American Assoclation for the Advancement of Science
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
fiicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, all ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: William D. Carey
Editor: Daniel E. Koshland, Jr.

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences), Gardner
Lindzey (Social Sciences)

EDITORIAL STAFF

Managing Editor: Patricia A. Morgan

Assistant Managing Editors: Nancy J. Hartnagel, John E.
Ringle

Senlor Editors: Eleanore Butz, Lawrence |. Grossman, Ruth
Kulstad

Assoclate Editors: Martha Collins, Sylvia Eberhart, William
Greaves, Barbara Jasny, Katrina L. Kelner, Edith Meyers
Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Linda Heiser-
man

This Week in Science: Ruth Levy Guyer

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Caitilin Gordon,
Stephen Kepple, Lisa McCullough

Copy Desk: Isabella Bouldin, chief; Mary McDaniel, Sharon
Ryan, Beverly Shields

Production Manager: Karen Schools

Graphics and Production: John Baker, assistant manager,
Holly Bishop, Kathleen Cosimano, Eleanor Warner

Covers Editor: Grayce Finger

M Ipt Syst Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; Mark H.
Crawford, Constance Holden, Eliot Marshall, R. Jeffrey Smith,
Marjorie Sun, John Walsh

Research News: Roger Lewin, deputy editor, Deborah M.
Barnes, Richard A. Kerr, Gina Kolata, Jean L. Marx, Arthur L.
Robinson, M. Mitchell Waldrop

European Correspondent: David Dickson

BUSINESS STAFF

Chief Business Officer: William M. Miller, IIl

Business Staff Supervisor: Deborah Rivera-Weinhold
Assoclate Business Supervisor: Leo Lewis

Membership Recruitment: Gwendolyn Huddle

Moember and Subscription Records: Ann Ragland

Gulde to Biotechnology Products and Instruments Editor:
Richard G. Sommer

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Production Manager: Donna Rivera

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

Sales: New York, NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873): Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); Beverly Hills, CA 90211: Winn Nance, 111 N. La Cien-
ega Blv. (213-657-2772); San Jose, CA 95112: Bob Brindley,
310 S. 16 St. (408-998-4690); Dorset, VT 05251: Fred W. Dief-
fenbach, Kent Hill Rd. (802-867-5581).

Instructions for contributors appears on page xi of the 20 De-
cember 1985 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500.

Advertising correspondence should be sent to Tenth Floor,
1515 Broadway, NY 10036. Telephone 212-730-1050.

21 FEBRUARY 1986

21 FEBRUARY 1986
VOLUME 231
NUMBER 4740

SCIENCE

Increasing Productivity and Efficiency in Agriculture

fforts to enhance agricultural productivity have two major objectives. One is to

generate income growth for the producers of agricultural commodities. Another is to

make agricultural commodities available to consumers on increasingly more favor-
able terms.

These two goals have at times appeared to be inconsistent or in conflict. During periods
when the growth of productivity has lagged behind the growth of demand, the commodity
component of food costs has risen. During periods when demand for agricultural
commodities has stagnated, commodity prices have sometimes declined more rapidly than
production costs. Yet during most of the last half century both consumers and producers
have shared in the economic dividends generated by productivity growth. Consumers in the
United States have access to food on more favorable terms than at any time in the past. And
most farm families today enjoy a level of living that was not available to earlier generations.

This is not to imply that all is well in rural America or in the nation’s agricultural
research system. During the last 5 years a global recession and the rising value of the dollar
have dampened the demand for U.S. farm commodities abroad and high interest rates have
imposed severe financial burdens on farmers and their suppliers. These have combined to
force severe deflation in land values and a financial crisis for many farmers.

These difficulties have prompted some critics to suggest a moratorium on agricultural
research and technology development. Such a moratorium, it is suggested, would result in
slower growth in agricultural production and permit domestic and international markets to
absorb surplus production capacity at no real cost to consumers or producers.

Such reasoning is seriously flawed. The capacity of American agriculture to expand its
foreign markets and retain its domestic markets depends on continued declines in the real
costs of production. American agriculture has achieved its preeminence in the world by
substituting knowledge for resources. This knowledge, embodied in more productive
biological, chemical, and mechanical technologies and in the managerial skills of farm
operators, has given the United States a world-class agricultural industry at a time when
many other sectors of our economy are losing their preeminent position. A necessary
condition for U.S. agriculture to retain its status is enhancement of both public and private
sector capacity for scientific research and technology development. The costs, to both
consumers and producers, of failure to maintain and enhance our efficiency in production
would greatly exceed the adjustment costs resulting from abundance.

It is important for both producers and consumers that the agricultural research mission
not be too narrowly defined. Research should provide farmers and policy-makers with the
knowledge needed to adjust to the changes driven by national and international economic
forces. Research should also be directed to the design of more efficient institutions to protect
both our production capacity and the income of farm people from the costs resulting from
the integration of U.S. agriculture into world markets. Society should also insist that
agricultural research be concerned with the effects of agricultural technology on the health
and safety of agricultural producers, with the nutrition and health of consumers, with the
impact of agricultural practices on the esthetic qualities of natural and modified environ-
ments, and with the quality of life in rural communities.

New sources of productivity will be needed if U.S. agriculture is to maintain its
preeminence. From 1955 to 1965, increased levels of fertilizer accounted for a yield gain of
two bushels of corn per year. By the early 1980, higher levels of fertilizer use were
accounting for less than half a bushel per year yield increase. The gains in productivity
growth that can be expected from traditional sources will be inadequate to meet even the
relatively slow growth in demand for U.S. agricultural commodities that is now anticipated
over the next several decades. During the last half century U.S. agriculture has experienced
rapid gains in both output per worker and output per hectare. New sources of productivity
growth consistent with changing resource endowments and the dramatic growth of
scientific opportunity must be sought.—VERNON W. RUTTAN, Department of Agricultural
and Applied Economics, University of Minnesota, St. Paul 55108
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