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Chapter IlI

The Role and Development of
Public Agricultural Research

For centuries, farmers have tried to find
ways of increasing production on their own
land—to make two blades of grass grow
where one grew before. But as long as land
was plentiful, output could be rather easily in-
creased just by enlarging the area grown. As
land became more scarce, however, there was
an increasing need to expand the productivi-
ty of existing land. This often was a more dif-

ficult process and required new techniques of
production beyond those which could be gen-
erated at the farm level.

The result was a gradual realization of the
need to find a way to expand the broad-scale
development of agricultural knowledge and
technology. This inevitably led to calls on the
government for assistance,

THE ROLE OF AGRICULTURAL RESEARCH

Agricultural research is the systematic
search for new ways of improving agricultur-
al production and marketing. In most cases,
production research is oriented to maintain-
ing or increasing the productivity of our
agricultural resources. Marketing research is
largely devoted to maintaining quantity and
quality of products as they move to and
through the market. The result of both types
of research is an expanded supply of agricul-
tural products at a lower cost per unit of
product than otherwise would have been the
case. This outcome usually benefits many
producers and all consumers of that product,
Some research is increasingly devoted to re-
lated questions concerning, for example,
environmental quality and human nutrition
where the measure may be somewhat dif-
ferent. But generally the final measure is a
more ample food supply at reasonable cost,
while maintaining a sustainable production
system and reducing the uncertainty of pro-
duction.

The United States is generally recognized
as having developed a productive and effi-
cient food system. Many factors contribute to
such a situation, but research is of vital and
central importance. Research relates to all
three major factors of production: land, labor,

and capital, Land became less abundant with
the closing of the frontier in 1890. On the
other hand, production inputs that could be
purchased with capital—particularly machin-
ery and chemicals—have grown in supply.

Viewing the development of productiv-
ity—measured by output per unit of inputs
—in American agriculture from 1775 to 1975,
one might separate the 200 years into four
periods. The first, from 1775 through the
Civil War, largely relied on hand power, sup-
plemented near the end of the period by
the introduction of labor-saving equipment.
From the Civil War to World War |, horse-
drawn equipment was increasingly substi-
tuted for human labor. From World War | to
World War IlI, mechanical power increasingly
substituted for animal power. The fourth
period, which started in the 1930’s and ex-
tends from World War Il to the present, might
be considered the era of “science power” (Lu
et al., pp. 8-10). *

Overall productivity changes were quite
modest through the mid-1930’s (fig. 3), Much

*It should be recognized that these are relative terms and
that there is considerable overlap between periods. Some
science was involved throughout, but its role grew materiality
over time.

29



30 .An Assessment of the U.S. Food and Agricultural Research System

Figure 3.-U.S. Agricultural Productivity Growth
During the Past 200 Years
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of the effect of new technology was to in-
crease labor productivity; considerably less
was accomplished in increasing land produc-
tivity. But starting in the late 1930’s there was
a sharp growth in the rate of productivity,
particularly in yields per unit of land (Coch-
rane, pp. 127-128, 202, 245). This was caused
by the introduction of science power, which
in turn was largely the result of research.

The research undergirding science power
was carried out in the private and public sec-
tors. Actually the private sector had long
taken the lead in developing new forms of
horse-drawn equipment and mechanical
power for agriculture; the public sector con-
tributed relatively little in this area. The pri-

vate sector also played an important role in
the development of chemical fertilizer, a vital
component of increases in agricultural pro-
ductivity. All of these products are proprie-
tary goods where the manufacturer can retain
at least some of the profit of innovation, in
part through patents.

The public sector-composed of U.S. De-
partment of Agriculture (USDA) research
agencies and State agricultural experiment
stations—arrived on the scene in a mean-
ingful way only in the late 1800’s and did not
become a significant source of new technol-
ogies until the early 1900’s. The public sector
devoted most of its resources to biologically
oriented research. This kind of research is
considerably less likely to produce a proprie-
tary or patentable product. The public sector
did not move far into the area handled by
private industry, but rather moved on from it.
Its work in breeding new higher yielding
varieties of crops, for instance, greatly en-
hanced the potential value of chemical fer-
tilizers. The result was a highly productive
symbiosis of public and private research and
development activities.

Research and its associated science power
have been the major factors in bringing about
the sharp increase in total agricultural pro-
ductivity. But recent dropoffs in the rate of
productivity growth have increased concern
about the condition and productivity of
agricultural research in the United States.

EARLY INSTITUTIONAL DEVELOPMENTS, 1862 TO 1887

The early agricultural societies stirred up
considerable interest in agricultural experi-
mentation in the first half of the 1800’s. Quite
independently, and nearer the middle of the
century, a number of American scientists
received graduate training in Europe and
brought back the idea of agricultural experi-
ment stations.’This concept was in turn fed

1Agricultural experiment  stations were established in
Europe at an earlier date than in the United States and had
considerable influence on American thinking. For details, see:

to the agricultural societies and other such
groups. But little resulted in formal terms ex-
cept for some institutionalization of fertilizer
analyses.

Two major steps toward the creation of
agricultural research systems were taken in
1862 with: 1) Presidential signature on a bill
on May 15 establishing USDA, and 2) the pas-

thater; Knoblauch, et al., pp.5-18; Rossiter, 1975; True and
g:ro_sby; Congressional Globe; and Agricultural Experiment
tations.
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sage of the Merrill Act on July 2, which pro-
vided the basis for the land-grant colleges of
agriculture. Neither bill said very much about
research, which was to be a source of some
difficulty, but they did create the basic in-
stitutions that could in turn foster research.

As Knoblauch, et al., stated: “Born in the
same year, the Federal Department of Agri-
culture and the land-grant colleges grew up
together. Confronted by a mutuality of prob-
lems, the colleges and the Department ma-
tured into a nationwide system of agricultural
research and education” (p. 111). The inter-
action of USDA and the colleges provides a
main theme in the subsequent development of
agricultural research in the United States.

The U.S. Department of Agriculture

Although the act that established USDA
said little about research, the House Commit-
tee on Agriculture clearly had research in
mind. In its report on the bill, the committee
noted the establishment of agricultural ex-
periment stations in England and France,
citing in particular the role of the French
Government in promoting agricultural sci-
ence. The committee stated that accurate
knowledge of the processes of nature “can be
obtained only by experiment, and by such
and so long continued experiments as to
place it beyond the power of individuals or
ordinary voluntary associations to make
them” (Congressional] Globe, p. 856).

In any case, USDA was hardly in a position
to do much research when it was established
in 1862. Such resources as it had initially
were inherited from the Patent Office: a few
employees, a few rooms in the basement of
the Patent Office, and a small 6-acre propa-
gating garden and house on the Mall in front
of what is now the site of the National Gallery
of Art.

In April 1863, USDA was given authority to
use roughly 40 acres of land at the west end of
the Mall (the square between 12th and 14th
Streets and Independence and Constitution
Avenues) for use as an experimental farm.
The site was then occupied as a holding yard

for livestock for the Union Army and did not
become available to USDA until the spring of
1865. During the next two seasons, a wide
variety of imported seeds and plants were
planted and evaluated; the results were re-
ported in considerable detail in the annual re-
ports of the Commissioner of Agriculture.
The limitations of the site, however, were be-
coming apparent. Also, space was needed for
a new USDA building.

In May 1868, the Commissioner of Agricul-
ture, Horace Capron, reported that he had
abolished the experimental farm and recom-
mended that ". . . not less than 200 acres of
land should be obtained in a conspicuous
locality, upon one of the great thoroughfares,
within easy access from the city; a portion to
be appropriated to the propagating garden,
and the remainder to constitute the farm
proper.” (Report, 1867, p. 19). The new ad-
ministration building, with some laboratory
space, was erected on the southern side of the
experimental farm site, and much of the re-
maining land was gradually converted into a
public arboretum. Still, some land remained
for outdoor plots, and a few greenhouses
were erected.

Despite Capron’s request for more land,
none was forthcoming through 1887 and, in
fact, not in any significant quantity until the
early 1900’s. In 1879, Commissioner Le Duc
cited as one of the USDA’s “immediate neces-
sities” the acquisition of an experimental
farm of 1,000 acres in the Washington area
(Wiser and Rasmussen, p. 288). In 1880, he
suggested making use of land that was part of
Arlington National Cemetery (Report, p. 18).
Nothing immediately came of either idea.
Some land, however, was rented for research
on animal diseases in 1883. The very limited
facilities on the Mall continued to be critical
restraints on any extensive experimentation.

