price the product will
command.

Controlling costs is more that just shopping wisely for supplies. To control the costs in
agriculture one must know the present and future impacts of different cultural practices and
various treatments, their costs and levels of effectiveness. The availability of computer
technology is a key factor in being able to analyze multiple costs elements of a production
system. Not only is it important for the producer to know the cost of inputs but also to
understand the impact that changes in input levels will have on product yield and/or quality.

Most risks faced by farmers and ranchers are well known. Some risks can be insured orhedged through market devices such as futures. Others can be spread by broadening theeconomic base of a given enterprise. One reduces risks whenever the fullest possibleknowledge is available for making decisions. This underscores the increasing importanceof information management.

As more and more information is organized into databases, accessibility and currency
become key factors in its value. Electronic transmission of information can be quitevaluable if adequate networks and/or linkages have been devised. The need to retrieveinformation from a variety of sources requires the design of readily accessible databases.Thus, expertise to design and manage databases and information systems is important to the' implementation of this initiative.

Studies are underway and need to be broadened to develop the information and enterprisemodels that enable the decision maker to weigh a variety of options simultaneously. Bothproduction and market factors are important to an analysis. Well-developed computerprograms and linkages to databases can lead to truly informed decisions rather thanguesswork.
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Developing processing capabilities for value-added opportunities

Economic growth in the agricultural sector can be enhanced through conscious development
of industries that convert raw commodities into consumer and industrial goods.
Technologies need to be developed and tested for efficiency and enhancement of product
quality that, when adopted, can improve a firm's competitive position.

The real need is to develop uses that expand the demand for agricultural products and/or
enhance returns to producers and processors. Means for doing so include the development
of technologies that add value through processing of primary agricultural commodities into
intermediate or end products for food or industrial uses. Assessment of the economic
viability of such processing ventures is needed along with evaluation of new and emerging
products.

Studies will include identifying specific product attributes and how these are affected by
different processing techniques; development and testing of processing systems for
converting raw materials; development and/or adaptation of production processes to yield
new products or enhance product quality; development of packaging and storage methods
to maintain product quality and extend shelf life.

Diversifying agricultural enterprises 

Efforts to expand markets for goods now being produced may not be sufficient for
enhancing the economic base of agriculture and rural Colorado. Farmers and ranchers must
necessarily devise ways to vary their enterprises. Enterprises now devoted to a single
commodity may need a mixture of commodities to generate adequate return. Land
resources of farmers and ranchers usually have been employed to meet our needs for food,
clothing, and shelter. A variety of such ventures have been undertaken; yet, information on
their economic potential is limited.

Deteriorating prices of major commodities such as wheat and corn suggest a need for crop
diversification. Plants that can provide not only food but also nonfood products may offer
diversification potential for Colorado agriculture, provided the plants are adaptable to
Colorado environmental conditions, are suitable for commercial production, and can be
marketed effectively.

Each crop requires several types of studies to determine its adaptability, breeding
characteristics, disease resistance, required cultural practices and processing characteristics.
All of these elements are essential to defining the production system for the crop. Equally
important is the determination of market prospects for the commodity.
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COLORADO AGRICULTURAL EXPERIMENT STATION
CHRONOLOGY

1862 The Morrill Act is signed into law by President Abraham Lincoln, establishing
a national system of Colleges, devoted to agriculture and the mechanic arts and
partially funded by federal land grants.

1870 Territorial Governor Edward M. McCook signs legislation designating Fort
Collins as the site of Colorado's Morrill Act College.

1876 Colorado becomes a state.

1877 The State Agricultural College of Colorado, governed by a State Board of
Agriculture, is formally organized; the board institutes an experimental farm at
the Fort Collins campus.

1879 Classes begin at the College.

1881 The Experimental Department, headed by Ainsworth Blount, is established at
the College.

1887 The Hatch Act is passed by Congress. This legislation promotes agricultural
research by supporting a system of State Agricultural Experiment Stations, most
of which are associated with the Morrill-Act Colleges. Soon thereafter the
Association of American Agricultural Colleges and Experiment Stations,
composed of representatives from each state's land-grant College and Experiment
Station, is formed.

Charles L.
Ingersoll

1888 An Agricultural Experiment Station is established at Colorado's
Morrill-Act College in accordance with Hatch Act provisions. It
is based at Fort Collins, but operates regional sub-stations at
Rocky Ford and Del Norte. Charles L. Ingersoll, the president
of the College, serves as the station's first director.

1890 The second Morrill Act becomes law, providing additional
federal funding for the land-grant Colleges and establishing
institutions of this kind for black students in southern states.
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1891 Walter J. Quick, professor of agriculture at the College, succeeds
Charles Ingersoll as director of the Colorado Agricultural
Experiment Station. In addition, a sub-station is established at
Table Rock, Colorado.

Alston Ellis

1892 Alston Ellis, president of the College,
concurrently assumes the position of station
director.

1893 The Rainbelt sub-station is established at
Cheyenne Wells in Colorado's semi-arid eastern
plains region. Walter J. Quick

1896 Problems emanating from the Panic of 1893 and
a related national economic depression necessitate suspension of
all sub-station work in Colorado except for limited activity at
Cheyenne Wells and Rocky Ford.

1899 Louis G. Carpenter, head of the College's department of Civil
and Irrigation Engineering, becomes director of the Experiment
Station.

1906 Congress passes the Adams Act, providing supplemental funding
to State Agricultural Experiment Stations to support "original"
theoretical research; heretofore, virtually all station
investigations had had a practical application (i.e., solving an
actual local problem).

1910 Regional sub-station work is resumed fully at Cheyenne Wells
and Rocky Ford, and subsequently expanded to new installations
at Fort Lewis, Austin, and Avon.

Clarence P.
Gillette

Louis G.
Carpenter

1911 Clarence P. Gillette, head of the College's
department of Entomology and Zoology, becomes director of the
Experiment Station.

1914 The USDA, in response to an appeal by local potato growers,
establishes a research station in Greeley, to investigate diseases
harmful to this commodity. In 1924, the College takes charge of
this facility, and cooperates with the USDA in conducting various
research programs. Early in 1968 CSU assumes exclusive control
and renames the facility, the Northern Colorado Research-
Demonstration Center.

1916 Research is instituted near Hesperus to test the adaptability of
selected crops and forest trees to high altitude conditions.
Scientific investigations at what will become the San Juan
Research Center subsequently includes activity at the Yellow
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Jacket unit near Cortez (1962) and the Arriola unit (1976). Notable research
activity include development of the San Juan Select pinto bean and drylands
environmental impact studies related to the Dolores River Reclamation Project
and the Animas-La Plata Project.

1917 Congress enacts the Smith-Lever Act, establishing a federally coordinated
cooperative extension service at the Morrill-Act Colleges. This legislation
formally and tangibly acknowledges the Morrill-Act College's threefold mission
of teaching, research, and extension work. Moreover, it encourages station
scientists to concentrate on experimental work.

1917 The Colorado Seed Laboratory is established by the state legislature as a
component of the station's botany section, in order to certify the purity of
existing seed and to conduct related research.

1917 The United States becomes a combatant in World War I.

1917 Home Economics section is added to Experiment Station.

1920 Agronomy farm is established at USDA Horse Breeding project site, one half
mile east of main campus.

1922 The Austin branch station (known as the Austin-Rogers Mesa unit after an
addition in 1961) is established to conduct deciduous tree fruit research.
Centers at Fruita (1952, 1964) and at Orchard Mesa (1961), furthering this work
and irrigated field crops inquiries, eventually become the Western Slope Branch
Stations.

1923 A Rural Economics and Sociology section is added to the Experiment Station.

1925 Congress passes the Purnell Act expanding Experiment Station investigations
into the areas of agricultural economics and rural sociology.

1933 Emil P. Sandsten, head of the department of Horticulture,
becomes director of the Experiment Station.

1935 Congress enacts the Bankhead-Jones Act significantly expanding
federal support for Experiment Stations, but making most
funding contingent on matching state appropriations and varying
distributions to reflect a state's relative percentage of rural

• population. This law also provides for a special research fund
for the USDA to use in establishing and maintaining regional
agricultural laboratories.

Emil P.
Sandsten
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Charles L. Kick

Homer J. Henney

1939 Charles L. Kick, head of the animal husbandry
department, becomes director of the Experiment
Station, but dies shortly after assuming office.
Isaac E. Newsom, head of the pathology
department, serves as acting director.

1941 The United States enter World War II.

Isaac E. Newsom

1943 Homer J. Henney, dean of the division of agriculture, becomes
director of the Experiment Station.

1946 Congress passes the Research and Marketing Act in part to avert
problems that had afflicted the agricultural economy following
World War I. In addition to encouraging marketing research
projects, the new law supports cooperative regional work (with
a special administrative "committee of nine" to plan and oversee
agreed upon investigations) and studies pertaining to rural
society.

