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That question provides the occasion
for the publication of the September
issue of SCIENTIFIC AMERICAN, devoted
in its entirety to Food and Agriculture.
The answers come from a distinguished
group of authors who are otherwise
engaged in implementing their
answers in the laboratory—and in the
gardens, greenhouses, rice paddies,
croplands and ranges of the world.

Pundits and publicists have put
abroad a great deal of misleading infor-
mation on this subject. There is wide
acceptance of the proposition that the
exploding populations of the poor
(“underdeveloped”) countries have
overrun their agricultural resources.
The “lifeboat ethic” instructs the
people of rich (“developed”) countries
to be ready to repel boarding parties.

In fact, the peoples of the under-
developed countries have outgrown not
their resources but the subsistence-
agriculture technology that has held
them in misery from the dawn of
history. The demonstrated agricul-
tural technology of the industrially
developed countries could multiply
world agricultural output by more
than a dozen times. It could support
a well-fed population of 40 billion.

This is a much larger number than that
at which, it is now reckoned, the
world population will stabilize some
time in the next century.
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What is required is the transfer of
modern agricultural technology from
the developed to the underdeveloped
countries. That is the answer to the
2000 A.D. question. The fact that it is
now technologically possible to banish
hunger from human experience carries
immense force against the political,
economic and social obstacles that
stand in the way.

For regular readers of SCIENTIFIC
AMERICAN, this September single-topic
issue supplies the latest installment in a
continuing story. Starting in 1950, with
“The Food Problem” by Lord Boyd-
Orr, this magazine has reported step-
by-step the revolution in agricultural
technology that helped to double world
food output in the years since.

Our readers have kept abreast of all
the other developments in science that
have made this period the most mo-
mentous in intellectual history.
Consider what has occurred: the
unlocking of the genetic code; the dis-
covery of continental drift; the proof
of uncertainty in logic; the recognition
of the role of toolmaking in our biolog-
ical evolution; the sudden arrival of
solid-state electronics, the microcom-
puter, the laser; the elucidation of the
nerve circuitry that organizes percep-
tion; the penetration of the structure of
the fundamental particles.

Three billion more
people will join us
at the dinner table

between now and
2000 A.D.

How in the world
will we feed them?

To our readers all this has been
reported by the scientists who did the
work. (More than 60 Nobel prize-
winners have written for SCIENTIFIC
AMERICAN, nearly all of them in
advance of their recognition by Stock-
holm.) The collaboration of our editors
in the preparation of text and illustra-
tion makes this work accessible to a
growing worldwide readership.

Why not join our more than 650,000
regular readers? You will learn why
The New York Times calls SCIENTIFIC
AMERICAN, “This country’s and per-
haps the world’s outstanding forum
for communication between scientists
and the intelligent public.”

Use the adjacent postpaid card to
begin enjoying the diversity of articles
in each monthly issue. A one-year sub-
scription is only $15, a $3 saving on the
single-copy price. A two-year subscrip-
tion, at $27, saves you $9. And a three-
year subscription, at $37, saves you $17.

Send no money now. We'll bill you.

SCIENTIFIC
AMERICAN

Dept. UK, 415 Madison Avenue,
New York, N.Y. 10017
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Two low-ranking older females charge
an adult male Hanuman langur to res-
cue an infant he has seized from its
mother and severely wounded. After re-
trieving the infant, the older of the two
defenders, ‘‘Sol,”” continued to harass
the infanticidal male. The infant’s moth-
er (not shown) did not participate in the
rescue. See page 913. [Sarah Blaffer
Hrdy, Harvard University, Cambridge,



Your fastest way to find answers in every area of
in one authoritative volume.

Examine

without risk
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edition of
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o

science...

most popular

science

encyclopedia.

Van Nostrand’s—the classic.

Turn confidently to the new Fifth
Edition of this classic—find answers to
virtually all questions on every aspect
of today’s science, engineering, and
technology.

This authoritative reference con-
tains thousands of definitions, expla-
nations, overviews, and specialized
discussions. It provides a complete
range of scientific and technical
knowledge in clear language—in just
the right depth.

