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so that they are trouble-free, but easy
to repair if necessary. We have also
learned lessons from Skylab about
man’s ability to react quickly and ef-
fectively to rapidly changing phenom-
ena, to recognize and explore the un-
expected, and to improve upon operat-
ing procedures with the accumulation
of experience. The presence of scientists
in space will prove valuable in reducing
the complexity and cost, while increas-
ing the reliability, of sophisticated ex-
periments.

We hope that human achievement
and social progress are “near and dear
to the American people.” In the past,
they have generally been linked with
pioneering exploration of new frontiers
and with the accepting of challenges
that go beyond the struggle for material
comfort and luxury. History now brings
us face to face with the next great
frontier. Can we turn our backs on it
and still preserve our humanity? In the
words of Arthur C. Clarke, “The chal-
lenge of the great spaces between the
worlds is a stupendous one; but, if we
fail to meet it, the story of our race
will be drawing to a close. Humanity
will have turned its back upon the still
untrodden heights and will be descend-
ing the long slope that stretches, across
a thousand million years of time, down
to the shores of the primeval sea” (3).

JosepH P. ALLEN
KarRL G. HENIZE
Astronaut Office,
Lyndon B. Johnson Space Center,
Houston, Texas 77058
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A Reasonable Deduction

Based on my measurements of the
cover photograph of the bee sting (20
July) T have concluded that it cannot
be properly termed a microphotograph,
as described. The dimensions were 22.9
X 19.2 centimeters. In terms of human
dimensional perspective, I would sug-
gest that it be most properly classified
as a macrophotograph.

However, having a relative concept
of the actual size of the bee sting, and
the procedures and steps required to
produce the enlarged image for the
cover, it would logically follow that the

photograph should be classified as a
photomicrograph. Continuing further
on a logical course, and through rea-
sonable deductions from the above in-
formation, the cover photograph would
most correctly be characterized as a
macrophotograph of a photomicrograph.
RicHARD H. MORRISON
Research Services Department,
Northrup, King & Company,
Minneapolis, Minnesota 55413

Agricultural Research Policies

While I share the concern expressed
by Nicholas Wade (News and Com-
ment, 18 May, p. 719) at the meager
support given social science by the U.S.
Department of Agriculture, I doubt
whether any conceivable research in
that field could have softened the dis-
astrous impact on both rural and urban
life of official policies. To accomplish
this would have required an effective
scrutiny of our entire system of values.
On the whole, policy tends to influence
research rather than vice versa.

I can testify that official policy has
been involved. In 1945 the respected
chief of agricultural extension in a
southern state told me of his distress.
“Until recently,” he reported, “our in-
structions have been to do all in our
power to aid the family farm. Now
we are ordered to encourage the large,
heavily financed and mechanized opera-
tion.”

Yet at that time the family farm of
moderate acreage was not beyond re-
demption. One of the Memphis news-
papers had under way a campaign to
encourage the small farmer by various
means, including awards at an annual
dinner. At the second of these dinners,
the publisher chided his aides, saying
that the well-dressed, prosperous guests
were not the ones he wished to help.
To his astonishment he learned that
they were the same families that had
been present the previous year.

Another experience in 1945 was in-
structive. This took place in a rich,
cotton-growing area. Field workers
lived in cabins without gardens, poultry,
or other means of subsistence beyond
wages. Land was plowed and planted
up to the edges of the cabins. A friend-
ly planter told me he was experimenting
with cotton-picking machinery, remark-
ing that, while cotton was selling for
around 30 cents a pound, he intended
to make money if it went down to 12
cents.

When T asked him what would hap-
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pen to his workers, he replied cheer-
fully, “We'll let you worry about them
in Cleveland and Detroit.” Subsequent
events have more than justified this
prophetic remark. Farms have doubled
in size and decreased proportionally in
number; rural population has dwindled
even more severely, while cities have
been swamped with refugees faster than
they can be assimilated into a sustain-
ing urban life.

Despite the hard work and other
handicaps of the small farm, it was a
sound ecosystem, involving plants, ani-
mals, and human beings. Organic nu-
trients were recycled in place. Today
plant and animal industries are largely
separated in space. Animal wastes from
huge feed lots have become a nuisance
instead of a benefit. Even the humifica-
tion of corn stubble by sprayed nitro-
gen fails to maintain a sufficient level
of organic colloids in the soil to pre-
vent the leaching of costly fertilizers,
with its attendant damage to inland
waters.

I have first-hand knowledge of the
effort required in moderate-scale farm-
ing. Yet I submit that work is better
than extensive unemployment. The bur-
den of labor can be eased by various
means. A farmer who understands the
scientific basis of his craft certainly
finds it more satisfying than one who
goes by rule of thumb. Credit, fiscal
policy, procurement and market facili-
ties, and machine design can be tailored
to redress the unbalance that now fa-
vors large operations.

Finally, as a teacher for many years,
I have found that students from a
farm background have a better-than-
average capacity for sustained effort.
Without exception, the colleagues
whom I have interviewed agree with
this judgment.

PAuL B. SEARs
Las Milpas, Taos, New Mexico 87571

Two reports by Nicholas Wade
(News and Comment, 18 May, p. 719;
1 June, p. 932) critical of the U.S.
Department of Agriculture (USDA)
require some clarification. My com-
ments are based upon 49 years of ex-
perience as a research scientist in the
Agricultural Research Service (ARS),
followed by 10 years as a collaborator.