Moreover, the early commissioners of agri-
culture were not particularly committed to
the experimental work. As Knoblauch, et al.,
stated, they were:

. unfamiliar with the intricacies of scien-
tific research. There was a tendency in those
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early years to become preoccupied with other
responsibilities outlined in the Act, Many
problems combined in delaying until the late
1880s crystallization of any clear departmen-
tal research policy based on "long continued
experiments” (p. 27).

Thus lack of direction by the commis-
sioners and a lack of facilities meant that for
its first 25 years USDA did relatively little in
agricultural research. Nor did it provide any
particular leadership to others except in rela-
tion to the Hatch Act.

The States?®

It has been suggested by Knoblauch, et al.,,
that the slow progress in developing the
USDA as a national agricultural experiment
station served “. . , as an incentive in the
States to go ahead with State stations” (p. 27).
This was not much of an incentive, however,
and early State progress was hardly striking.
Part of the problem was that Senator Merrill
“had not clearly indicated his ambitions con-
cerning the nature and extent of research ac-
tivity in the land grant colleges” (p. 32). The
bill itself made only two references to the re-
search function: it provided that: 1) up to 10
percent of the initial endowment could be
used to purchase lands for experimental
farms, and 2) that the annual report should
record any experiments made with their cost
and results.

As a consequence Knoblauch, et al., state
that:

Collegiate experimentation in agriculture
appeared very early in the agricultural col-
leges founded in the mid-19th century. The
first States to institute the new schools ex-
plicitly directed, either by charter provision
or by separate enactment, that the collegiate
governing bodies initiate and maintain a pro-
gram of experiments. These directives did
not authorize, however, or imply the estab-
lishment of experiment stations (p. 29), The
indistinct nature of the research authority
... prompted the first generation of college

2This section is based, except where otherwise noted, on
True, pp. 82-118,and True and Clark, pg. 29-34, 146-147,
163-164.0n California, also see Rosenberg, 1971, pp. 11-12,

administrators to doubt that the Act of 1862
required the colleges to experiment, except
as an aid in the instruction of students (p. 32).

The first significant State development oc-
curred in Connecticut as the result of work by
several members of the Sheffield Scientific
School at Yale University. During the
mid-1800’s, Sheffield (and its Analytical Lab-
oratory) was widely known for its teaching of
agricultural science. One staff member,
Samuel W. Johnson, had studied in Europe
where he had become acquainted with the
experiment-station concept. In 1863, Con-
necticut’s Merrill Act funds were given to
Sheffield, which in turn employed William H.
Brewer as professor of agriculture, Among
those studying under Johnson and Brewer
was W.O. Atwater, who also later studied in
Europe and became familiar with the agricul-
tural experiment station concept.

Johnson encouraged the formation of a
State Board of Agriculture in 1866 and se-
cured an appointment as its official chemist.
He, Brewer, and Atwater then pressed for the
idea of an agricultural experiment station. In
1875, some State and private funds were pro-
vided for a 2-year experiment-station pro-
gram at Wesleyan University; Atwater was
named director. The initial work, principally
fertilizer analysis, was considered promising,
and in January 1877, the State Board pro-
posed renewal of the station.

On March 21, 1877, the proposal establish-
ing the Connecticut State Agricultural Ex-
periment Station became law. A $5,000
appropriation was provided. The charter
severed organic connection with a university:
the Wesleyan operation was closed and the
station leased space at Sheffield. Johnson was
named director, while maintaining his posi-
tion at Yale. The station continued at Shef-
field until 1882, when the State legislature
provided funds to purchase the former Eli
Whitney estate in suburban New Haven. Al-
though the Connecticut station was thus the
first public station in the U.S. in a formal
sense, much of the early work related to fer-
tilizer analysis and “. . . Johnson found it
practically impossible to incorporate re-
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search into the station program before 1890”
(Rossiter, 1975, p. 170).

A quite different pattern was followed in
California. In early 1875, E. W. Hilgard joined
the College of Agriculture at the University of
California in Berkeley. The university regents
gave him a laboratory and $250 a year for 2
years for experimental work. In that year, he
began a field experiment on deep and shallow
plowing for wheat grown for hay; he soon
added an experiment on the fertilization of
wheat. In 1877, the first legislative appropria-
tion was made specifically for experiment sta-
tion work: $5,000 a year for 2 years. The
amount was raised to $10,000 a year in 1879.
Hilgard does not seem to have been tied down
with fertilizer analysis, as was the Connec-
ticut station, and hence was able to more fully
engage in the type of work now done by ex-
periment stations.

During the next decade, the Connecticut
and California models of organization were
followed, although slowly, in several other
States. Independent stations were established
in North Carolina [1877), New Jersey (1880),
New York (1880-81), Ohio and Massachusetts
(1882), and Louisiana (1884, 1886). In several
cases, however, the stations were located

near the land-grant college. Experiment sta-
tions connected with land-grant colleges were
established in New York (at Cornell, 1879-81),
Tennessee (1882), Alabama and Wisconsin
(1883), Kentucky and Maine (1885), and Ver-
mont (1886). Establishment of several of the
stations in the mid-1880’s was no doubt en-
couraged by ongoing congressional discus-
sions of predecessors of the Hatch Act of
1887. In addition, more or less systematic
agricultural work was being done at land-
grant colleges in 13 other States.

Thus the first 25 years after the passage of
the Merrill Act scarcely brought about a great
increase in experiment stations at colleges of
agriculture. There were about as many sta-
tions established independently of colleges as
were established in association with them.
Knoblauch, et al., note that the governing
boards of the land-grant colleges were hesi-
tant to organize experiment stations and that
“customarily until the mid-eighties they ac-
cepted as satisfactory the State legislative ac-
tions which founded and subsidized stations
operating independently of college control”
(p, 29), “Thus in the early eighties the outlook
for establishing permanent stations under
college direction appeared, if not bleak, dis-
tant and uncertain” (p. 38).

THE TURNING POINT: THE HATCH ACT OF 1887

The Hatch Act of 1887 was undoubtedly the
most important legislative step taken in the
development of agricultural research in the
United States. In one stroke it brought about
the establishment of the modern network of
State agricultural experiment stations, and it
bound the USDA and the States together in
the process.

The Hatch Act was not developed over-
night; it had a long and complex history. The
precursors might be said to go back to 1871,
when representatives from 12 land-grant col-
leges met to discuss how to accelerate agricul-
tural research, and to 1872, when Commis-
sioner of Agriculture Watts called a national

agricultural convention (involving colleges of
agriculture) at which a committee on experi-
ment stations was appointed. The campaign
for Federal support, however, did not pick up
much speed until the early 1880’s. In 1880, a
group of research-oriented professors from
Midwestern colleges met at the University of
Illinois and formed a group known as the
Teachers of Agriculture to promote college-
affiliated stations. They met again in 1881
and developed a more detailed proposal. It
called for State support—justified in part by
the fact that ". . . improved agricultural pro-
duction benefits the entire population, not
solely the producers on the farms” (Kno-
blauch, et al., p. 39). The role of experiment
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stations was also discussed at two meetings of
land-grant colleges called by Commissioner
Loring in Washington in January 1882.

The first proposal for Federal funding
seems to have been advanced in an article by
E. W. Hilgard of California in The Atlantic
Monthly in May 1882. He noted the meager
funds available at the State level and criti-
cized the commissioners of USDA for their
neglect of Federal research. He encouraged
the use of Federal funds in cooperation with
the land-grant colleges for the operation of a
station in each State.

A bill toward this end was introduced in
Congress in May 1882 by Representative Car-
penter of lowa. The bill was based on a pro-
posal by Seaman Knapp of lowa State. It
called for “national experiment stations” at
each college. Carpenter contended that the
American farmer, confronted with the need
for developing intensive cultivation, needed
as never before the aid of scientific research.
The bill called for an annual Federal alloca-
tion of $15,000 for each station. Management
of the station was basically to be under State
control. As finally reported out from the
House committee in July 1884, the bill was
somewhat different and became known as the
Cullen bill.

In July 1885, the new Commissioner of
Agriculture, Norman Colman, called a special
convention of college delegates in Washing-
ton. The experiment-station proposal was on
the agenda and was favored by Colman. It
was decided to push the proposal on the basis
of two points; the duty of the Federal Govern-
ment to aid agriculture, and the duty of the
land-grant colleges to aid the farmer. Having
subsidized the colleges for teaching students,
Congress should now subsidize the stations
for assisting farmers,

The report on the bill prepared by the
House Agriculture Committee (chaired by
Congressman Hatch), dated March 3, 1886,
contained the following statements:

The object should be to increase produc-
tion at a decreased cost and at the same time
to preserve the fertility of our soils (p. 2).