1949 The Mountain Meadow Research Center is instituted as a
cooperative undertaking involving the College and the USDA's
Soil and Water Research Division. Work is headquartered at
Grand Junction until 1969 when it is moved to Gunnison.
Studies involving high altitude hay production, cattle growing,
and poisonous range plants receive emphasis.

1950 After helping to operate a demonstration farm since 1940, the San Luis Valley
Potato Improvement Association donates this facility, located near Center,
Colorado, to the College. Subsequent research includes studies to develop new
potato varieties, mechanize production, and compare center pivot sprinkler
irrigation with more traditional flood and furrow methods.
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1951 Sherman S. Wheeler, dean of the division of agriculture,
becomes director of the Experiment Station.

1952 Eastern Colorado Branch later known as Eastern Colorado
Research Center near Akron is established.

1954 The Southeastern Colorado Branch, later known as the
Southeastern Colorado Research Center, is established by act of
the state legislature to conduct research on soils subject to wind
erosion and associated management problems. This work begins
on a 2,360-acre leased site of abandoned crop land at
Springfield, Colorado. In 1966, an additional state-supported
site was established at Walsh, mainly to investigate the
management of crops, soils, and water under pump irrigation in
a hitherto drylands region.

Sherman S.
Wheeler

1955 Congress passes the amended Hatch Act which consolidates the law of 1887 and
all subsequent supplementary legislation.

1959 Agronomy and Animal Sciences begin move to Rigden Farm.

1962 Congress passes the McIntire-Stennis Forestry Research Act to encourage
investigations involving forest regeneration and management.

1965 Congress orders that a part of Hatch appropriations be earmarked for studying
ways to reduce the threat of pesticides to the environment (IR-4 Program:
National Program of Clearances of Pesticides for Minor and Specialty Uses).

Rue Jensen Donald F.
Hervey

John Patrick
Jordan

1966 Rue Jensen of the department of Bacteriology and Pathology becomes director
of the Experiment Station.

1969 Donald F. Hervey of the department of Range Science becomes director of the
Experiment Station.
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1972 John Patrick Jordan, associate dean of the College of Natural Sciences and
professor of Biochemistry, becomes director of the Experiment Station.

1972 Congress passes the Rural Development Act "to consolidate federal loan,
industrial assistance, health facilities, and waste management programs aimed at
upgrading services in rural areas." Essentially, stations are expected to find ways
"of making rural areas more attractive to residents and businesses".

1977 Congress passes the National Agricultural Research, Extension, Teaching Policy
Act (NARETPA), which continues and increases federal support for existing
research, extension, and teaching work at Morrill-Act institutions along with
special research emphasis involving alternate energy sources, and poultry and
livestock investigations. This measure also seeks to identify a common core of
research initiatives and improve coordination among various agencies involved
in creating and disseminating agricultural knowledge.

1977 President Jimmy Carter's administration presents a "new agenda" for agriculture,
emphasizing centralized administration of all federal programs, the small family
farm, organic farming, nutrition studies, natural resource conservation,
international agricultural projects, and farm labor. The traditional cornerstone
of agricultural research, the augmentation of production efficiency, is accorded
relatively less attention.

1981 Congress amends NARETPA of 1977 renewing programs of the original law for
four years, but placing productivity maintenance and enhancement at the top of
the list of "major needs and challenges" for the future. Many "new agenda"
programs receive continued support, however.

Robert D. Heil

1983 Robert D. Heil of the Agronomy department becomes director
of the Experiment Station.

1985 Congress amends NARETPA of 1977 providing a four-year
renewal of the original law and emphasizing productivity (in
response to the Food Security Act of 1985) and biotechnology
studies.

1987 In response to encroaching urbanization of Fort Collins, a new
493-acre North Agricultural Campus (approximately eight miles
northeast of CSU) is proposed for legislative funding.
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THE COLORADO
AGRICULTURAL EXPERIMENT STATION:

A CENTURY OF ESSENTIAL INVESTMENT

BY:
JAMES E. HANSEN II

DEPARTMENT OF HISTORY
COLORADO STATE UNIVERSITY

"Light up gentlemen!" Cigars had been passed out to a delegation of Colorado
legislators visiting the State Agricultural College during the late 1880s. This was a
sigiuficant occasion because the tobacco for these cigars had been grown in Colorado at
the College's recently-established Agricultural Experiment Station. Soon the visitors
were exhaling clouds of sickly-sweet, bluish smoke. Unfortunately, the effects did not
prove pleasing; in fact, some of the smokers became ill. This incident, along with moral
misgivings about the nicotine habit, abruptly ended serious research involving tobacco.
Colorado thus lost its opportunity to become the Havana of the West.

At this time, insufficient knowledge of Colorado's environment clearly justified such
experimentation. In 1820 Major Stephen H. Long, heading an army expedition to
explore the largely unknown region between the Missouri River and the Rocky
Mountains, had been profoundly impressed by the arid and virtually treeless terrain eastof the snow-capped ranges. In his official report he called it a "Great American Desert,"
unsuited for agriculture and best left to "remain the unmolested haunt of the native
hunter, the bison, and the jackal." This gross oversimplification contributed to some
serious misconceptions about the true nature of Colorado.

Actually, remarkable geographical diversity characterizes this land of mountains, plainsand plateaus. Mountains dominate the landscape, for in Colorado the Rockies assumetheir greatest dimensions. Fifty-four peaks exceed 14,000 feet, and over a thousand top10,000 feet. Their snows feed rivers that irrigate soil for hundreds of miles to the eastand southwest. Their towering majesty beckons to persons seeking recreation or spiritual
renewal as once they lured searchers of silver and gold. Eastward from the Rockiesstretch the gently rolling Great Plains where rainfall is generally less than twenty inchesper year. Plateaus mark Colorado's western confines in a series of mesas that descendgradually in step-like intervals toward Utah. Here, high tabular sections of land are cutdeeply by stream valleys and canyons, some of which support vegetable growing and fruitorchards.

This heterogeneous environment presented difficult challenges for pioneeringagriculturalists from humid eastern states. What kinds of crops could be grown here?What were the properties of the soil? How could farming and stockgrowing beconducted without an adequate supply of water? These questions held a genuinerelevance because a demand existed for agricultural products. Although mining providedthe initial impetus for large-scale occupation of the region, prospectors required a
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supporting population of at least five times their own number. Thus, in addition to
Gregory Gulch gold or Leadville silver, farming and ranching attracted persons with the
industry, luck, and knowledge to exploit Colorado's agrarian potential.

This option was enhanced by the State Agricultural College of Colorado at Fort Collins,
which officially opened in 1879 and embodied a relatively new concept in American
higher education. Under the federal Morrill Act of 1862, grants of public land were
assigned to states for the support of schools promoting "the liberal and practical
education of the industrial classes in the several pursuits and professions in life." This
legislation reflected a fundamentally democratic purpose: higher learning would no
longer be restricted to a privileged minority studying a classical curriculum of philosophy,
Latin and Greek, and religion; rather, it would provide all interested Americans with
exposure to liberal culture and training in useful economic skills.

The establishment of the State Agricultural College was partially motivated by
agriculturalists seeking assistance with actual problems. Not only would the school train
their sons and daughters but, ideally, its scientists would supply information of immediate
benefit to working farmers and ranchers. This was certainly an expectation of agrarian-
minded legislators who established the College, notwithstanding skepticism among some
constituents about the practicality of academic learning.

The College's first administrators and faculty generally appreciated this need for tangible
knowledge and, even before classes began, encouraged research involving local weather
conditions and Colorado-grown varieties of grain. For, despite the burgeoning of
biology, chemistry, engineering, and other sciences, their direct application to agricultural
questions had been minimal. Through much of the late nineteenth century, Morrill-
Act colleges lacked established curriculums, accepted teaching methods, or reliable
textbooks. The need for new information was clearly imperative.

One solution entailed establishing agricultural experiment stations. Conceived in
Germany, the station was a publicly funded research center, which first appeared in the
United States during 1875 at Wesleyan College in Middletown, Connecticut. Agricultural
educators elsewhere quickly recognized the concept's potential and promoted passage
of the Hatch Act of 1887 which provided $15,000 annually in federal funds to support
these centers at Morrill-Act institutions. The stations were to conduct "experiments
bearing directly on the agricultural industry of the United States. . . having due regard
for the varying conditions and needs of the respective States or Territories," and research
results were to be published in bulletins and progress reports for dissemination to
interested agriculturalists. Although the U.S. Department of Agriculture would exercise
general supervision and coordination, participating states and territories would determine
project selection and contribute principal funding for the construction and upkeep of
facilities.

Prior to the Hatch Act, which became effective in Colorado during 1888, the State
Agricultural College had supported its own experimental department. It was here, for
example, that the aforementioned tobacco-growing research first received serious
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consideration. More significant, however,
was the work of Ainsworth E. Blount of the
school's original three-man faculty. A
towering individual, exceeding six feet four
inches, Blount was an experienced
agricultural researcher and noted small
grains specialist. In 1886 he summarized
seven years of experimental work at Fort
Collins, reporting on tests encompassing
more than 55 different plants, including 343
varieties of wheat, 132 of corn, 70 of beans,
and 47 of oats.