Newly revised cover to cover.

For four decades Van Nostrand's
Scientific Encyclopedia has been
hailed as the most comprehensive and
practical reference of its kind. Now
more than 80% of its text and illustra-
tions is brand new, keeping pace with
the explosive growth of technical
knowledge.

This new edition contains nearly
2,400 pages, more than 2,000,000

words, over 2,500 photographs, draw-
ings, diagrams, and charts.

Many short entries have been
consolidated to yield more concen-
trated information. Increased cross
referencing enables you to find
answers quickly. Cross-referenced
items are set in boldface for immediate
visibility.

Examine this “library” without risk.

This reference classic, in large
format, is strikingly handsome. Its
authority and clarity make it an ideal
gift—a fine addition to any library.

Mail the handy coupon now, to
see for yourself how this convenient
single volume is like a multi-volume
science library at a fraction of the
cost—only $67.50.

Examine the new Fifth Edition of
Van Nostrand’s Scientific Encyclope-
dia for 15 days—absolutely without
risk. Then you, and you alone, decide
how important it can be to you.

Among the hundreds of topics covered B astronomy and astronautics B biology and
biochemistry B chemical engineering B communications B computer technology
B electronics B energy technology B environmental science B geology and hydrology

B mathematics B mechanical engineering @ medicine B nuclear science and engineering

B oceanography B physics B statistics

New edition gives you B 2 328 pages B over 2,500
photographs, drawings, diagrams, charts B more than
2.2 million words B 7,200 articles B 550 tables ® 8,000
boldface cross references B over 80% new text

B 90% new illustrations

3 SEPTEMBER 1976
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FOOD

During the past few years, serious
shortages in world food production
and soaring agricultural prices have
posed some vital questions concern-
ing the world’s capacity to feed itself
in the future.

Now, more than 30 Science articles
are collected in an important com-
pendium:

FOOD: Politics, Economics,
Nutrition, and Research

Edited and with a foreword by
Philip H. Abelson.

Provocative reading for everyone
concerned with today’s—and tomor-
row’s—food supply.

Price: $12.95 Casebound ($11.95
members); $4.95 Paperbound
($4.45 members).

a2
Order from: AAAS, Dept. F-6

1515 Massachusetts Ave., N.W.
Washington, D.C. 20005

(Please allow 6 to 8 weeks for delivery)

ENERGY:

Use, Conservation,
and Supply

Interested in understanding the energy
problems we face, in finding practical
solutions to these problems? Then
you're sure to want a personal copy
of this AAAS compendium. It pre-
sents a collection of enduring and
readable articles that originally ap-
peared in Science during 1973-1974—
articles providing a wealth of infor-
mation for everyone concerned with
the profound and far-reaching effects
of the energy problems that continue
to alter our traditional modes of sup-
ply and patterns of usage.

Edited by and with an introduction by
Philip H. Abelson. Retail price: Case-
‘bound, $12.95; Paperbound, $4.95.
AAAS member price, prepaid: Case-
bound, $11.95; Paperbound, $4.45.

Send orders to Dept. E-6
AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005
(Please allow 6 to 8 weeks for delivery)
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gin, unusual virulence, and unprecedent-
ed epidemiology. If scientists do not con-
clude from this juxtaposition that it
would be good to face up to ignorance in
areas in which we have no experience,
instead of engaging in facile speculation,
I hope the public will.

I am not claiming that the mystery
disease is a result of genetic manipula-
tion, since obviously no one knows its
cause. But I wish to point out that to
pretend to know more than we do about
causes and prevention of disease can
only discredit science and scientists. (At
this writing, infectious and toxic agents
have in turn been ruled out as causes of
“‘Legionnaire’s Disease’” and today’s
newspaper talks about Fort Detrick and
possible unknown varieties of infectious
agents.)

A further point: if a recombinant (and
perhaps short-lived) coliform organism
ever were to produce an outbreak of an
epidemic, it might well be nearly impos-
sible to identify or to culture as the cause
in the presence of all the other, normal
strains of Escherichia coli that grow in
us.