Combining as they do the precision of sci-
entific methods with an intelligent regard to
the requirements of practical operations, it is
not surprising that they (the experiment sta-
tions) have come to be looked upon, wherever
established, as the most important aids to
successful farming as well as the foremost
agency for the advancement of agricultural
science (p. 3).

The bill was the subject of a fiery debate in
the Senate in January 1887. There was wide-
spread sympathy for the new idea of Federal
subsidies for conducting research on State
stations. But there was also, even then, con-
cern that Federal dictation would automati-
cally follow the flow of Federal funds. Revi-
sions made on the floor allowed funds to go to
independent (noncollege) stations (a grand-
father clause) and removed all statements that
the Commissioner of Agriculture had powers
beyond aiding and assisting the stations. The
bill was passed by the Senate on January 22
(without a record vote) and by the House on
February 25 (152 to 12). It was signed into law
by President Cleveland on March 2, 1887. It
was reportedly the first direct cash grant-in-
aid to individual States (Rosenberg, 1964,

p. 3).

The Hatch Act provided, as did the previ-
ously proposed Carpenter bill, $15,000 for
agricultural experiment stations in each
State. The first appropriation for the stations
was provided in a special act of February 1,
1888. On July 18, the Hatch Act funds were
carried in the annual appropriation act for
USDA. The appropriation provided $10,000
for administration of the act; the Office of Ex-
periment Stations was established for this
purpose on October 1, 1888.

In commenting on the Hatch Act, True said
that it “established a new policy of relation-
ship between the Federal Government and
the States by granting money to the States for
agricultural experiment stations, which were
thus to be distinctly State institutions” (p.
130). As such, they were to focus on State and
local problems.
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GROWTH AND INTERACTION, 1888 TO 1953

The Hatch Act set the stage for the Federal-
State agricultural system as we know it today.
It led to the establishment of an experiment
station in each State and provided the basis
for continuing Federal support. The Hatch
Act, however, had a less immediate impact on
the role of research within USDA itself.

Federal Research

The course of Federal research changed
relatively little from 1887 through 1897.
Thereafter the situation changed sharply.

1888 to 1897

In February 1889, USDA was given Cabinet
status, but only modest increases were made
in Federal agricultural research under the
first two Secretaries of Agriculture (exclud-
ing N. J. Colman who served only 3 weeks).
Under Secretary J. M. Rusk (1889 to 1893),
“the aggregate funds used for experimental
work did not materially increase, ” though
“more scientific work was performed in a
few lines, especially vegetable pathology and
biology” (True, p. 178). Under Secretary J.S.
Morton (1893 to 1897), there was no increase
in overall appropriations for USDA, but the
proportion of funding for scientific work in-
creased somewhat.This was particularly
true with soils, grass and forage plants, and
forestry (True, p. 183).

USDA research facilities remained very
limited during this period. In 1887, then-
Commissioner N. J. Colman suggested the es-
tablishment of a central experiment station
(Report, p. 12). The following year, he elab-
orated on the concept which was:

To relieve the State stations of much costly
and laborious scientific work and enable
them to devote their energy the more com-

sAccording to one calculation, the foIIowin? proportions
were spent on “scientific work:” Fiscal Year 1892, 46.2 per-
cent; 1893, 45.6 percent; and 1894, 51.8 percent (Dabney, p.
66). The definition of scientific work may have been much
broader than the definition of research used in later years (see
Moore, p. 3).

pletely to the things that are of practical in-
terest to the farmer, and to enable the Depart-
ment to give the advice and assistance which
Congress calls for and the stations need . . .
This would in no way take the place or do the
work of the stations throughout the country
but would, on the other hand, be a most help-
ful, economical, and | am inclined to add,
essential part of the whole organization (Re-
port, 1888, pp. 12-13].

Not everyone felt this way. Edwin Willets,
the first Assistant Secretary of Agriculture
(and former president of Michigan Agricul-
tural College), who was placed in charge of
scientific work, said in an 1889 speech that
while the previous Commissioners of the De-
partment “without exception . . . wanted an
experiment farm” for their own research, he
hoped to “head off any such proposition. . . .“
Yet late in that same year Secretary Rusk for-
mally requested transfer of the Arlington land
to USDA [Wiser and Rasmussen, pp. 288,
289).

Meanwhile, the facilities on the Mall
proved increasingly inadequate. In 1894, Sec-
retary J. S. Morton commented that: “There is
hardly a university or agricultural college in
the United States which has not better con-
structed, better lighted, or better ventilated
laboratories than those used by the Depart-
ment of Agriculture” (Yearbook of Agricul-
ture, 1894, p. 64).

Thus, from 1888 through 1897 agricultural
research in USDA continued at a relatively
modest level and was severely handicapped
by limited facilities.

The Wilson Era, 1897 to 1913

The research situation, however, began to
change sharply with the arrival of James
Wilson as Secretary of Agriculture in March
1897. The following September, he took
charge of scientific and regulatory work
(previously under an Assistant Secretary). He
continued in this position for an unparalleled
term of 16 years.
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Wilson did not necessarily arrive with the
upgrading of Federal research prominently in
mind. He described his metamorphosis to the
State experiment station directors in these
words in November 1905:

when | came down here—with a good
deal of reluctance-to do something in the
Department of Agriculture, my prevailing
thought was that | would try to make that in-
stitution subservient to the stations of the
country, and to help build them up. | found
that it was necessary to first build the Depart-
ment up; that it was not as strong in educated
scientists as it should be . . . and so | was
compelled to turn my attention to that one
thing and push it in all possible directions, to
select strong men, and interview Congress
occasionally for increased appropriations.
We have been doing what we can (Wilson,
p. 15).

In congressional hearings earlier that year, he
acknowledged that his already-achieved goal
had been to build a corps of full-time special-
ists, “the greatest scientists in their respective
lines today that the world knows of” (Kno-
blauch, et al., p. 105).

During Wilson’s regime, seven new scien-
tific bureaus were established (only one, the
Bureau of Animal Industry, existed before his
arrival). Four were established in 1901 alone:
Plant Industry, Forestry (which became the
Forest Service in 1905), Soils, and Chemistry.
Three were established in subsequent years:
Statistics (1903), Entomology (1904), and Bio-
logical Survey (1905 ).” The bureaus were built
on previous organizations but represented an
elevation in status and eventually an enlarge-
ment in size. The latter point is illustrated in
data on the growth in number of employees
between 1897 and 1912:

‘Rosenberg notes that “though the stations had hoped that
‘Tama Jim’ Wilson, originally an experiment station man,
might be a bulwark of State interests in Washington, he had
been a disappointment” (Rosenberg, 1964, p. 5), Wilson had
also served previously for three terms in the House of Rep-
resentatives. )

*For further details on the bureaus, see: Baker, et al., pp.
4213(-)5263;9Dupree, pp. 158-169, 176-181; and Rossiter, 1979, pp.

Number of employees

Bureau 1897 1912
Animal Industry. . ........ 77 3,311
Plant Industry. ........... 127 2,128
Soils . . . .. e 33 159
Chemistry ,,,........ yee.. 29 546
Entomology ., .. .......... 27 339
Biological Survey. ......... 23 97

Total .......... v - -1,016 6,580

SOURC E: True, p190

Staff increased more than sixfold. Not all of
the work of the bureaus, however, was de-
voted to scientific work; regulatory work
played a large role in some cases.

The growth in research may also be re-
flected in other terms. It has been estimated
that expenditures on USDA research in-
creased from $800,000 in 1900 to $4 million in
1910 (Hayami and Ruttan, p. 144), Between
1887 and 1904, the Federal Government quad-
rupled the portion of the Department budget
(excluding the Hatch appropriation) spent for
research. The Bureau of Plant Industry (BPI),
for example, in 1904 reportedly operated on a
budget larger than the total Hatch appropria-
tion to all of the States. Similarly, the depart-
mental scientific staff had grown steadily un-
til in 1904 it substantially outnumbered the
nationwide total of station workers (Kno-
blauch, et al., p. 103).

In terms of management philosophy, the
emphasis:

... was on lines of work directed by promi-
nent individuals rather than on administra-
tive units. In general, subordinate units were
organized on an informal basis , , , Informal-
ity was fostered by Secretary Wilson, who
made a point of knowing who the scientists
were and what they were doing. He frequent-
ly visited the laboratories in the buildings
that were clustered in the vicinity of the main
building of the Department (Baker, et al.,
p. 42).