Blount's most notable contribution was the
development of Defiance Wheat. By the
early 1890s, Defiance had become the
predominant spring wheat in Colorado, and
between 1886 and World War I it added
nearly $14 million to the wealth of
Colorado--almost 60 times the amount of
money appropriated by the state to support
experimental work at the College.

Blount was also an early advocate of
locating agricultural experiment sub-stations
in various parts of Colorado as a way of dealing with the state's tremendous geographical
diversity. He favored beginning with four research centers, including one at Fort Collins.
In this way, a variety of information could be accumulated and appropriate methods
devised for solving the agricultural problems of highly different regions.

Another notable contributor to experimental work at the College, before the Station's
formal organization, was Elwood Mead. The majority of Colorado's early agriculturalists
had come from eastern regions characterized by abundant rainfall. In a humid
environment application, of the traditional Anglo-American Doctrine of Riparian Rights
made sense. There, a steam's velocity (for hydraulic power) and depth (for navigation)
represented its primary value; and the law, therefore, restricted use altering the level or
flow. In addition, the Riparian doctrine limited proprietary rights to the water by
generally confining use to persons whose lands bordered rivers or streams.

This legal principle seemed ill-suited to the needs of farmers living in semi-arid Colorado
where "every drop of water that runs into the sea without rendering a commercial returnis a public waste." An arrangement was therefore developed to safeguard the rights ofthe person who invested capital and labor in diverting water for irrigation or drinking
purposes. Adapting a practice followed in western mining camps, Coloradans sanctionedthe diversion of water for beneficial purposes by granting priority of right to the
individual making the earliest diversion, or appropriation, and incorporated this conceptinto their original state constitution in 1876.

Ainsworth E. Blount
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The College's legal and philosophical commitment to serving Colorado's agricultural
interests made irrigation research an important concern--at least, to Elwood Mead who
had joined the faculty in 1882. Ironically, the man who would achieve international
renown as an irrigation engineer--and have the huge storage reservoir, Lake Mead,
named in his honor--was at first hired as a mathematics instructor and mainly because
of his willingness to accept lower compensation than another, more qualified,
mathematician.

Although an Indiana native who lacked direct knowledge of semi-arid environment
conditions, Elwood Mead quickly recognized the potential importance of water resources
research and found himself drawn to it. In 1884, while continuing his affiliation with the
College, he accepted an appointment to work under Colorado's state engineer, E.S.
Nettleton. In describing this work, Mead recalled that he "tramped the streams and
measured the capacity of all the ditches in northern Colorado." He thus learned about
irrigation by acquiring practical experience.

In 1886 Mead established the first irrigation engineering course of study to be offered
by an American college. Additionally, he worked closely with the school's experimental
department, authoring the first bulletin published under its auspices, "Report of
Experiments in Irrigation and Meteorology." Although Mead left the College in 1888,
his legacy remained. Irrigation engineering would constitute a significant aspect of the
school's regular academic program, and irrigation investigations would become a primary
focus of the Experiment Station.

II

Barely a month after the Hatch Act's passage, the Colorado Sixth General Assembly
enacted a measure calling for the establishment of experiment sub-stations in El Paso,
Bent, and Delta counties, and another in the San Luis Valley. This action reflected the
principle of locating research centers to accommodate Colorado's geographical diversity
as well as some active political logrolling. Unfortunately, the legislators neglected to
allocate funds to support the sub-stations, apparently assuming that the annual Hatch Act
appropriation of $15,000 would suffice.

This action placed the College in a difficult position. Funding for experimental work
would have to be spread thinly, thereby inhibiting a substantive, long-term research
program. Also, there were doubts about the legality of using Hatch Act moneys to
underwrite sub-stations. Nonetheless, the school attempted to comply by establishing
branch research centers at Del Norte and Rocky Ford in 1888; and at Table Rock and
Cheyenne Wells in 1891 and 1893, respectively.

The main station was located at the College, where a director--the first being school
president, Charles L. Ingersoll--provided overall supervision for the entire research
operation. Initially, experimental work was organized under five sections: agriculture,
botany and horticulture, chemistry, meteorology and irrigation engineering, and
veterinary medicine. As scientific knowledge became more specialized or the state's
economic conditions demanded particular lines of inquiry, the number and research
emphases of the sections would be adjusted accordingly.
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Agricultural Hall and College Barn - 1890s

Economic conditions during the 1890s created some serious problems for the Colorado
Agricultural Experiment Station. Devastating blizzards in the late 1880s had annihilated
thousands of cattle on crowded open ranges with ruinous consequences for the
stockgrowing industry. Simultaneously, a series of drought years, coinciding with deflated
market prices and high interest rates, brought crop failures and financial collapse tomany Colorado farmers. In addition, a steady erosion in the value of silver—culminatingin a precipitous drop from 83 to 62 cents an ounce in four days during June 1893--proved
disastrous to mining activity and, concomitantly, to Colorado's economy as a whole.Mines closed, businesses failed, and mortgage foreclosures became rampant. By
September 1893, an estimated 45,000 people had lost their jobs. Moreover, Colorado'stroubles were representative of difficulties elsewhere. The entire nation had succumbedto a major economic depression.

The Experiment Station could hardly escape the effects of this crisis. In 1893 thelegislature authorized an appropriation to support work at the Cheyenne Wells sub-station, situated in the parched eastern plains region. Nowhere had suffering related toaberrant weather and financial reverses been more acute. Unfortunately, this proved tobe the only state assistance provided for Experiment Station work during the nineteenthcentury. The College thus found itself in an extremely difficult position. It wanted tohelp Colorado by solving problems through research and it appreciated that the state'sgeographical diversity often required experimental work at locations other than FortCollins. However, without state aid the school could not meet these responsibilitiesexcept by resorting to means of dubious legality or by drawing upon funds desperately
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needed for regular classroom instruction. Thus, despite considerable criticism, it was
decided to suspend or substantially curtail sub-station activity until the legislature
provided adequate fiscal support.

Nevertheless, the Station made some worthwhile contributions to Colorado during this
period. Important surveys of the state's flora, fauna, and irrigation potential were
conducted. Also, from 1893-99 the Station published some 34 separate bulletins, many
of which responded to immediate, practical problems of Colorado's agriculturalists. For
example, in 1894 Charles S. Crandall, head of the botany and horticulture section,
described and suggested means of controlling a troublesome weed, the Russian Thistle;
while in 1898, Clarence P. Gillette presented a bulletin entitled, "Colorado's Worst Insect
Pests and Their Remedies."

Among the most distinguished scientists to be associated with the Experiment Station
was William P. Headden, chief of the chemistry section from 1892-1931. Reserved and
scholarly, Headden had come to Fort Collins with an impressive academic background,
including a Ph.D. degree from Germany's University of Giessen. Research was his all-
consuming interest. He maintained a full work load at the Station past his eightieth
birthday, and by the end of a 38-year career at Fort Collins had published more than 60
technical and popular bulletins, as well as numerous scientific articles.

Some of Dr. Headden's most worthwhile publications were written during the 1890s.
One bulletin on alfalfa issued in 1896 provided "the most exhaustive study of the plant
made by any experiment station up to that time" and directly influenced its increased use
in Colorado. Stockgrowers and dairymen came to appreciate the plant as an economical
and nutritious source of feed while farmers experienced great success rotating it with
corn, sugar beets, and other crops because of its exceptional fertilizing properties. By
1926 alfalfa represented 60 percent of the state's tame hay acreage and had annual
monetary return of approximately $15 million.

The work of Dr. Headden and his colleagues at the College involving sugar beets held
special significance. In fact, one of the Station's first bulletins dealt with this crop.
Other publications soon followed, based upon tests run at Fort Collins, Del Norte, and
Rocky Ford, and information drawn from observing a beet sugar factory in Nebraska.
Also, in 1897 the Station distributed 700 pounds of beet seed to 611 farmers in 47
Colorado counties and demonstrated that sugar could be grown commercially in most
parts of the state.

Without question, the Experiment Station lent major impetus to the sugar beet industry,
which emerged as a vital component of Colorado's economy during the late 1890s.
Acreage committed to this crop rapidly expanded, and processing factories sprang up
throughout the state, including one in Fort Collins during 1902. By 1925 the sugar beet
industry had become Colorado's greatest source of agricultural income, exceeding in
value all of the gold and silver extracted from Colorado's mines up to that time.

Sugar beets and alfalfa both affected the stock finishing industry that emerged after 1890.
The use of feeding pens as an alternative to open range grazing became increasingly
significant to lamb and cattle growers at this time due to overstocking and competition
for land from homesteaders. Feedlots required little space and expedited effective
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Sugar Beets for Shipment

management. Livestock consumed alfalfa and sugar crop by-products, such as beet tops,while manure from the closely confined animals provided valuable fertilizer. Since the1890s the Experiment Station has regularly encouraged feedlot operations throughfeeding and disease control studies.