Agricultural research has provided
reserve foods for countries facing fam-
ine. It has eliminated much of the
peasant-type farming and sharecrop-
ping in the United States. Farm mecha-
nization and the breeding of crops
suitable for mechanical harvesting have
nearly abolished stoop labor on the
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farm. New pesticides keep worms out
of apples and sweet corn and suppress
most of the flies and bedbugs that
formerly made life miserable. The de-
velopment of tastier fruits and vege-
tables, and more attractive ornamental
plants, surely contributes to social bet-
terment. The breeding of crop varieties
that are free from barbs or spines has
eliminated painful experiences of farm
workers (/). The control of pests and
diseases has limited crop failures and
resultant poverty. The control of cereal
smuts in grain crops has stopped the
blackened faces, smut spore inhalation,
and explosions of threshers and com-
bine harvesters that occurred in former
years. Sociologists thus do not have a
monopoly on social betterment. Exten-
sion agriculturists and home economists
maintain close contact with rural resi-
dents and help solve many of their
problems.

The enlargement of farms by the
more able operators has been in vogue
since the 19th century, particularly in
marginal areas. This continued while
many orators, journalists, and econo-
mists of the early 1900’s were advocat-
ing smaller farms with more intensive
culture and diversification. Meanwhile,
economic surveys confirmed the opinion
of farmers that larger land units were
more efficient and provided a more
adequate family income. Later, federal
and state attempts to establish coopera-
tive, small-farm colonies were a dismal
failure. In the drier areas, even the
640-acre grazing homesteads could not
provide a living income for a ranch
family. Farmers also led the shift to
mechanization, despite doubts by some
agricultural experts. Mechanization of-
ten was quickly adopted by farmers
who had been harassed by labor agita-
tors.

Many state and federal agricultural
branch stations and laboratories were
established through pork-barrel politics,
but Congress and state legislatures are
not controlled by administrators or by
scientists. Four regional utilization lab-
oratories were established by Congress
in 1938 after heavy pressure from
chemurgists. This forced the abandon-
ment of elaborate new laboratories of
the Bureau of Chemistry in the USDA
building in Washington, D.C.

An appreciable number of federal
agricultural field stations and labora-
tories were established in states in
which officials of the state experimental
stations were reluctant to cooperate on
the project. Legislators are constantly
advocating a reduction in the number
of state or federal field stations and
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laboratories, but they insist upon re-
taining those in their own election
districts. Their alternative then is to
reduce appropriations at the existing
locations. Administrators and legislators
are obligated to accept or reject re-
search projects that are supported by
public funds. But often the active re-
search scientist is better qualified to
evaluate his project than are a host
of administrators, legislators, or ad-
visory panels.

Centralized control of all state and
federally financed agricultural research
would be a calamity. It would add addi-
tional administrative levels, which delay
decisions. A single federal or state
administrator or a legislative committee
member might block an essential proj-
ect that he regarded as unimportant.
In 1942, a small national project for
investigating air pollution was canceled
by the ARS administrator. Frustrated
scientists frequently are obliged to seek
support from other federal or state
agencies or from industrial firms who
can conduct research that has been
rejected by legislators or the scientist’s
superiors.

Federal agricultural administrators
below the political appointment level
have been experienced scientists. There
is little evidence of a caste system.
Nearly all scientists at two-man field
stations receive ample literature and
advice and have frequent contacts with
scientists at other locations, which
keeps them well informed. Many out-
standing contributions have originated
at such locations, for example, the de-
velopment of hybrid sorghum, dwarf
and erect sorghum, soil moisture con-
servation, and new disease-resistant
varieties of crops. Nearly all of the
federal agricultural scientists stationed
at land-grant universities have dual ap-
pointments as faculty members, often
as full professors. There is little evi-
dence of their isolation from academic
activities. At the 1973 commencement
at Oregon State University, special dis-
tinguished honors were awarded to only
four individuals. Two of them were
federal agricultural scientists.

JoHN H. MARTIN
Department of Agronomic Crop
Science, Oregon State University,
Corvallis 97331
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The negative response of the Pound
committee on agricultural research (1)
(News and Comment, 5 Jan., p. 45)

to the question: “Does the research by
agricultural scientists reflect the highest
standards of the scientific community?”
indicates a disregard on the part of
basic research scientists for mission-
oriented research. The committee
should take note of the recent study
Interactions of Science and Technology
in the Innovative Process: Some Case
Studies (2) by the National Science
Foundation, which reports that 84 per-
cent of the decisive events in the history
of ten major innovations arose from
mission-oriented research or develop-
mental activities. In the development
of hybrid corn, hybrid grains, and
Green Revolution wheat, the compara-
ble figure was 87.5 percent.

Agricultural research receives its sup-
port primarily on the basis of its ability
to solve problems and meet needs of
people. Many of the problems are
unique to a given region, state, or local
area. They must be solved today, not
10 years from now.

The Pound committee offers scant
evidence to support its contention that
there is inadequate interaction between
agricultural scientists and those in the
basic disciplines. If there is a problem,
at least part of it stems from the tra-
ditional reluctance of many “basic”
scientists to become involved in re-
search that has strong overtones of
practical significance. The low status
assigned in some circles to mission-
oriented research can lead to statements
such as this one from the Pound com-
mittee report: ‘“‘Agricultural research
is suffering . . . from a paucity of out-
standing scientists.”

A positive approach toward agricul-
tural and mission-oriented research by
groups such as the Pound committee
would likely prove much more helpful
than will their negative approach in
attracting additional topflight young
people and additional financial support
for both basic and mission-oriented
research. In short, the Pound commit-
tee nas attempted to apply administra-
tive solutions to what its members view
as an image problem.

Roy M. KoTTMAN
College of Agriculture and Home
Economics, Ohio State University,
Columbus 43210
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