During Wilson’s early years, USDA had
been stuck with the same limited facilities in
Washington that had existed previously. But
in 1900, he was able to secure the use of 400
acres of the Arlington National Cemetery, al-
though it took about 3 years to get the site
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ready for use. In 1907, two laboratory build-
ings were completed on the Mall site (the cur-
rent east and west wings of the present ad-
ministration building). In 1910, a 475-acre
farm was purchased near Beltsville for work
in dairying and animal husbandry.

Expansion was not confined to the Wash-
ington area. After its establishment, a large
and increasing amount of the work of BPI
was conducted at USDA field stations. By
1913, BPI operated 18 field stations in 9
States, 8 in cooperation with State experi-
ment stations. In the same year, the Bureau of
Entomology had 35 field laboratories in dif-
ferent parts of the United States (True, pp.
197-198, 203),

The Office of Experiment Stations, estab-
lished to administer the Hatch funds, also be-
came involved in the conduct of research in
cooperation with State stations. Nutrition in-
vestigations began in 1894, irrigation in-
vestigations in 1898, and drainage investiga-
tions in 1902. In 1898, the Alaska Experiment
Station was put under this office; the Hawaii
and Puerto Rico stations were added in 1901
(True, p. 133).

USDA’s growth in research staff and geo-
graphic scope was not looked upon entirely
favorably by the States. Some of this was
probably jealousy, for the State stations were
not having an easy time with their own legis-
latures. Some was a result of dislike of certain
Bureau chiefs. And some was a result of con-
cern that USDA activity in the States might
lessen financial support for State agricultural
experiment stations.

W. H. Jordan, director of the New York
SAES at Geneva, expressed the concerns of
many of his State colleagues, when he stated
in January 1905:

As a natural and inevitable result the De-
partment with its overwhelming equipment
of men and means, is not now, as formerly,
confining its research work largely to that
which can be done in the laboratories at
Washington, but is, of very necessity, as a
means of securing opportunities, reaching
out into the several States and . , , is now tra-
versing, to a large extent, the field that had

been and still is also traversed by the experi-
ment stations (Knoblauch, et al., p. 103).

USDA administrators undoubtedly would
have put the matter differently.

The Adams Act of 1906 doubled Federal
funding to the States, which thus became less
vocal, although still irritated, on the matter of
Federal research. By any measures, however,
Wilson put USDA solidly on its feet in agri-
cultural research.

Early Coordinated Research Programs

Research conducted by USDA and the State
experiment stations before 1900 was largely
by individual investigators, with cooperation
based primarily on personal contacts. One of
the first efforts to conduct coordinated re-
search programs involving Federal and State
scientists and cooperating farmers was the
work on dryland agriculture in the Great
Plains area (Quisenberry, pp. 218-228; Mose-
man, et al.,, 1981).

When the Hatch Act was passed by Con-
gress in 1887, only a few States had agricul-
tural experiment stations and none were in
the Great Plains. However, systematic ex-
periments were in progress in Colorado, Kan-
sas, and Nebraska. Dryland research was
started by E. C. Chilcott at Brookings, S. Dak.,
in 1897. The need for such work was subse-
quently recognized by M. A. Carleton of
USDA. In 1905, Carleton hired Chilcott to
take charge of dryland research. In 1906, the
Office of Dry Land Agriculture (DLA) was es-
tablished with Chilcott in charge.

One of Chilcott’s first moves was to call a
meeting in Washington, D. C., to plan cooper-
ative research, with representatives from
various units of BPl and from the agricultural
experiment stations of North and South
Dakota, Kansas, Nebraska, and Oklahoma.
The stated purpose of the meeting was “to en-
courage and facilitate the coordination,
systemization, and unification of all the
cooperative experimental work to be engaged
in by BPI and the experiment stations and
sub-stations of the several states included in
whole or in part in the Great Plains area. ”
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Later it was agreed that Texas and Colorado
should be included in the cooperative pro-
gram,

The first meeting of the new Great Plains
Cooperative Association was held in Lincoln,
Nebr., in June 1906, and such meetings were
continued until World War 1. This was the
start of State-Federal cooperation in agricul-
tural research and set the pattern for similar
cooperation on other regional and national
problems confronting agriculture in later
years,

The association conducted research at the
stations then in existence and also established
new stations—by the States, the Federal Gov-
ernment, or cooperatively—with the experi-
mental work done jointly by the State and
Federal workers. Stations were established at
Hays, Kans., in 1901; Nephi, Utah, in 1903;
Amarillo, Tex., in 1904; and North Platte,
Nebr,, in 1906. By 1910, there were 20 sta-
tions in operation and by 1916 there were 29.
Eventually 30 stations were involved. The
Pendleton, Oreg., station was started in 1928
and was the only DLA station outside of the
Great Plains.

1913 to 1953

The patterns of operation established dur-
ing the Wilson period generally continued un-
til 1953. Although an increased amount of
research was done in the Washington, D. C.,
area, a substantial amount was carried out in
various field locations. A. C. True reports that
in the case of BPI from 1922 to 1925, "fully 60
percent of the research was carried on at field
stations, and much of it was done in coopera-
tion with the State experiment stations” (p.
255). By 1931, USDA reportedly maintained
51 field stations in 24 States (Waggoner, p.
242). The field operations in some cases con-
tinued to be a source of friction with State ex-
periment station officials.

Meanwhile, the Arlington farm was en-
larged slightly in 1915, and gradual but
substantial additions were made to the land
area at Beltsville. The Beltsville Research
Center was formally established in 1934. In
1940-41, the Arlington farm and the green-

houses on the Mall were closed down and ac-
tivities shifted to Beltsville.

Regional research activities were given a
substantial boost by two congressional acts
during the mid to late 1930’s. In 1935, the
Bankhead-Jones Act authorized the establish-
ment of laboratories in different regions of
the country to work on priority problems of
the region. Nine were established by 1939:
Plant, Soil, and Nutrition (Ithaca, N.Y.); Pas-
ture Research (State College, Pa.); Vegetable
Breeding (Charleston, S.C.); Poultry Research
(East Lansing, Mich.); Soybean Research (Ur-
bana, Ill.); Sheep Research (Boise, ldaho);
Salinity (Riverside, Calif.); Plant-Growth-
Regulating Substances, and Photo-Period and
Plant Development (Beltsville). These facil-
ities tended to be regarded as Federal field
laboratories (Moseman, et al., 1981; Purcell,
pp. 235-236).

The Agricultural Adjustment Act of 1938
authorized USDA to establish four regional
utilization-research laboratories that were to
concentrate on developing new uses and out-
lets for surplus commodities. The labora-
tories were located at Philadelphia, Pa.;
Peoria, Ill.; New Orleans, La,; and Albany,
Calif. The laboratories were constructed
around 1940 and cost $1 million each; the an-
nual budgets were approximately the same
(Moseman, et al., 1981; Purcell, pp. 238-239).

As with the field stations, these regional
laboratories were a source of concern to some
State agricultural experiment stations be-
cause they found it difficult to cooperate with
them. They were also considered interlopers
by some of the old-time USDA bureaus. Partly
to help correct these problems, an Agricul-
tural Research Administration was created in
the early 1940’s as an administrative layer be-
tween the bureaus and the Secretary (Irving,
et al., 1981; Purcell, pp. 237-240),

Of greater importance was the passage of
the Research and Marketing Act of 1946. It
was initially designed to increase marketing
research in USDA, but by the time it was
passed involved substantial sums for research
on utilization, quality improvement, and



Ch. ll—The Role and Development of Public Agricultural Research .39

other areas of agricultural research (Mose-
man, et al., 1981).

As a result of these changes, agricultural re-
search in USDA appears to have been in rela-
tively good condition in the early 1950’s.

State Research

The State agricultural experiment stations
(SAES) underwent a remarkable period of
growth following passage of the Hatch Act. ”
This growth was then stimulated in surges by
the passage of additional legislation, the first
of which was the Adams Act in 1906.

1888 to 1906°

Passage of the Hatch Act in 1887 provided a
great and immediate impetus to the establish-
ment of State agricultural experiment sta-
tions. As noted previously, an Office of Ex-
periment Stations was established in 1888,
with W. O. Atwater as its first director, to ad-
minister the Hatch funds.

Just before the passage of the act, there
were only 15 State stations, By the end of
1888, there were 46 such stations. The num-
ber grew to 55 in 1893, 56 in 1894, and 60 in
1906—quadrupling in number in less than 20
years.

