American A lation for the Ad of Sci
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-
flicting 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: Richard S. Nicholson
Editor: Daniel E. Koshland, Jr.

News Editor: Ellis Rubinstein
Managing Editor: Patricia A. Morgan

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

EDITORIAL STAFF

Assistant Managing Editor: Nancy J. Hartnagel

Senlor Editor: Eleanore Butz

Assoclate Editors: Keith W. Brocklehurst, Martha Coleman,
R. Brooks Hanson, Barbara Jasny, Katrina L. Kelner, Edith
Meyers, Linda J. Miller, Phillip D. Szuromi, David F. Voss
Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor

This Week in Science: Ruth Levy Guyer

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Mary McDaniel,
Patricia L. Moe, Barbara E. Patterson

Copy Desk: Joi S. Granger, Jane Hurd, MaryBeth Shartle,
Beverly Shields

Production Manager: Karen Schools Colson

A Production Manager: James Landry

Art Director: Yolanda M. Rook
Graphics and Production: Holly Bishop, Catherine S. Siskos
Covers Editor: Grayce Finger

M ipt Sy Analyst: William Carter

NEWS STAFF

Correspondent-at-Large: Barbara J. Culliton

Deputy News Editors: Roger Lewin, Colin Norman

News and Comment/Research News: William Booth, Greg-
ory Byrne, Mark H. Crawford, Constance Holden, Richard A.
Kerr, Eliot Marshall, Jean L. Marx, Robert Pool, Leslie Rob-
erts, Marjorie Sun, M. Mitchell Waldrop

European Correspondent: David Dickson

Contributing Writer: John Walsh

BUSINESS STAFF

Circulation Director: John G. Colson

Fulfiliment Manager: Ann Ragland

Business Staff Manager: Deborah Rivera-Wienhold
Classifled Advertising Supervisor: Karen Morgenstern
Gulde to Biotechnology Products and Instr

Shauna S. Roberts

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

Employ t Sales Manager: Edward C. Keller

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. 60914:
Jack Ryan, 525 W. Higgins Rd. (312-885-8675); San Jose, CA
95112: Bob Brindley, 310 S. 16th St. (408-998-4690); Dorset,
VT 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867-5581);
Damascus, MD 20872: Rick Sommer, 11318 Kings Valley Dr.
(301-972-9270); U.K., Europe: Nick Jones, +44(0647)52918;
Telex 42513; FAX (0647) 52053.

information for contributors appears on page X! of the 31
March 1989 issue. Editorial correspondence, including
requests 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, New York, NY 10036.
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO,
or FAX 212-382-3725.

14 APRIL 1989

14 APRIL 1989
VOLUME 244
NUMBER 4901

SCIENCE

World Food Research

he drought of 1988 resulted in sharply decreased yields in the United States and

raised concerns about future global supplies of grains. Prospects differ from time to

time and from country to country. For part of the world, advances in crop
productivity have led in average years to unwanted surpluses. In other regions, especially
much of sub-Saharan Africa, production has not kept pace with growth of population.

Great efforts to create new and better cultivars are being made in many countries and
are likely to continue for a long time. At present, by far the major effects on production have
been achieved through plant selection and breeding. Ultimately powerful techniques of
molecular biology will have an impact on the effectiveness of conventional methods of crop
improvement.

Enormous resources of biological diversity are available to those engaged in plant
breeding. Substantial efforts have been made to collect the thousands of wild varieties of
commercially important plants. Specimens have been obtained and are being safeguarded
that were found in many ecological niches. In general, the plants native to a particular
environment have adapted to it. Their DNA often differs somewhat from plants of the same
species growing elsewhere. Some of the characteristics found in plants include sensitivity or
tolerance to temperature, to length of day, to soil pH, to drought, to excess moisture, to
salinity, and to pests. Through plant breeding it is possible to improve yields while breeding
for success in adverse environments.

Plant breeding is being conducted in many countries. The beneficial effects of
agricultural experiment stations are being amplified by international networking that
facilitates exchange of information and breeding stock. The Consultative Group on
International Agricultural Research (CGIAR) has been particularly effective. Two of its
centers had crucial roles in the Green Revolution involving wheat and rice. With time, the
number of centers has been increased from 2 to 13, and many other cultivars are being
improved such as cassava, potatoes, and beans.

A major potential contributor to additional food supplies of many less developed
countries (LDCs) would be increases in the production of maize. This grain is grown in
more diverse areas of the world than any other major crop. It is grown in the humid tropics
near sea level, at high elevations in the tropics, and throughout the temperate zone. In the
developing world about half the crop is consumed directly by humans. An improvement in
the productivity of maize in the LDCs or an expansion in the area of the land on which it
could be grown would substantially ease the food problems of many countries. Two of the
International Agricultural Research Centers are devoting substantial efforts to these ob-
jectives—the International Maize and Wheat Improvement Center in Mexico and the
International Institute for Tropical Agriculture in Nigeria. These centers cooperate in maize
improvement with scientists in about 100 countries, some of which have extensive national
programs. A notable example is Brazil, which has recently announced the release of high-
yielding maize that can be grown in the toxic high-aluminum soils of the vast Cerrado
plateau. Large areas in Africa with similar aluminum toxicity might also be candidates for
related cultivars.

In the advanced countries, efforts of government-sponsored research, much of it at
universities, are supplemented by the seed companies. The magnitude of their efforts is
substantial. For example, Pioneer Hi-Bred International, Inc., headquartered in Des
Moines, Iowa, has 25 maize breeding stations in the United States and Canada. A typical
station has 20,000 rows of nursery devoted to development of new inbred lines destined to
be parents of hybrid seeds. In addition to the breeding nursery each station has a total of
12,000 to 20,000 test plots of 1 to 10 acres in 10 or more locations to evaluate yields and
agronomic behavior. The experimenters are seeking maize hybrids that have stable
performance across a number of environments. To identify an elite commercial maize
hybrid, testing spans four or more years, with each successive year’s testing more rigorous.

This discussion has merely sampled part of the vast global efforts to increase the
production of food. The machinery that is in place is our best hope for adequate future
supplies in the event of unpredictable vicissitudes of changes in climates.

~—DPHiLir H. ABELSON
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