III

When Colorado's economy recovered around the turn of the century, stockgrowersbecame influential advocates of state financial support for the Experiment Station.However, they believed that both instructional and experimental work should be directedtoward immediate, practical results. By contrast, Louis G. Carpenter, a respectedirrigation engineer who served as Station director from 1899-1911, contended that trueknowledge required "breadth as well as depth... a 'liberal' background as preparation forintensive specialization," and both pure and applied research. It was not enough to feedsteers two different rations of unknown nutritional composition and observe that one• ration produced larger animals. New knowledge of lasting value could only be achievedif one understood the physiological process by which this growth occurred. Carpenterwas encouraged in this outlook by the Adams Act of 1906, a federal measure thatprovided $15,000 annually for the support of "original research" at each of the stateexperiment stations.
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But this type of inquiry was clearly fraught with political hazards. Farmers and ranchers
wanted workable solutions to immediate problems, not seemingly abstract academic
exercises. Through the years, Experiment Station leaders would repeatedly face the
challenge of defending the value of pure research without which many "immediate"
problems could never be remedied.

IV

Tractor Demonstration

Colorado grew steadily during the early twentieth century. Agriculture and related
industries, such as the Great Western Sugar Company, sustained the economy, but other
manufacturing contributed. The Colorado Fuel and Iron Company, for example,
flourished as the only steel production facility between the Mississippi River and the
West Coast. These years also featured the introduction of electricity, telephone service,
and public transportation systems for many of the state's smaller cities and towns.

World War I, which began in 1914 and directly involved the United States three years
later, created numerous economic opportunities. An unprecedented demand for food
produced a sharp rise in prices for agricultural commodities, while manufacturers found

22



•

themselves besieged with orders for military material. Even Colorado's long depressed
mining industry experienced a brief boom.

Principal leadership of the Agricultural Experiment during much of this period was
provided by Clarence P. Gillette who in 1910 replaced Louis G. Carpenter as director.
A graduate of the Michigan Agricultural College, Gillette became associated with
Colorado's Morrill-Act institution in 1891 where he established a new academic
department of zoology and entomology and a new entomology section for the Station.

His tenure as director began with a frustrating personnel problem. "A large part of the
work of the field, "he observed, "that has gone under the name of experiment station
work is really...demonstration...." Years earlier, James E. Payne, superintendent of the
desolate eastern plains sub-station at Cheyenne Wells, had reported that "a personal
acquaintance with some experiment station worker who can give [needed] information
will do far more to educate [farmers and ranchers of the region] than any quantity of
[scientific bulletins]. Scientists had often found themselves functioning as extension
specialists, taking time from research to meet personally with agriculturalists and show
them how to remedy some problem. Director Gillette strongly believed that this
important service could best be performed by a separate department of the college, an
arrangement that would enable researchers to concentrate on research.

Administrators at other land-grant colleges and within the U.S. Department of
Agriculture shared this view, and in response to their lobbying, Congress in 1914 enacted
the Smith-Lever Act. This law supported a distinct cooperative extension service at the
Morrill-Act schools and officially confirmed the threefold land-grant institutional mission
of teaching, research, and extension. Although the Station would never entirely forsake
demonstration work or personalized instruction for farmers and ranchers, the main
burden of these obligations would now be borne by others.

V

World War I ended somewhat abruptly in 1918 creating unanticipated problems for
farmers and ranchers. Having responded to economic opportunities and patriotic
imperatives, many Colorado agriculturalists, especially those who had borrowed to
purchase new land or machinery, found themselves overextended. European battlefields
were restored to farmland and normal maritime commerce resumed, promoting multi-
national competition for world markets and creating agricultural surpluses that depressed
commodity prices and threatened farm income. During the post-war years and
throughout the 1920s, farmers urgently needed management and marketing advice. Also,
in an increasingly urban nation--with its modern attractions of industrial opportunity,
electrical appliances, and manifold entertainments--they needed to find ways of
enhancing the quality of rural life.

Fortunately, Colorado had anticipated the need for research addressing these issues.
Since 1916 the Station had participated in state marketing studies and subsequently
established home economics (1917) and rural economics and sociology (1923) sections.
Home economics and social science research were significant because they reflected a
concern for problems beyond the traditional focus of improving agricultural productivity.

23



College Farm - 1920s

If production efficiencies led to surpluses that depressed prices and decreased the
number of farmers, what would become of those displaced individuals and of the rural
businesses, schools, and churches that served them? While by no means forsaking the

goal of productivity, the Station necessarily began to examine the impact and context of

agricultural output. Moreover, in adopting this approach, it anticipated a national

concern. In 1925 Congress passed the Purnell Act, encouraging Experiment Station

research related to agricultural economics, rural sociology, and home economics.

An important example of agricultural economics research in Colorado involved the
state's antiquated and inequitable tax system. Throughout the 1920s, farmers had been
plagued by both declining agricultural prices and rising taxes. Between 1925 and 1929,
the market price of wheat dropped from $1.41 to $.98 per bushel, while between 1913
and 1929 property taxes rose 221 percent. In 1925 real estate bore 63 percent of all
state taxes, and although farm property constituted 22 percent of Colorado's total wealth,
it paid 35 percent of the general property tax. Clearly, this inequity burdened
agriculturalists disproportionately. In response, the Experiment Station undertook a
series of tax studies to improve the existing system--controversial and time consuming
work that eventually contributed to significant reforms during the 1930s.

Home economics investigations also yielded important knowledge at this time. Inga M.
K. Allison, for example, pioneered research involving the impact of high altitude on
recipes developed at lower elevations. A makeshift apparatus--consisting of an air pump,
a bell jar resting atop an electric hot plate, and a manometer--enabled her to gauge the
cooking times of foods in water at various levels of atmospheric pressure, providing
useful knowledge about preparing such items as potatoes and eggs. More sophisticated
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equipment was required, however, to fathom the behavior of ingredients for baking
breads and cakes--ideally, a proper laboratory in which heat, temperature, and pressure
could all be systematically controlled. Unfortunately, no such facility was provided until
1927, so during the interim, Allison and her colleagues conducted experiments
characterized more by expediency than scientific precision. One aborted proposal
entailed touring Colorado in a car, with a portable stove in tow, and attempting test
bakings at various altitudes. Another idea, that did receive a trial, involved experiments
at the Shelter House on the Fall River Road approximately twelve miles northwest of
Estes Park. Here, at an elevation of 11,797 feet, Allison engaged in exploratory baking,
following recipes proven satisfactory for Fort Collins' altitude of 5,000 feet. The results
featured "popovers that would not pop" and "angel food cakes that clung soggily to the
bottoms of their pans."

The advent of the high altitude cooking
laboratory in 1927, however, radically
changed this situation. There, over the
years, scientists such as Allison, Mark A.
Barmore, and Elizabeth Dyar Gifford,
conducted high altitude cooking and baking
experiments that proved invaluable not only
for food preparation in the home, but for
commercial flour and cake mix
manufacturers as well.

Research involving home economics, rural
economics and sociology, represented new
departures for the Experiment Station,
particularly after World War I.
Concurrently, though, the Station's older
sections continued notable experimental
work. The horticultural section, for
example, played a major role in helping the
state's $4 million carnation industry. In
1930 the Colorado Carnation Growers
Association solicited Station assistance in combating a highly destructive root rot
organism, which in some greenhouses was devastating 25 percent of the crop. After a
thorough study, plant pathologist E. J. Starkey devised methods of sanitary control that
swiftly eradicated the problem. In fact, during 1931, Lee Holberg, a grower who had
applied these recommendations, won first prize at a national flower show for producing
the best carnations in the United States. Subsequent investigations yielded new varieties
of the flower, and marketing studies pioneered by W.O. Holley, contributed to modern
merchandising techniques.

Water resource management represented another established research area rendering
valuable results. For many years, the Station had engaged in cooperative work with the
Irrigation Investigations Office of the U.S. Department of Agriculture, which in 1912
authorized building a hydraulics laboratory on the Ft. Collins campus. The facility's
construction was largely overseen by Ralph Parshall, a 1904 alumnus of the College. At
this laboratory and another subsequently erected at nearby Bellvue, Colorado, Parshall

High-Altitude Laboratory - 1927
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Parshall Flume

developed a water flow measuring device, the Parshall Flume, which after its invention
about 1925, became a standard instrument for irrigation engineers throughout the world.
The water law doctrine of prior appropriation, which Colorado had done so much to
advance, depended on a means for measuring the amount of water to be diverted from
rivers and streams for irrigation purposes. The Parshall Flume brought an
unprecedented precision to this process, thereby providing a fairer distribution of water
to users than had ever been possible. Moreover, the flume was so basically simple in
design that its widespread utilization became readily feasible.

Parshall's achievements were not limited to this single invention. He also developed
devices for keeping irrigation canals free of sand, participated in some of the earliest
Colorado mountain snow surveys to forecast the availability of irrigation water, and
helped in planning the irrigation aspects of the monumental Colorado-Big Thompson
Project.