Within the overall numbers, a few stations
continued to be wholly State-sponsored (two
by 1906), and three of the territorial stations
(Alaska, Hawaii, and Puerto Rico) were spon-
sored by USDA. Virtually all of the remaining
55 stations were tied to land-grant colleges.

All of this was accomplished with a rather
modest expenditure of Federal funds. The
total annual Hatch funding was: 1888 to 1893,
from $585,000 to $708,000; 1894 to 1906,
$720,000. There was no allowance for growth
or inflation. On the other hand, the $15,000
provided to each station was large compared
to funding available in Europe.

*The SAES as discussed in this section do not include the
1800 colleges of agriculture for which no Federal research
funds were regularly provided from 1888 to 1953. Details on
subsequent Federal support are provided on p. 46.

*The Statistics reported in this section were derived from
True, PP. 130-131, 138, 166, 212, 237-238, 274.

Yet modest as they were, the Federal funds
were of vital importance because of the lim-
ited or nonexistent State funding available.
True notes that in fiscal year 1902, of the 52
stations receiving Hatch funds, 27 (52 per-
cent) did not receive any State aid, while only
25 (48 percent) were also supported by State
funds. In the latter case, only eight States
equaled or exceeded the Hatch appropriation
($15,000); six did not exceed $1,000; and
several provided support only for substations
(for which Hatch funds could not be used).’

The role of Federal funds, while massive at
first, gradually declined as the Federal con-
tribution held steady and as State contribu-
tions gradually increased. In 1888, the Hatch
funds accounted for 82.4 percent of the funds
available to the State stations; by 1906, this
proportion had been reduced to 47.6 percent.

One of the problems in administering the
Hatch Act was to limit its use to scientific
research, particularly original research.
Then, as now, there were many competing
demands for overhead, applied research, and
extension. The result was a “snail’s pace
toward significant research” (Knoblauch, et
al.,, p. 87).

The question of applied v. original research
became a major topic at the annual meetings
of the American Association of Agricultural
Colleges and Experiment Stations around
1900.°Few States were inclined to make sub-
stantial grants for original research, and even
then they were commonly earmarked for spe-
cific topics.

Adams Act of 1906

The answer to these problems appeared to
be to obtain additional Federal funds. Cong.
H. C. Adams of Wisconsin was contacted in
late 1903, and he in turn requested A. C. True
of USDA to draw up a proposed bill. True’s

"At first, some Hatch funds were used for substations, and by
1894there were 40 such stations. However, in 1806the Office
of Experiment Stations ruled against their use forthis purpose,
and by 1897 their number was reduced to 11. ‘I'he use of State
funds raised their number to 16in 1899 and 28 in 1904 (True,
p. 131).

sThis matter is discussed in more general terms in Rosen-
berg, 1977, pp. 403-412.



40 .An Assessment of the U.S. Food and Agricultural Research System

proposal followed the Hatch Act in its fund-
ing level ($15,000 per year per State), but
limited expenditures solely to original re-
search.

In mobilizing support for the bill, much
comment was made about the sharp expan-
sion in Federal research and the comparative
poverty of the States. The State group sought
“some measure of equity in the appropria-
tions made for this purpose from the National
Treasury” (Knoblauch, et al., p. 100).

The bill was passed by the House and
Senate early in 1906 and was signed by Presi-
dent Roosevelt on March 16. According to
Knoblauch, et al., the act “firmly established
the principle in American governmental pol-
icy that Federal aid shall join with State aid
for the purpose of subsidizing scientific re-
search in the State stations” (p, 107). Rosen-
berg viewed the matter less grandly: “. , . as a
strategic victory for the stations in a continu-
ing conflict with the Department of Agricul-
ture” (1964, p. 5),

It is not commonly noted that the act states
that its funds are to be used for “. . . paying
the necessary expenses of conducting origi-
nal researches or experiments bearing direct-
ly on the agricultural industry of the United
States, having due regard to the varying con-
ditions and needs of the respective States or
Territories” (Knoblauch, et al., p. 221).

1907 to 1953°

The Adams Act doubled the Federal contri-
bution to each State—although the increased
funding was phased in over a 5-year period.
Thus the Federal contribution of $720,000 in
1906 was raised to $1,44 million by 1911. It re-
mained at that level through 1925,

During this period the level of non-Federal
funds available to the stations increased so
that the proportion of Federal funds provided
through USDA continued to decline—from
47.6 percent in 1906 to an all-time low of 14.9
percent in 1925. Still, a substantial number of

“The stat iStics reported i Nthis section were derived from
Agricultural Appropriationsfor1957. They may differ slightly
from those reported in app. B. The percentages are presented
in fig. 7 on p. 43.

stations received only limited State funds. In
fiscal year 1921, for example, 22 stations re-
ceived less than $50,000 of State funds, in-
cluding 6 which received none (True, p. 238).

Several other developments were also of
significance. The number of substations con-
tinued to grow, from about 70 in 1913-14 to
130 in 1920 (True, pp. 210,238). Passage of the
Smith-Lever Act in 1914 formalized and
funded the extension function, sharply reduc-
ing pressures on the experiment stations,

The Federal research funding provided
through USDA was subsequently raised with
the passage of the Purnell Act in 1925, which
also enlarged the scope of research at the sta-
tions by stressing studies of economic and
social problems of agriculture, including
marketing and prices. In addition to the
$30,000 of Hatch and Adams funds, the States
were to initially receive an additional $20,000
a year; the amount was to be ultimately in-
creased to an additional $60,000 a year by
fiscal year 1930. Thus total Federal funding
increased from $1,44 million in 1925 to
$4.335 million in 1930, a figure which then
held through 1935. The proportion of station
funds provided by the Federal Government
increased from 14.9 percent in 1925 to 32.5
percent in 1935 as State appropriations with-
ered during the depression (Porter, p. 99),

In 1935, the Bankhead-Jones Act provided
additional funds to the States and for regional
Federal research. Funds were allocated on a
formula basis rather than as an equal sum to
each State, as had previously been the case,
States were also required to match the Feder-
al funds dollar for dollar, Federal funds to the
States gradually increased through the end of
World War Il-from $5 million in 1936 to $7
million in 1946. The Federal portion of fund-
ing dropped gradually—from 33.9 percent in
1936 to 25.7 percent in 1946.

In 1946, substantial changes were intro-
duced by the Research and Marketing Act. It
increased Federal funds for the States on a
formula basis and made provision for support
of regional research by the State stations, Fed-
eral funds increased from $7.197 million in
1947 to $12.265 million in 1953; still, the Fed-
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eral proportion of station funding dropped
from 20.6 percent to 16.5 percent in the same
years.

Federal-State Financial Interaction

As a result of these congressional actions,
Federal and State Governments were unique-
ly bound together in the sponsorship of agri-
cultural research during the period of growth
and interaction from 1888 to 1953. This part-
nership extended from straight funding to
coordinated national and regional research
programs,

Policy Aspects

The Federal-State funding arrangement
that developed after 1888, while highly pro-
ductive, had the seeds of conflict built into it.
USDA not only sponsors its own research
program but also passes Federal funds on to
the States; this was bound to lead to some
contention about the relative proportion of
funds used for each purpose.

The countervailing forces and their atti-
tudes were summarized in an exchange be-
tween a congressman and Whitman Jordan,
representing the State stations, at a hearing
on the Adams bill in January 1905:

Congressman: Don’t you think a fair in-
ference from these figures is that we should
give you all the money we have got?

Jordan: No; you have a great big Depart-
ment in Washington that needs all the money
you can give it. But on reflection, | would say
that we will take all the money we can get,
and we can use it well. (Knoblauch, et al.,
p, 104)

Passage of the Adams Act was a major
boost for the States ". . . but it made long and
rigorous competition with the Department in-
editable. ” Other crises in the relationship
arose in 1930-32 and in 1953-58 (Knoblauch,
et al, p. 121).

In analyzing Federal/State relations since
the passage of the Hatch Act, Knoblauch, et
al.,, made the following observation in 1963:

A theme of continuity runs through 20th
century developments . . . . The thread is one
of undulating competition between the ex-
periment stations and Federal research ac-
tivities within the States. Which of the two
types of agencies should have priority?

