
18 April 1980, Volume 208, Number 4441 S C I E N C E 18 April 1980, Volume 208, Number 4441 S C I E N C E 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY G. KOHLSTEDT, 
MANCUR OLSON, PETER H. RAVEN, WILLIAM P. SLICH- 
TER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
21 December 1979. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY G. KOHLSTEDT, 
MANCUR OLSON, PETER H. RAVEN, WILLIAM P. SLICH- 
TER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
21 December 1979. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

U.S. and Soviet Agricultural Research Agendas 

Disparities between the United States and the Soviet Union in invest- 
ments in research and development have been detailed in recent reports.* 
The Soviets edged out the United States in percentage of gross national 
product (GNP) committed to total R & D in 1968. They have since in- 
creased that lead to 3.4 percent of their GNP compared to 2.2 percent for 
the United States. By any criterion-percentage of GNP, number of scien- 
tists per 10,000 in the labor force population, or absolute numbers-the So- 
viet Union leads the world in R & D investment. 

Nowhere is the gap widening more rapidly than in the area of investments 
in agricultural research. Reports in the mid-1970's suggested that one-third 
of the world's agricultural research was conducted in the United States. 
This is not true in 1980. There are now more than 60,000 agricultural scien- 
tists in the Soviet Union and more than 150,000 supporting personnel. They 
man 48 agricultural experiment stations and 175 research institutes. By 
comparison, there are around 12,000 agricultural scientists in the United 
States receiving public support-the combined total in the U.S. De- 
partment of Agriculture's Federal Research and State Agricultural Experi- 
ment Stations-and a nearly equal number from the industrial sector and 
others outside the land grant system: a total of 25,000 for the nation. 

The number one agricultural research priority in the Soviet Union is sta- 
bility of production. Seventy percent of the land is not favorable for agricul- 
ture, being marginally cold or marginally dry, or both. A related priority is 
breeding of plants for higher yields and better adaptation to climate varia- 
tions, mechanization, and resistance to pests. Increasing production of ani- 
mal products is high on the list. There is a problem in producing sufficient 
grain and fodder to feed the increasing numbers of livestock. Seed produc- 
tion of forage crops is difficult because of the short growing season. 

Soviet scientists are world leaders in wheat genetics (they have moved 
winter wheat production 200 miles farther north), the development of high- 
yielding hybrid dwarf sunflowers, and research to reduce environmental 
stresses on crops and livestock. Expenditures beyond those in the United 
States are being made for research on photosynthesis, genetic improve- 
ments in crops and livestock, forage production, water management, and 
the soil sciences. There are 21 centers for animal breeding, and institutes 
in every republic for mechanization, soils and fertilizers, and pest control. 

Agricultural academicians hold eminent positions in the Soviet acade- 
mies-in medicine, engineering, and their National Academy of Sciences. 
Thirty-four have been designated as heroes. One single advantage of the 
U.S. agricultural system over the Soviet system is a climate that dependably 
produces an abundance of crops and livestock. That advantage can be over- 
come in time by the significantly greater technological inputs now directed 
by the Soviets into the management of resources, their genetic improvement 
programs, and their research emphasis on control of the basic biological 
processes that limit the magnitude and stability of crop production. 

The Soviet Union, with its resources of climate, land, and water, its tech- 
nological inputs, and economic incentives, cannot consistently meet its food 
needs. The resource base can, however, change with time and technology. 
The recent imposition of a grain embargo for strategic purposes will acceler- 
ate the change. Meanwhile, the share of total R & D expended for agricul- 
tural research in the United States has fallen from 39 percent of the total in 
1940 to 2 percent in 1980. All this should stimulate debate in Congress, the 
White House, the federal agencies, and the National Research Council 
about corrective measures for the low level of support for agricultural re- 
search, the kinds of research to be done, and how such research should be 
managed.-SYLvAN WITTWER, Director, Michigan State University Agri- 
cultural Experiment Station, East Lansing 48824 
*L. E. Nolting and M. Feshbach, Science, 1 February 1980, pp. 493-503; National Science 
Board, Science Indicators-1978 (National Science Foundation, Washington, D.C., 1979); J. 
Rhea, High Technology, February 1980, pp. 54-61. 
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