Experiment Station research addressed immediate needs by improving water resources
management or remedying carnation root rot, while pioneering experimental inquiry,
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such as work at the High Altitude Baking Laboratory. The revival of sub-stations,
located to accommodate the state's diverse geography, served both of these purposes.
Insufficient state funding had caused most sub-station operations to be phased out by the
turn of the century. However, field agents--men combining experimental and extension
duties--continued to carry on limited work at several locations. For example, based at
Rocky Ford Philo K. Blinn, using reduced facilities of the sub-station and supported
partially by Arkansas Valley farmers, engaged in highly productive research involving
cantaloupes and alfalfa.

Gradually, governmental
support for regional branches
was renewed. Dry land
research on the eastern plains
received a boost when in
1907 the U.S. Department of
Agriculture established a
field station at Akron to
develop scientific data for the
guidance of farmers.
Although the federal
government managed this
facility the Experiment
Station regularly participated Iin cooperative projects,
including one to test the amummuir..ndowar..
growth potential of various ,‘01 , 
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trees. In 1910 operations
were resumed at Cheyenne
Wells; and, eventually, 
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Director Gillette saw work
extended to new branches at
Fort Lewis, Austin, and
Avon. Since the time of their revitalization under Gillette, sub-stations and federal
regional research centers have played a key role in Experiment Station work. Advisory
committees, composed of local agriculturalists, make suggestions for investigations, and
demonstration days facilitate public understanding of this activity.

By the 1930s, awe!! defined foundation had been established by Colorado's Agricultural
Experiment Station. This, however, was the era of the Great Depression. The stock
market crash of 1929 and the ensuing collapse of the American economy affected
Colorado as it did the rest of the United States. Crop and livestock prices plummeted,
while drought and decades of careless tillage practices caused tremendous dust storms
that turned day into night, suffocated victims of respiratory illness, and blew away fertile
topsoil. The Dust Bowl and the agricultural crisis brought ruin to many eastern
Coloradans, forcing them off of their farms and ranches. Unfortunately, town dwellers
fared little better. Banks and businesses failed, including large enterprises, such as the
Denver and Rio Grande Railroad, which went into receivership.
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Onion Crop Demonstration - 1928
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Dust Bowl Conditions, Eastern Colorado - Early 1930s

The federal government responded to this crisis with a multitude of New Deal programs.
These included public works employment projects, incentives for reducing agricultural
output to boost prices, and resettlement of farmers and ranchers from depleted to more
productive lands. Decades of experience in dealing with urgent local problems enabled
the Agricultural Experiment Station to react appropriately. In describing his agency's
position, Director Gillette declared:

Because of the financial stress which the country is experiencing and
which must find its relief very largely in the improvement of conditions
on the farms of the country, there has been a special effort...to push
these investigations that promise to give the most immediate and
practical economic results, and also to publish information bulletins upon
subjects that are of immediate practical value to the farmers and
stockmen of the state.

Accordingly, the Station addressed such pressing matters as the aforementioned
antiquated state tax system, drought related water shortages, devastated rangelands, a
massive grasshopper infestation, and a serious outbreak of Peach Mosaic that threatened
orchards in and around Palisade, Colorado. Fortunately, the federal government
fathomed the enormity of these burdens and in 1935 enacted the Bankhead-Jones Act,
which distributed new money under a formula reflecting a state's relative percentage of
rural population and requiring recipients to contribute a matching amount; at the outset,
this law added approximately $25,000 in federal funding to Colorado Station work.

28



Feeder's Day

Despite these efforts, true improvement of economic conditions, particularly for farmers
and ranchers, did not occur until the outbreak of World War II, which ended
unemployment and created an enormous demand for food and fiber. During the 1940s,
agricultural production hit an all-time high, mainly because of improved mechanization.
Farmers thus prospered, but fewer of them were needed--a situation that accelerated
urban growth. The war years featured the establishment of numerous military and
defense related installations in Colorado, such as the Remington Arms Plant in Denver,
Rocky Mountain Arsenal, Camp Carson, and Lowry Air Field. As a result, the state's
population, during this period, increased by more than 200,000.

These circumstances compelled the Station to emphasize applied research. The ultimate
objectives involved increasing production and preserving food, and despite serious
personnel shortages caused by wartime service, excellent results were achieved.
Unlimited demand, attractive market prices, and patriotism all contributed to greater
output. In Colorado, during 1943-45, agricultural production far exceeded that of
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Wartime Projects in Progress at Station
Potatoes Tried for Livestock Feed

N PREPARATION for post-war surpluses, the Colorado Agricultural Ex-

periment Station has set up an experiment to test the value of potatoes

as feed for livestock. This agricultural experiment station has been sele,t-

ed as the key station in the United

Slates to gather information on this Grass Silages to Be Tested

subj,rt for the use of other experi- Three different kinds of grass silage
',lent stations. are now being prepared at the Exper-

iment Station and will be tested this

previous years, and the Station contributed
impressively to this success. Research efforts
were reflected in representative bulletins of
the time which included: "Wartime Food
Processing Aids," "Vegetable Storage Will
Help Win the War...," and "Soil Test and
Soil Fertility Discussed--'Salvage Manure' is
War-Vital Slogan Now."

VI

Trends set in motion by World War II continued after 1945. The state's economy
became increasingly diverse as numerous federal agencies and large corporations located
headquarters or branch offices in Colorado. Tourism also flourished in response to
improved mountain highways and a skiing boom. Mining remained a major source of
state income as did agriculture, but the number of farmers and ranchers diminished
markedly. Between 1940 and 1970, Coloradans directly involved in growing food and
fiber declined from nearly 23 percent to approximately 4 percent of the state's
population, which doubled during this period. Moreover, those who stayed on the land
generally survived by expanding operations to gain maximum advantage from federal
support programs and efficiencies related to lower unit costs.

Colorado Agricultural Experiment Station programs, during the post-war decades,
generally addressed these changes through research stressing more efficient production.
Projects involving increased mechanization, pesticide applications, fertilizers,
transmontane water diversions, improved livestock breeds and new crop varieties were
representative responses. Long-term theoretical research received increased emphasis
in agronomist David W. Robertson's internationally recognized achievements involving
barley and plant genetics. Branch stations also experienced revitalization, at this time,
with new lands and facilities being purchased, constructed, or leased at such diverse
locations as Fruita, Grand Junction, Center, and Springfield.

The latter development encouraged investigations responsive to the needs of specific
regions. Hail damage to crops, for instance, is an unchanging reality of high plains
agriculture. It concerned Ainsworth Blount, it concerned David W. Robertson, and it
concerns modern grain growers who must calculate hail insurance as an unavoidable
farming expense. Beginning in 1973, agronomist James S. Quick began research to
develop a new variety of hail-tolerant, hard red winter wheat. Observing that the long,
lax heads of a semi-dwarf plant withstand hail damage better than others, he
experimented with it and eventually produced a new variety. Appropriately named,
"Hail," this wheat is resistant to prevalent diseases, has acceptable milling and baking
qualities, and provides good yields under both dry-land and irrigation conditions. Quick's
highly successful work reflects the singular affinity that Station scientists possess in
confronting Colorado's distinctive environmental challenges.
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Fieldwork of David W. Robertson
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Agronomy Farm Farm East of Campus - 1950
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VII

During the 1880s, the ill-fated cigars research at the College simplistically addressed the
question, what will grow here? Ignorance of Colorado's environment and the relative
newness of agricultural science justified this approach. Related investigations concerning
soil fertility, irrigation, and insect and blight controls were similarly appropriate and
narrowly focused. Essentially, farmers and ranchers needed to know which crops or
livestock were best suited to the region and how these commodities might be produced
most efficiently. But improved productivity alone was no panacea, as the marketing
crises and rural community problems of the 1920s and 1930s later revealed. Increasingly,
research responsive to the entire natural and social context demanded attention.

For example, the unprecedented effectiveness and relatively low cost of pesticides, such
as DDT, led to their widespread use in Colorado's agricultural and forest lands after
World War II. In 1962, however, Rachel Carson's bestselling book, Silent Spring,
aroused public concern about the potential dangers of pesticides--in particular, toxicity
which threatened contamination of the entire food chain and intolerable costs to human
and animal health. Vastly increased governmental supervision of chemical pest-control
technologies ensued, along with numerous bureaucratic regulations.

Accordingly, in recent years the Station has broadened the focus of entomological and
crops research by means of an Integrated Pest Management Program (IPM), which
combines cost effective controls with environmental protection. Bringing together
various agencies and scientists from numerous disciplines, the IPM program uses
computer designed models to analyze diverse research, correlate results, and suggest
appropriately "integrated" solutions. The individual and collaborative efforts of
entomologists, soils specialists, plant pathologists, agricultural economists, climatologists,
wildlife experts, and other researchers permit systematic consideration of such issues and
truly comprehensive responses. Although not inexpensive, the resulting accuracy is
certainly cost effective since 15 percent of all food and fiber production costs is spent on
pest management each year.