(p. 120)

While the Federal/State relationship is com-
monly referred to as one of cooperation, in
reality it is the product of “collision and com-
promise . . . the never-ending search for ad-
justments between the stations and the De-
partment as to the division of responsibility
for research in the States” (Knoblauch, et al.,
p. 121).°

Funding Aspects

Shortly after the conclusion of Secretary
Wilson’s term in 1915, research made up
about 25 percent of the total USDA budget.
The research proportion then dropped sharp-
ly until 1920, when it accounted for only 6
percent (fig. 4). The proportion rose through

wThe job of the Office of Experiment Stations in such a situa-

tion must have been a most uncomfortable one at times. A. C.

True, one of the early and long-time directors of this office,

was, however, remarkably successful. Rosenberg attributes

this in part to “. . . his ability to assuage the suspicions of sta-

tion leaders and to convince them that his ultimate loyalties lay

not with the Department of Agriculture, but with the State sta-
tions” (Rosenberg, 1964, p. 4, fn. 3)

Figure 4.— Role of Research in USDA Budget
Allocations, 1915-55
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the mid-1920’s, and dropped through the
mid-1930’s. It remained at roughly the 2.5
percent level until the 1950’s, when it rose to
4 percent.

The declining relative importance of re-
search was a result more of an expansion in
the USDA budget for other activities than of
any particular drop in the research budget. In
fact, USDA'’s research budget rose through
1931, dropped during the depression of the
1930’s, rose through 1940, remained constant
through 1945, rose sharply through 1950, and
then leveled off through 1954 (fig. 5). Allow-

Figure 5.—Appropriations for Research in USDA
Budget, 1915-54 (in millions of dollars)
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SOURCE: App. B, table B-2 (cols. 1-3)

ance for inflation would have reduced the
rate of increase.

Within the USDA budget, the actual dollar
amount devoted to Federal research mirrored
the above trends, while the amount passed on
to the States was more stable—rising in re-
sponse to each of the special funding acts and
then leveling off (fig. 5).

Despite these variations, the actual propor-
tion of the USDA research budget going for
Federal research was remarkably steady over
the 56-year period (fig. 6). The same is true of
the State proportion. Over the period, an
average of 78.8 percent was devoted to Feder-
al research and 21.2 percent to State research.
The highest Federal proportion, 86.6 percent,
was reached in 1925; the lowest portion, 71.9
percent, in 1934. Over the 5-year period from
1950 to 1954, the Federal portion was down
slightly to 77.6 percent.

The proportion of the budgets of SAES
coming from USDA funds is summarized in
figure 7. Clearly, the USDA portion was very
high at first and dropped rather steadily
through 1925; and then, with the enactment
of the Purnell and other acts, rose to another
peak period in the late 1930’s and early
1940’s. It dropped again after 1944 to another
low point in 1954. Non-Federal funds were
largely composed of State appropriations, but

Figure 6.—Proportion of USDA Research Funds Used for Federal Research, 1915=73
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Figure 7.—USDA Funds as Proportion of
Expenditures by State Agricultural Experiment
Stations, 1889-1975
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Hearings, 1956, insert opposite p. 136; and Funds for Research at
State Agricultural Experiment Stations, USDA/CSRS, annual.

also included grants from foundations and in-
dustry, fees, sales, and miscellaneous.

On balance, it would appear that the
Federal/State partnership through the early
1950’s resulted in a remarkable degree of
stability in terms of the division of USDA
funds between Federal and State research.
One hesitates to think, however, of how much
tension and time were involved in reaching
this state of relative equilibrium.

REORGANIZATION AND DECENTRALIZATION,
1953 To THE! PRESENT

With the arrival of a new Secretary of Agri-
culture in 1953, the structure of research
organization and administration of funds for
State research underwent the first of a
number of reorganizations that continued on
through the late 1970’s. These reorganiza-
tions will be only briefly introduced here;
they will be discussed in greater detail in sub-
sequent chapters. (Further organizational de-
tails and comments may be found in Mose-
man, et al., 1981.)

Reorganization

The reorganization of 1953 abolished both
the long-standing scientific bureaus and the
Office of Experiment Stations. Administra-

tive authority for both functions was central-
ized with the Agricultural Research Service
(ARS), which might be considered an out-
growth of the Agricultural Research Admin-
istration.

Although the reorganization may have led
to some administrative improvements, it
evidently had a very destabilizing effect on
Federal research and cooperative programs.
On the Federal end, much of the financial and
decisionmaking authority was centralized
and moved up a level. The division of the Of-
fice of Experiment Stations into two units
and its placement under the control of the Ad-
ministration of ARS was not well received by
the States. (In 1962, a separate Cooperative
State Research Service was established.)
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Aside from the immediate problems it cre-
ated, the reorganization “had the effect of
subjecting the research structure of the
Department—which had substantial stability
and immunity from political interference for
40 years . . . —to a succession of pressures for
further drastic reorganizations with the
changes in political administration in future
years” (Moseman, et al., 1981).

In the early 1960’s the Life Sciences Panel
of the president’s Science Advisory Commit-
tee (PSAC) prepared a report entitled Science
and Agriculture, which focused primarily on
USDA. It included several recommendations
relating to research organization. A Commit-
tee on Agricultural Science was appointed by
Secretary Freeman in April 1962, and several
changes were made in research organization
in the first 6 months of 1963 (Moseman, et al.,
1981). In the process, some of the PSAC rec-
ommendations were implemented. These
were more in the nature of continuing adjust-
ments, rather than major disruptions or re-
organizations.

In late 1969, a National Academy of Sci-
ences Committee on Research Advisory to
USDA was established, later known as the
Pound Committee. It, too, presented a num-
ber of recommendations for improving
USDA'’s research program, many of which re-
flected the academic composition and thrust
of the committee, Some of the committee’s
comments were quite critical of USDA and
SAES, and these were given extensive cover-
age in the press, In the process, many of the
committee’s other comments, which would
have been quite useful, were overlooked
(Moseman, et al., 1981).

Shortly after the Pound report was issued,
but unrelated to it, USDA initiated the reorga-
nization of 1972. Developed by a small group
of administrators, its main thrust was admin-
istrative decentralization. Line operating
responsibility was delegated to four regions,
each under a regional deputy administrator.
Each of the regions was further subdivided
into a series of research area centers. The na-
tional program staff (NPS) was retained in

Washington, but otherwise all scientists and
facilities, including Beltsville, were placed
under regional administrators. The NPS, as
its name implies, had staff and not line
responsibility.

Finally, the Food and Agriculture Act of
1977 further defined the role of USDA, the
States, and other institutions in planning and
coordination agricultural research, exten-
sion, and teaching. It called for the establish-
ment of a Joint Council of Food and Agricul-
tural Sciences and a National Agricultural
Research and Extension Users Advisory
Board. The Science and Education Admin-
istration (SEA) was established in USDA with
authority over research, extension, and
teaching activities. While coordination of
these activities is desirable, there is some
guestion whether a new layer of management
was necessary, desirable, or productive, The
combination of the advisory groups and SEA
has required a great deal of staff time—much
of it contributed by the agencies involved. It
is uncertain whether the cause of research
has been materially advanced in the process.

Funding

Despite the many organizational changes
since 1953, research funding continued to fol-
low the same patterns that were established
near the end of the previous period. *

Role of Research in USDA Budget, 1963 to
1980.—During this period, research funds
continued to represent 3 to 4 percent of the
total USDA budget, The average was 3.55 per-
cent from 1963 to 1971, and 3.60 percent from
1972 to 1980 (Agriculture , . . Appropriations
for “1972, and Special Budget Tables, FY
1981),

Division of USDA Funds Between Federal
and State Use, 1955 to 1973 (fig. 6).—Over
the period from 1955 to 1973, an average of

* Unfortunately, it was not possible to compile statistics com-

Earable to previous data for the whole period since 1954. One
ey data series was discontinued in 1975; hence, only portions
of the period are covered. The data are also not fully compar-
able with those reported in ch. IV.
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77.4 percent of the USDA funds continued to
go to the Federal research program, and 22.6
percent to the States.” The Federal figure was
down slightly (from 78.8 percent) and the
State figure up slightly (from 21.2 percent)
compared to the previous 40-year period. The
Federal proportion dropped and the State
proportion increased somewhat in 1972 and
1973; data from other statistical series suggest
that this trend continued through 1981.*

Role of USDA Funds at the State Level,
1955 to 1975 (fig. 7).*—uSDA funds contin-
ued to represent over 20 percent of the ex-
penditures of the SAES. The average was 21
percent from 1955 to 1975, and rose to over
23 percent in the mid-1970’s.

Although most of the research conducted
by USDA is carried out under SEA, research
is also conducted by several other USDA
agencies, most notably the Forest Service (FS)
and what was the Economics, Statistics, and
Cooperatives Service (ESCS). Over the 1972
to 1980 period, 76.6 percent of the research
was carried out under SEA, 16.1 percent

11ot her data series produce somewhat d i flerent d i visions be-
tween Federal and State funds. One table provided by SEA for
the 1960-s1period [“Appropriations . . . “ SEA) indicates that
the Federal use portion of SEA research averaged 70.7 per-
cent, while the State portion was 29,4 Tpercent. (As noted later
in the text, the SEA totals accounted for about 76.6 percent of
total USDA expenditures for research from 1972 to 1980; in-
clusion of the other USDA research activities would have
raised the Federal portion and reduced the State rportion. 21

1The SEA dat cited above INdicate that the proportion of
SEA funds spent for Federal research declined from an aver-
age of 72.5 percent for 1970 and 1971 to 67 percent for 1980
and 1981 [* Fy:])propriate jons .. .,” SEA). And while there was an
increase in the proportion of funds going to the States, there
was also a change in the cpmﬁositiorj of funds, More specif-
ically, there was a decline in the relative role of Hatch funds
(from 27.7 percent of total SEA research funds in 1960 to 20
percent in 1981) and a relative increase in the non-Hatch por-
tion of the State funds (from 1.1 percent of total SEA research
funds in1960 to 11.8 percent in19s0). This trend is a matter of
greqt concern to the State directors and is a motivating force

ehind some recent legislative endeavors.

*The data cited in this section do not include Federal funds
from agencies other than USDA and hence understate both the
total Federal and other funds available to the stations.

under FS, 5.5 percent under ESCS, and 1.8
percent under other agencies (Special Budget
Tables, FY 1981, table 10).

Facilities

As of 1980, the Federal SEA research pro-
gram was quite decentralized, both in admin-
istration and deployment of facilities and
staff. Research was carried out at 148 loca-
tions, ranging from the massive 450-scientist
facility of the Beltsville Agricultural Research
Center down to one-scientist stations (Mis-
sion of SEA/AR, p. 12). A common arrange-
ment is to place scientists at State agricultural
stations. It is estimated that more than one-
third of the 2,700 SEA/AR scientists are
housed in such facilities (Ronningen, 1981).
About one-half of the USDA research facil-
ities were built through the initiatives of Con-
gress between 1958 and 1977 (Flatt, et al.,,
1980)."

The highly decentralized nature of the
USDA research system, a source of friction
through much of the 20th century, now seems
to be accepted and even favored by the States.
Some observers have suggested that this is a
case of divide and conquer: a highly dis-
persed program is easier for the States to in-
fluence and mold to their own purposes than
would be the case with a highly centralized
institution. This dispersion, in fact, has led to
criticism that many USDA employees essen-
tially function as State employees and that
this in turn has led to a loss of focus on na-
tional issues.

la Hadwiger, i,a forthcoming book, notes that 44 percent of
all USDA research facility construction between 1958 and
1977 was in States represented by members of the Subcommit-
teeON Agriculture of the Senate Appropriations Committee.
He states that this practice has forced “the federal Agricultural
Research Service to operate a ‘traveling circus, ' opening up
new locations in current Senate constituencies, while closing
some locations in States whose Senators are no longer mem-
bers of the subcommittee. ”
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THE 1890 LAND-GRANT COLLEGES

The role and development of agricultural
research at the 1890 land-grant colleges have
followed a somewhat different pattern than
was true of the 1862 institutions. In August
1890, Congress passed what has become
known as the Second Merrill Act. Basically, it
authorized the establishment of separate
land-grant colleges for Negroes. Seventeen
Southern and border States established such
colleges; 16 remain today, plus Tuskegee In-
stitute.

Like the original Merrill Act, the 1890 act
was vague about the role of research. And as
it turned out, by far the main emphasis of the
institutions established under it was on teach-
ing, particularly the training of teachers.
None of the Hatch Act or Adams Act re-
search funds made available to the States
were in turn directed to the 1890 schools. Nor
were State funds provided for research. Only
occasional funding was sometimes arranged
for special projects. Consequently, no signifi-
cant agricultural research programs were ini-
tially established at the 1890 schools.

The one exception to this pattern was
Tuskegee Institute, which was not technically
an 1890 institution, * The Alabama State Leg-
islature established the Tuskegee State Expe-
riment Station in 1897. It was headed by
George Washington Carver from its inception
until his death in 1943. Subsequently, the ex-
periment station activities were deempha-
sized.

Agricultural research remained in limbo at
the 1890 institutions until the mid-1960’s,
when the situation began to change sharply.

This sectionis based on information provided in May-
berg, Payne, and Schor, and by Mayes.

*However, a special act of Congress in February 1899 au-
thorized the Governor of Alabama to select 25,000 acres of
land from the public domain to endow Tuskegee Institute. Ala-
bama Agricultural and Mechanical University was designated
%s tkhe 1890 institution after a spirited competition with

uskegee.

Public Law 89-106, passed in 1965, made it
possible to provide Federal research funds to
the 1890 schools. The first appropriation for
this purpose was provided in fiscal year 1967,
when $283,000 was allocated for the 16 1890
schools (Tuskegee was at first excluded). This
modest level of funding was carried through
to 1971. In fiscal year 1972, however, a sharp
increase—to nearly $8.9 million—was pro-
vided, and provision was made for inclusion
of Tuskegee.

Under the Food and Agriculture Act of
1977, these institutions acquired a more com-
plete funding authority and responsibility
than they had previously (Public Law 95-113,
sec. 1445), The funding level was set at 15 per-
cent of the funding provided the SAES (Hatch
funds), Funding under this authority was first
provided in fiscal year 1979. The appropria-
tion in fiscal year 1981 was nearly $19.3 mil-
lion. In addition, a bill is before Congress that
would provide $50 million over a 5-year peri-
od for capital construction.

So far, essentially all (about 99 percent) of
the agricultural research funds for the 1890
schools are from Federal sources. State fund-
ing is limited to small amounts at a few in-
stitutions. Whether State funding will grow
significantly remains to be seen. The 1890
schools must join with the experiment sta-
tions in their State and submit joint-funding
requests to USDA, but thereafter, the Federal
funds are allocated directly to them. Funds
are administered by the Cooperative State
Research Service. They might be viewed as
additional funding for the States that receive
them,

Thus, after a long period of financial
neglect, it seems that agricultural research at
the predominantly black 1890 schools is be-
coming a significant factor in publicly sup-
ported agricultural research in the United
States.
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PRINCIPAL FINDINGS

. As population expands and quantity of
land decreases, there is a growing need to in-
crease agricultural yields per unit of land, Re-
search is a major source of yield-increasing
technology, Science has played a vital role in
increasing U.S. agricultural productivity. Re-
search is also needed to improve the market-
ing of this expanded production and to serve
other needs of society.

. Agricultural research is conducted by
public and private agencies in the United
States. Each tends to generate different types
of technologies: the public sector largely pro-
duces biological technology, and the private
sector largely produces mechanical and
chemical technology. The public sector pro-
duces public knowledge; the private sector
tends to use it to produce proprietary goods.
Yet, both are greatly needed, complement
each other, and overlap. The public is well
served by the combination.

. Since the turn of the century, both State
and Federal agencies have been active part-
ners and competitors in research. At first, the
State research programs were heavily de-
pendent on Federal funds, but this depend-
ence lessened through 1920 as State support
increased, Aside from the late 1930’s and ear-
ly 1940’s, USDA provided about 20 percent of
the funding of State stations through 1975.
These funds have in turn represented from 20
to 25 percent of the research funding received
by USDA.

. The substantial involvement of USDA in
research brought about by Secretary Wilson
early in the century has continued. Over time,
from 75 to 80 percent of the research funding
received by USDA has been used for its own
in-house research program.

. Decentralization of USDA research was
at first opposed by the State scientists. State
administrators now favor a decentralized pat-
tern, in part because they seem to have
adapted it to their needs. This in turn has
raised questions about whether the Federal
system has sufficient national focus.

. The two-valved nature of USDA research
funding—divided between State and Federal
research units—has long been a source of fric-
tion. State and Federal researchers each
would like a larger share of the pie. The ac-
tual division of USDA funds has been remark-
ably stable over time (though it may have
swung in favor of the States in recent years),
probably as a result of this dynamic tension.
But maintenance of the balance has un-
doubtedly consumed an enormous amount of
time and effort.