Few fields of inquiry have elicited greater scientific attention in Colorado, with its
predominately semi-arid climate, than water resources management. Indeed one of the
Station's most significant research legacies involves work pioneered by Elwood Mead
and Louis G. Carpenter and carried forward by Ralph Parshall.

For many years it was assumed that augmenting irrigation through major reclamation
efforts, such as the Colorado-Big Thompson Project, constituted a positive step toward
"modifying the environment to suit the crop." But just as widespread applications of
DDT produced unforeseen consequences, so did increased irrigation. In western
Colorado's Grand Valley, for example, excessive application of water to the land caused
salt to be leached out of the underlying Mancos shale, contaminating root zone soil as
well as water eventually flowing back into the Colorado River.

One response was provided by agricultural engineers who redesigned irrigation ditches
to control water applications more precisely. Even more significant, however, has been
research involving "modification of the plant to suit the environment." Plant pathologist
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Murray W. Nabors has observed that
normal plant cells, when grown under
laboratory conditions in small flasks and
deliberately exposed to various stresses,
such as salty water, fail to grow. There
are, though, stress resistant mutant cells
that do survive. These mutants, for a
crop such as oats or rice, can be
isolated, regenerated into plants, and
then tested in greenhouses. Ultimately,
salt tolerant plants might be cultivated
on lands whose current salinity
precludes agricultural use, while waters
of now-dubious quality might suffice for
irrigation. Murray W. Nabors

Knowledge of this kind is essential
because in an increasingly crowded and interdependent world, the actions of individuals
are more than ever likely to affect natural surroundings and other people. In fact, these
connections have become so profuse that a new generation of science and technology has
often become essential to rescue us from an earlier one.

VIII

These pressures have seemed especially manifest in Colorado since the mid-1970s
because of acute fluctuations in the state's economy. An energy crisis precipitated by an
extreme rise in the international price for oil launched what appeared to be a new
mining boom. Energy companies located branch offices in Denver, coal mining
operations resumed in southeastern Colorado, and vast oil shale deposits in the
northwestern plateau region attracted a burst of speculative development. Farmers and
ranchers, however, suffered because of higher fuel and petroleum-based fertilizer costs.

Complex global economic influences adversely affected agriculturalists in other ways as
well. In the early 1970s, governmental policies in the United States and Europe
contributed to a decline in the dollar's value relative to other currencies. A cheaper
dollar encouraged purchases of American goods abroad and inspired agriculturalists to
expand output. Later in the decade, though, federal efforts to curb inflation abruptly
reversed the currency balance, leaving farmers and ranchers dangerously overextended.

Meanwhile, expansion was also promoted by a mid-1970s Club of Rome study, predicting
acute shortages of all raw materials by 1985, and a subsequent Carter Administration
report, projecting a 20-year pattern where the worldwide demand for food would outstrip
production and cause a twofold rise in prices. Encouraged by governmental incentives,
agriculturalists increased production only to experience disastrous consequences. Not
only did expansion coincide with suddenly unfavorable currency exchange rates, but the
official forecasts proved to be grossly miscalculated. Gradual improvements in
productivity--especially in India, China, and the rice-growing countries of Southeast Asia-
-signaled the beginnings of the long-awaited "green revolution" in third-world countries.
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American agriculturalists who had reacted to governmental encouragement by borrowing
to expand operations were unexpectedly faced with vast surpluses, a dearth of markets,
high interest debts, and a future marked by burgeoning competition--difficulties that bore
an ominous similarity to the hard times that followed World War I. Farm income in
Colorado dropped 48 percent between 1975 and 1978, and hundreds of farmers and
ranchers were forced to abandon the agrarian way of life. Representative of this distress
was the collapse of the sugar beet industry, long a major component of Colorado
agriculture. Antiquated factories, harmful corporate maneuverings, worldwide surpluses,
and cheap foreign imports combined to bring down the Great Western and the Holly
Sugar companies--with attendant hardship for a multitude of small growers.

IX

As it had during countless earlier times of difficulty, the Experiment Station responded,
but now with a greater sense of perspective. Commodity surpluses emanating from the
"green revolution" in developing nations were usually quantitative rather than qualitative.
For example, the export demand for Colorado wheat has remained high because of its
exceptional milling and baking characteristics. Station research has accordingly
emphasized ways of making this state's commodities superior.

Equally important are efforts to exploit new opportunities for agriculture. If, in the
foreseeable future, foreign competition seems likely to reduce the profitability of some
traditional commodities, might not American agriculturalists benefit by developing
specialized crops and technologies? This approach has received increasing emphasis in
various projects, including a pinto bean seed program in Mesa, Montrose, and Delta
counties. In 1982, with pinto beans selling at $14 per hundredweight, compared to $45
per hundredweight for the Olathe variety of seed, the Fruita Research Center, assisted
by the Extension Service, promoted a certified seed program among local bean growers.
This program featured a profitable shift in emphasis by cooperating farmers, and the
successful development of several new, high yielding, disease resistant seed varieties by
Station scientists.

Opportunistic specialization, however, has been complemented by the comprehensive
spectrum of recent Experiment Station research. To paraphrase avian scientist Jack
Avens, agricultural inquiry extends from "conception to consumption." The subject of
conception has perhaps been most spectacularly examined by George Seidel. Concerned
with improving the reproductive efficiency of animals, such as cattle, Seidel has
developed a procedure that, with thread-like blades, microsurgically splits a fertilized
embryo to produce genetically identical twins. The embryos can then be replaced in the
mother's womb or frozen for later thawing and implantation in either the natural mother
or a surrogate. In this way genetically desirable traits can be transmitted with
unprecedented efficiency. Seidel's cloning, embryo transfer, and freezing achievements
have brought him and Colorado State University's Animal Reproduction Laboratory
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international renown. In 1983, for
example, he earned the highly
prestigious Alexander Von
Humboldt Award for his
contributions to agricultural science.
The implications of this "spare
copies" research are manifold, and
Seidel continues to pursue it--
seeking ways to increase the speed
of surgery, improve the success rate
of animal transfers, and divide
embryos into triplets or quadruplets.

The value of producing genetically
desirable cattle is limited by their
marketability--a problem that has
periodically troubled Colorado
agriculture. Accordingly, the
Experiment Station supports
research to improve beef processing.
Recently, a project directed by
Glenn R. Schmidt has resulted in a
process that may revolutionize the meat industry by significantly augmenting the
marketability of carcass trimmings. Previously, restructured meat products were treated
with salts and phosphates in order to induce binding and avoid rancidity and
discoloration. These products, however, met with consumer resistance not only because

of undesirable additives, but
because they had to be
precooked or frozen before being
marketed. Schmidt's discovery,
which employs a nutritionally
superior algin/calcium gel
binder, permits the meat to be
presented in the raw, refrigerated
state preferred by consumers.
"There's no limit to the
diversity," observes Schmidt. It
can be molded into any desired
shape, frozen, and shipped to
retailers. Then, it can be
thawed, sold in a fresh form, and
even frozen again until used.
Moreover, it can be cooked in
any way that fresh meat is
cooked. This relatively
inexpensive and convenient
product holds significant
potential for use in both
restaurants and homes.

George Seidel

Glenn Schmidt Cr) and Graduate Assistant Stuart Ensor analyze
restructured beef
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Ultimately, the value of processing and breeding research is determined by consumption.
Unless beef is bought and eaten in sufficient volume to justify its production costs,
scientific augmentations of productivity are meaningless. In recent years beef
consumption has suffered from a growing public perception that a diet high in fats and
serum cholesterol may contribute to illnesses such as heart disease and cancer.
Moreover, to some extent this perception has been promoted by basic nutrition research
pioneered by Experiment Station scientists, such as Jacqueline Dupont and Melvin
Mathias. At first glance, this work may appear to hold negative implications for two of
the Station's most important constituencies, cattle growers and the beef processing
industry. But, historically, consumers, as well as producers, have commanded the
attention of researchers at Colorado State University--an emphasis evident, for example,
in Inga Allison's notable high altitude cooking studies. Moreover, this commitment to
scientific integrity may, in the long run, benefit the cattle and beef industries by
encouraging production of leaner grades of meat and by uncovering information about
beefs nutritional advantages that may result in increased consumer demand.

Fertility testing for IRM Cooperator
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The Agricultural Experiment Station's comprehensive perception of individual research,
of how one activity relates to another, is further reflected in increasing applications of
collating the results of specific scientific inquires and integrating their related possibilities
through computerized analysis. The Integrated Pest Management Program, for example,
has a counterpart for the cattle industry in the Integrated Reproductive Management
Program (IRM). The latter, which draws upon such disciplines as animal science,
management economics, veterinary medicine, range science, agronomy, and wildlife
management, reinforces the reality that, more than ever, sound beneficial research is
inseparable from the vitality of its individual parts.