. While the State research structure has
been relatively stable, as was the USDA re-
search structure for many years, the USDA
research structure” has been the subject of a
number of reorganizations since 1953. A
common characteristic of each reorganiza-
tion is the continuous addition of administra-
tive layers and functions and a certain loss of
national focus,

CHAPTER Ml REFERENCES

Atwater, W. O., “Agricultural Experiment Sta-
tions in Europe, ” Reportof the Commissioner
of Agriculture for the Year 1875 (1876), pp.
517-524.

Baker, Gladys L., et al.,, Century of Service: The
First100 Years of the United States Department
of Agriculture, U.S. Department of Agriculture,
1963,

Cochrane, Willard W., The Development of Amer-
ican Agriculture; An Historical Analysis (Min-
neapolis, Minn.: University of Minnesota
Press, 1979).

Conover, Milton, The Office of Experiment Sta-
tions: Its History, Activities, and Organization,
(Baltimore: The Johns Hopkins Press, 1924) (In-
stitute for Government Research, Service



48 .An Assessment of the U.S. Food and Agricultural Research System

Monographs of the United States Government,
No. 12).

Dabney, Charles W., Jr., “The Scientific Work of
the Department of Agriculture, ” Proceedings of
the Eighth Annual Convention of the Associa-
tion of American Agricultural Colleges and Ex-
periment Stations, November 13-15, 1894, U.S.
Department of Agriculture, Office of Experi-
ment Stations, Bulletin No. 24, 1895, p. 66.

Dupree, A. Hunter, Science in the Federal Govern-
ment: A History of Policies and Activities to
1940 (Cambridge, Mass.: Belknap Press of Har-
vard University Press, 1957),

Flatt, W., H. Graumann, and A. Cooper, “Agricul-
tural Research Classification for Management
Purposes,” OTA background paper, 1980.

Hadwiger, Don, The Politics of Agricultural Re-
search, University of Nebraska Press, forth-
coming.

Hayami, Yujiro, and Vernon W. Ruttan, Agricul-
tural Development: An International Perspec-
tive (Baltimore: The Johns Hopkins Press,
1971), p. 144.

Irving, George, Frederic Senti, W. T. Penzer, and
Joseph Purcell, “Post-Harvest Technology Re-
search, ” OTA background paper, 1981.

Knoblauch, H. C,, et al., State Agricultural Experi-
ment Stations; A History of Research Policy and
Procedure, U.S. Department of Agriculture,
Miscellaneous Publication No. 94, May 1962.

Latimer, Robert George, “Some Economic As-
pects of Agricultural Research and Education
in the United States, ” Purdue University, De-
partment of Agricultural Economics, Ph.D. dis-
sertation, January 1964,

Lu, Yao-chi, Philip Cline, and Leroy Quance, Pros-
pects for Productivity Growth in U.S. Agricul-
ture, U.S. Department of Agriculture, Econom-
ics, Statistics, and Cooperatives Service, Agri-
cultural Economic Report No. 135, September
1979, pp. 8-10.

Mayberry, B. D. (cd.), Development of Research at
Historically Black Land-Grant Institutions, Bi-
centennial Committee of the Association of Re-
search Coordinators, Land-Grant 1890 Col-
leges and Universities, 1976, 123 pp.

Moore, Ernest G., The Agricultural Research Serv-
ice (New York: Frederick A. Praeger, 1967)
(Praeger Library of U.S. Government Depart-
ments and Agencies),

Moseman, A.H., ]. S, Robins, and Harold Wilcke,
“The Role of the Federal Government, State
Agricultural Experiment Stations, and the Pri-

vate Sector in Research, ” OTA background
paper, 1981.

Payne, William, “The Negro Land-Grant Col-
leges,” Civil Rights Digest, spring 1970, vol. 3,
pp. 12-17 (reprinted in Wayne D. Rasmussen
(cd.), Agriculture in the United States, A Docu-
mentary History (New York: Random House,
vol. 4, 1975), pp. 3287-3293).

Peterson, Willis L., and Joseph C. Fitzharris, “Or-
ganization and Productivity of the Federal-
State Research System in the United States, ”
Resource Allocation and Productivity in Na-
tional and International Agricultural Research,
T. M. Arndt, D. G. Dalrymple, and V. W. Rut-
tan (eds.) (Minneapolis, Minn.: University of
Minnesota Press, 1977), pp. 60-85.

Porter, Jane, “Experiment Stations in the South,
1877 -1940,” Agricultural History, vol. 53, No. 1,
January 1979, pp. 84-101.

Purcell, Carroll W., Jr, “The Administration of
Science in the Department of Agriculture,
1933 -1940,” Agricultural History, vol. 42, No, 3,
July 1968, pp. 231-240.

Quisenberry, Karl, “The Dry Land Stations: Their
Missions and Their Men,” Agricultural His-
tory, vol. 51, No. 1, January 1977, pp. 218-228.

Ronningen, Thomas, and Hugo Graumann, “In-
centives and Disincentives Important to Re-
search Management and Administration, ”
OTA background paper, 1981.

Rosenberg, Charles E, “The Adams Act: Politics
and the Cause of Scientific Research, ” Agricul-
tural History, vol. 38, No. 1, January 1964, pp.
3-12.

Rosenberg, Charles E., “Rationalization and
Reality in the Shaping of American Agricul-
tural Research, 1875 -1914,” Social Studies of
Science, vol. 7, No. 4, November 1977, pp.
401-422.

Rosenberg, Charles E., “Science, Technology, and
Economic Growth: The Case of the Agricul-
tural Experiment Station Scientist, 1875 -1914,”
Agricultural History, vol. 45, No. 1, January
1971, pp. 1-20,

Rossiter, Margaret W., The Emergence of Agricul-
tural Science; Justus Liebig and the Americans,
1840-1880 (New Haven, Corm,: Yale University
Press, 1975).

Rossiter, Margaret W., “The Organization of the
Agricultural Sciences,” The Organization of
Knowledge in Modern America, 1860-1920,
A. Oleson and J. Voss (eds.) (Baltimore: The



Ch. 1ll—The Role and Development of Public Agricultural Research .49

Johns Hopkins University Press, 1979), pp.
211-248,

Schor, Joel, “Agriculture in the Black Land-Grant
System to 1930,” USDA, Economic Research
Service, Agricultural History Branch, unpub-
lished manuscript, 1981.

True, Alfred Charles, A History of Agricultural Ex-
perimentation and Research in the United
States, 1607-1925, U.S. Department of Agricul-
ture, Miscellaneous Publication No. 251, June
1937.

True, A. C., and V. A. Clark, The Agricultural Ex-
periment Stations in the United States, U.S. De-
partment of Agriculture, Office of Experiment
Stations, Bulletin No. 80, 1900 (prepared to ac-
company the Experiment Station Exhibit at the
Paris Exposition).

True, A. C. and D. J. Crosby, Agricultural Experi-
ment Stations in Foreign Countries, U.S. De-
partment of Agriculture, Office of Experiment
Stations Bulletin 112, 1902, 230 pp.

Waggoner, Paul E., “Research and Education in
American Agriculture, ” Agricultural History,
vol. 50, No. 1, January 1976, pp. 230-247.

Wilson, James, “Address,” Proceedings of the As-
sociation of American Agricultural Colleges and
Experiment Stations, November 14-16, 1905,
U.S. Department of Agriculture, Office of Ex-
periment Stations, Bulletin No. 164, 1906, p.
15.

Wiser, Vivian, and Wayne D. Rasmussen, “Back-
ground for Plenty: A National Center for Agri-
cultural Research, ” Marvland Historical
Magazine, vol. 61, No. 4, December 1966, pp.
283-304.

Anonymous/Official
(in chronological order)

“U.S. Department of Agriculture, ” The Congres-
sional Globe, vol. 33, Feb. 17, 1862, pp. 855-856.

Agricultural Experiment Stations, U.S. House of
Representatives, Committee on Agriculture,
49th Cong., 1st sess., report No. 848, to accom-
pany H.R. 2933, Mar, 3, 1886.

Report of the Commissioner of Agriculture: 1867
(1868); 1880 (1881); 1887 (1888); 1888 (1889).

Yearbook of Agriculture, USDA, 1894, p. 64.

Agricultural Appropriations for1957, hearings
before the Subcommittee of the Committee on
Appropriations, U.S. Senate, 84th Cong., 2nd
sess.,on H.R.11177, chart and table opposite
p. 138,

Agriculture-En vironmental and Consumer Protec-
tion Appropriations for 1972, hearings, U.S.
House of Representatives, Committee on Ap-
propriations, pp. 257-258.