X

During its first century of existence, the Agricultural Experiment Station has effectively
demonstrated its ability to respond to the changing needs of Colorado and the
surrounding world. Additionally, these responses have exhibited increasing
sophistication, both in addressing specific problems and in fathoming how one scientific
study often has implications for many others. Despite a diminishing number of farmers
and ranchers, agricultural productivity has continued to increase--an achievement of real
significance in a world economy where American manufactured goods, such as
automobiles and electronic appliances, have difficulty in competing with foreign imports
and where balance of payment deficits threaten national stability. In Colorado,
agriculture, with mining and manufacturing, ranks as one of the state's top three
industries. At present, the value of farm and ranch products totals $3.2 billion, while
related processing generates an additional $3.0 billion. Also notable is the Station's
close association with Colorado State University where many research projects provide
hands-on training and employment for graduate students, thereby ensuring that new
generations of agricultural scientists will be available to meet future problems.

Past research has made it possible for Colorado agriculturalists to know what will grow
here--perhaps not tobacco--but certainly wheat and alfalfa and sugar beets and melons
and a multitude of other crops. Past research has made possible a vigorous livestock
industry; it has helped to restore balance between human development and the natural
environment; it has addressed problems related to economic fluctuations and community
decline. And, above all, it has made possible an abundant, healthful, and inexpensive
food supply. As the economist-philosopher Kenneth Boulding observed, "It was not until
agriculture had improved so that man no longer had to devote all of his time to survival,
that organized knowledge was possible." This realization truly makes agriculture "the
essential investment" as the Colorado Agricultural Experiment Station enters its second
century.
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RESEARCH CENTERS

The system of research centers located strategically around the state is an integral part
of a diverse agricultural research program which is designed to meet the basic, applied
and developmental research needs of agriculture. Each producer, processor and
marketer of agricultural products and the agri-business sector which serves agriculture
relies on research conducted either at a national, regional, state or local level to meet
their needs. Research is conducted by both the public and private sector.

The role of the research centers as part of this research system is to ensure that newly
developed technologies are adapted to local conditions and/or to modify or develop new
technologies which are specific to the physical, biological and socio-economic conditions
of the area each of the centers represents. This is a very large responsibility in that this
is the point in the process where new research findings and technologies are transformed
into economic reality for the agricultural producer.

The role of the research centers is as or more critical today than ever before and this
importance is best described by Dr. Don Holt, Director of the Agricultural Experiment
Station at the University of Illinois in a recent article in "Science". The article had as
it's main focus the question of a competitive strategy for U.S. agriculture and had this
to say which concerns research centers:

There should be much stronger programs of site and situation specific
agricultural research, designed to yield information on which farmers can
plan, implement and manage profitable production and marketing systems
in each of the specific soil climatic, and socio-economic situations of the
nation's agricultural regions.

The above statement is based, in part, on the concept that site and situation specific
research benefits other nations very little. With this research, we can capture the
greatest competitive edge. To ensure this capacity is a major responsibility of the
Agricultural Experiment Station system.

Almost immediately after the passage of the Hatch Act in 1887, Colorado's Sixth
General Assembly authorized the establishment of experiment sub-stations in El Paso,
Bent and Delta Counties and the San Luis Valley. Although the Agricultural
Experiment Station's research centers can trace their history back to this legislation, only
the Arkansas Valley Research Center and the San Luis Valley Research Center can
show a direct lineage to the original sub-stations.

Arkansas Valley Research Center

The Arkansas Valley Research Center, established in 1888 at Rocky Ford, is the oldest
center. Melons were among the first crops tested at the center, but research on alfalfa,
onions, sugar beets, cereal and feed grains, and fruits and vegetables soon followed. Soil,
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water, insect, disease, crop development and cultural management associated with major
economic crops are major research thrusts at this station.

Also located at this center is the animal diagnostic laboratory to identify critical herd
health management problems in livestock.

Eastern Colorado Research Center

The Eastern Colorado Research Center was purchased in 1952. The center, located
midway between Akron and Sterling, consists of more than 3,700 acres of range and crop
land. The research program concentrates on beef and range management including
reproduction, nutrition, breeding and forage utilization.

Fruita Research Center

Agronomic research was started by the Agricultural Experiment Station in the Grand
Valley in 1953, but it was not until 1964 that the Fruita Research Center was established.
At that time, the Agricultural Experiment Station leased 40 acres of land near Fruita.
In 1976 the leased acreage plus another 40 acres was purchased.

Research at the Fruita center emphasizes production efficiency and quality improvement
of traditional crops; plant varietal development; identification and evaluation of new and
alternate crops; conservation tillage; and water and soil management.
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Field Day at Eastern Colorado Research Center

Field Day at Fruita Research Center
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Mountain Meadow Research Center

Mountain Meadow Research Center Field Day, 1987

The Mountain Meadow Research Center, one of the newest centers to be added to the
system, is located on the Western State College campus in Gunnison. This center is
different from the rest of the research facilities in the Agricultural Experiment Station's
research system. Colorado State neither owns or leases any land for research at this
center. All research is conducted on lands of cooperating producers.

Research at the Mountain Meadow Research Center focuses on domestic and native
grass variety selection, soil fertility, disease and insect control measures and improved
management practices. Livestock management, in particular with relation to "high
altitude disease" in cattle, has also been a part of the program at this center.

Rogers Mesa and Orchard Mesa Research Centers

Rogers Mesa Research Center is located 17 miles east of Delta near Hotchkiss. Orchard
Mesa Research Center is located seven miles east and south of Grand Junction. The
centers provide research and education services to fruit growers in Mesa, Delta and
Montrose counties as well as to smaller fruit districts throughout the state.
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Fruit Research Field Day

The fruit research program in Western Colorado goes back to 1922 when a 40 acre
facility was established in Austin. In 1961 legislative approval was given to the
Agricultural Experiment Station to purchase 80 acres of land on Rogers Mesa and an
80 acre fruit farm on Orchard Mesa.

During the last 25 years, researchers at the two centers have tested more than 400
varieties of apples, peaches, apricots, pears, nectarines, plums and sweet and sour
cherries for their adaptability to Colorado conditions. The fruit research centers also led
the way in Colorado in testing and recommending dwarfing and semi-dwarfing rootstocks.

Research center scientists have identified major economic pests and diseases that attack
fruit and developed effective control strategies. The fruit research centers have
contributed significantly to improved management practices that have helped producers
improve their net income.

San Juan Basin Research Center

The San Juan Basin Research Center is located four miles south of Hesperus on the
original site of Fort Lewis. In 1911, the federal government transferred the property to
Colorado for a school of agriculture, mechanics and household arts. The school, Fort
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Bull Sale at San Juan Basin Research Center at Hesperus

Lewis College, was relocated in 1956 to Durango. Since then the original site of Fort
Lewis has served as the San Juan Basin Research Center.

Beef cattle and range improvement are the primary focus of research at this center. The
main emphasis of the range science projects has been the evaluation of various methods
of oakbnish control. Research efforts also concentrate on the improvement of
beef-cattle performance. A 275-cow herd is used for this research. About one-third of
the herd is comprised of 11 inbred lines of Hereford cattle and two inbred lines of
Angus and Red Angus cattle.

This is the most highly inbred herd of beef cattle in the world. This herd has served
needs in breeding, nutrition, disease and management research.
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San Luis Valley Research Center

San Luis Valley Research Center Field Day

The San Luis Valley Research Center also traces its heritage to the 1888 legislation.
The first San Luis Valley Research Center was established on 200 acres of state land
seven miles east of Del Norte. Three years later it was moved to a location 4.5 miles
north of Monte Vista.

In 1896 federal funds were reduced, the station could not be funded, and the program
at the center was eliminated. It was not until 1940 that the San Luis Valley Potato
Improvement Association and the San Luis Valley Potato Board of Control rented the
present site of the research center located nine miles north of Monte Vista and started
activities as the San Luis Valley Demonstration Farm. The improvement association
purchased the farm in 1950 and turned it over to Colorado State University as a
permanent research center for the Valley.

Research at the San Luis Valley Research Center concentrates on potato production,
management practices and storage. However, research also is conducted on agronomic
crops, other vegetable crops and new alternative crops. Plant development, disease,
insect, water and soil management are major areas of research.

Southeastern Colorado Research Centers

Producers in the Southeastern corner of the state are served by the Southern Colorado
Research Center near Springfield. The center was established in 1954 on 3,800 acres
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Minimum Tillage Demonstration, Walsh

of land, a part of Comanche National Grassland, southwest of Springfield. In 1964,
agronomic research under pump irrigation was begun in the Walsh area. In 1976 the
agronomic research was moved to 40 acres near Walsh leased by the Plainsman
Agri-Search Foundation.

Research at the Southeastern Colorado Research Center is concentrated in two main
areas--agronomy and range management. Agronomy research includes studies to
determine the best adapted crops and varieties for Southeastern Colorado. Work in
range management includes a study of grazing value of native, seeded and "go-back"
range and reseeding of rangeland with Russian wild rye to determine which row width
is most satisfactory; alternative grazing systems; and the economics of rangeland
management.

Southwestern Research Center at Yellow Jacket

Crop research began in Southwestern Colorado at the San Juan Basin Research Center
near Hesperus in 1921. The major emphasis was to identify crops and varieties adapted
to the high altitudes of Southwestern Colorado. By the mid-1940s, the drylands of
Southwestern Colorado had developed into a major pinto bean producing area, and an
extensive edible-dry bean program was developed. San Juan Select was developed at
the center and released in 1946. This variety was grown almost exclusively in
Southwestern Colorado until 1986 when Cahon, another variety developed by the
Agricultural Experiment Station, took over first place.
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Field Plots at Southwestern Colorado Research Center, Yellow Jacket

In 1962 a unit of the San Juan Basin Research Center was opened to study management
of dryland soils and crops. The agronomy section of the San Juan Basin Research
Center separated from animal science in 1971 and leased a farm 10 miles northwest of
Cortez. The present 159 acre research center, located 15 miles north of Cortez at
Yellow Jacket, was purchased by Colorado State in 1981.

One of the primary purposes of the Southwestern Colorado Agricultural Research Center
is to collect data that will enhance the conversion of dryland farms to irrigated farms as
water is provided by the Dolores River and the Animas-LaPlata projects. Research has
concentrated on the selection of appropriate irrigation systems, irrigation water
application practices, development of fertilization standards, pollution control measures,
crop variety development and cultural practices.
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COLORADO AGRICULTURAL EXPERIMENT STATION
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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 Research Center, Rocky Ford
Frank C. Schweissing, Superintendent (Agronomy)

Eastern Colorado Research Center, Akron
David N. Schutz, Manager (Animal Sciences)

Fruita Research Center, Fruita
Harold M. Golus, Superintendent (Agronomy)

Mountain Meadow Research Center, Gunnison
Eugene G. Siemer, Superintendent (Agronomy)

Orchard Mesa Research Center, Grand Junction
A. Richard Renquist, Superintendent (Horticulture)

Rogers Mesa Research Center, Hotchkiss
Kenneth S. Yu, Superintendent (Horticulture)

San Juan Basin Research Center, Hesperus
Alfred H. Denham, Superintendent (Animal Sciences)

San Luis Valley Research Center, Center
David G. Holm, Superintendent (Horticulture)

Southeastern Colorado Research Center, Springfield
Blaine Horn, Superintendent (Range Science)

Southwestern Colorado Research Center, Yellow Jacket
Adrian G. Fisher, Superintendent (Agronomy)
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AGRICULTURAL EXPERIMENT STATION
Research Centers Advisory Committees

Arkansas Valley Research Center, Rocky Ford

Ed Blackburn
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Orchard Mesa Research Center, Grand Junction

Larry Fuller
Fritz Gobbo
Aaron Hall
Charles McKim

Rogers Mesa Research Center, Hotchkiss

Gary Broughton
Harold Broughton
Scott Ellis

San Juan Basin Research Center, Hesperus
Southwestern Research Center, Yellow Jacket
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Robert Bragg
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Lou Jarmon

San Luis Valley Research Center, Center
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Steven Myers

50

Dean Phillips
Richard Pobirk
Bruce Talbott
Rob VanDeusen

Dean Phillips
Bill Tembrock
Dan Williams

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

Jerry Smith
Robert E. Wright



Southeastern Colorado Research Centers, Springfield and Walsh

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

U.S. Central Great Plains (USDA), Akron

Ronald Boyd
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Ken Kuntz
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Jay Spiers
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Rick Zion

51



COLORADO AGRICULTURAL EXPERIMENT STATION
STATEMENT OF REVENUES AND EXPENDITURES

REVENUES:

State General Fund
Federal Appropriations

1986-87 1987-88
ACTUAL

$6,805,367
1,500,531

BUDGET
ESTIMATE

$6,494,319
1,500,843

Cash Sales 240.000 240.000

Total $8,545,898 $8,235,162

EXPENDITURES:

Administration - Director's Office $ 227,348 $ 215,346
Program 6,971,734 6,761,868
Utilities 414,855 381,988
Colorado State University
Plant and Administration 931.961 875.960

Total $8,545,898 8,235,162

Supplemental Request* 235.725

Total $8,470,887

*The Colorado General Assembly approved a supplemental request for 1987-88
with a recommendation for continuing funding for 1988-89 to address the state-
wide Russian Wheat Aphid infestation.
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ROF. A. E. BLOUNT, Agriculturist and

Plant Breeder of the Colorado Experi-

ment Station from 1879 to 1891,

obtained from E. C. Pringle, in 1879, a
small sample of Defiance wheat which Mr. Pringle
claimed to have originated. From this foundation
stock, Prof. Blount obtained a large number of
average heads, the largest of which were not quite
three inches in length, containing an average of
21 kernels each.

By following his rule, of "selecting the best to
cross on the best to get a better off-spring, Prof.
Blount, in 1885, had heads five to six inches long,
each containing an average of 43 kernels. From
94 grains in 1886 he produced 3.15 lbs. of superior
quality wheat from which foundation stock he in-
creased for distribution to the wheat districts of
Colorado, under the irrigation ditch.

bushels of good quality wheat for distribution
By use of a seed grader we separated out the best
quality, most desirable wheat kernels for seed
purposes and found we had 300 bushels of the
Regenerated Blount's Defiance wheat for distribu-
tion to Colorado farmers. We sent this wheat out
in small lots varying from 25 lbs. to 100 lbs. per
farmer in the spring of 1908.

This wheat has been approved by the Secretary
of the Colorado Grain and Seed Growers Associa-
tion and been given registration number as per
following letter:---

"thereby affirm that a sample of the Regener-
ated Blount's Defiance Wheat has been submitted
to my inspection, as prepared for distribution to
the wheat growers of Colorado. I am thoroughly
familiar with the careful manner in which this
grain has been developed and hereby assign this
grain No. 1 on the registration books of the Colo-
rado Association. All farmers receiving this wheat
and complying with the requirements of this Asso-
ciation can maintain registration of this Wheat No.
I, Blount's Regenerated Defiance, by each year
sending some of that year's harvest. Those pur-

This became the dominant spting wheat of
Colorado early in the '90's, millers finding flour
made from this wheat had a ready sale as superior
biscuit flour all through the south. By 1903,
through lack of seed selection, careless methods of
threshing, seeding and irrigating, as well as follow-
ing grain with grain, this Defiance wheat, in many
sections of the state, had become seriously mixed.

Mr. A. H. Danielson, assistant Agriculturalist
at Colorado Agricultural college, in 1903, found a
bottle of the foundation stock of Defiance left by
Prof. Blount, when he left the Colorado Station in
1891. This wheat was known to be at least 12
years old but was seeded hoping to obtain from
this seed, plants to renew and regenerate this
spring wheat which had given such excellent sat-
isfaction to MILLER, FARMER and BAKER.

Three plants grew, one sending up 14 spikes.
This superior plant was saved and the other two
destroyed. From this foundation plant of the 1903
harvest, the best quality heads and most desirable
kernels were saved and each year planted. By
1907 enough wheat was gathered to seed a scant
ten-acre field. This field yielded a harvest of 650

chasing this grain can have registered extension of
pedigree on approval of pound sample of the
wheat together with record of transfer from party
making last registration, on payment of fees."

Very truly yours,

F. KNORR,
Secy. Colo. Grain & Seed Growers' Assn.

PEDIGREE

Wheat No. I., Blount's Regenerated Defiance,
Developed by the Colorado Experiment Station,
1903-1907. from foundation seed stock of Defiance
Wheat developed by Prof. A. E. Blount from pure
Defiance obtained from the originator of the wheat
---Mr. E. C. Pringle in 1879.

1
Seed from E. C. Pringle, 1879
Prof. A. E. Blount, 1879-1891
Colo. Experiment Station, 1903-1907

1908

.444,•-•1

W. H. OLIN,
Agronomist,

Colorado Experiment Station.
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Colo. State Univ., Fort Collins. 102 p.
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1988 FIELD DAY SCHEDULE
AGRICULTURAL RESEARCH CENTERS

May 17 Eastern Colorado Research Center, Akron, 10:00 a.m. View cattle and
facilities; noon lunch and afternoon programs.

June 21 Central Great Plains USDA Field Station, Akron, 8:00 a.m. Agronomy
research programs.

June 21 San Juan Basin Research Center, Hesperus, 10:00 a.m. Review irrigated
pasture, brush control and cow-calf breeding projects.

June 23 Southeast Research Center, Springfield, 9:30 a.m. Review of center
research.

July 22 San Luis Valley research Center, Center, 8:30 a.m. Irrigated crops research.
July 28 Rogers Mesa Research Center, Hotchkiss, 10:00 a.m. Orchard management

and fruit research.
Aug 18 Southwest Research Center, Yellow Jacket, 4:00 p.m. Review of current

crops research.
Sept 8 Southeastern Colorado Research Center with Plainsman Agri-Search

Foundation, Walsh, 10:00 a.m. Open house and review of ongoing research.
Sept 17 Arkansas Valley Research Center, Rocky Ford, 3:00 p.m. Review current

field crop research. Center's 100th anniversary.
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