Davis suggests that medical history
shows such risks must be taken and im-
plies that the high child mortality rate of
a century ago was reduced through medi-
cal intervention. This is not true. Almost
nine-tenths of the decline in the com-
bined death rate from scarlet fever,
whooping cough, diphtheria, and measles
in children under age 15 occurred before
the introduction of specific therapies or
vaccinations; and similarly with tubercu-
losis, cholera, typhoid, and most other
infectious diseases. The most probable
reasons for these reductions were im-
provements in nutrition and public
health measures—better housing, clean
water, and so forth. The specific medical
measures of the last three to four dec-
ades only clipped the tail off the asymp-
totic curve. This is not to underrate the
importance of every life saved. Further-
more, those risks were taken to cure
known diseases, not to create new ones.

RuTH HUBBARD
Biological Laboratories,
Harvard University,
Cambridge, Massachusetts 02138

Computers: Reassuring, but Dispensable

Paul Chernoff’s insightful letter on
understanding mathematical proofs (23
July, p. 276) includes a remark that is
perhaps misleading. He states that Shanks
spent years calculating pi to 707 decimal
places and implies that it was only after
the advent of computers that the last 200

digits were found to be wrong. But it did
not take computers to inspire verifica-
tion. As early as 1854 Shanks’ approxi-
mation was verified to 500 decimal places.
In 1945 it was found to be in error past
527 places. D. F. Ferguson, of the Royal
Naval College and the University of Man-
chester, extended the result to 808 places,
cowardly resorting to the mechanical
calculator to obtain the last 300 or so. In
1949, George W. Reitwiesner and his
colleagues verified the work, extending
the approximation to 2035 figures on the
Electronic Numerical Integrator and Cal-
culator (ENIAC) at the Aberdeen Proving
Ground. The computer was convenient
and reassuring, but hardly indispensable
to uncover the error.

D.J. MONTGOMERY
Department of Metallurgy, Mechanics,
and Materials Science, College of
Engineering, Michigan State University,
East Lansing 48824

Open Debate

I can only assume that Frank J. Munger
(Letters, 30 July, p. 358) had no opportu-
nity to express his ‘‘concern for freedom
of information’ while National Science
Foundation (NSF) officials physically
barred a member of our staff from attend-
ing a meeting of the former advisory
committee for research, of which he was
a member, since the meeting was held
behind closed doors, in violation of the
Federal Advisory Committee Act.

I must also assume that he was un-
aware of the nearly unanimous criticism
of the committee’s operation, as reflect-
ed in letters from past committee mem-
bers, which the committee reluctantly
agreed to supply but which were not
included in their report.

Munger also calls for ‘‘open debate’
on issues such as ‘“‘fewer but larger
grants,”” which Nicholas Wade correctly
reported in his article (News and Com-
ment, 28 May, p. 872) was among the
suggestions offered by NSF officials as a
potential way of cutting administrative
costs.

Unfortunately, such open debate in
the scientific community would require
access to information on plans and prob-
lems, which NSF has been so unwilling
to provide in the past. Thanks, in part, to
such discussion of the issues, NSF has,
in recent weeks, come closer to being the
open-door, nonsecret organization that it
should be.

ARTHUR KRANISH
Trends Publishing Company,
National Press Building,
Washington, D.C. 20024
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Preventive Medicine

To most medical students, ‘‘preventive medicine’’ is a bore. To themitis a
repetition of the obvious and, for the most part, an area over which they
have little or no control. Smoking, suicide, automobile accidents, polluted
water and air, the public’s ill-chosen diet, and physical unfitness are a few
examples. But when they become physicians, they soon realize they will be
blamed for not practicing preventive medicine.

They are told that medical practice is not cost-effective, with no hint of
what this means in terms of a patient’s health or life. If it costs, say, $75,000
a year for a germ-free room in which a child lacking immunoglobulin must
live, is it worth it? You tell me whose child it is. With the advent of govern-
ment-subsidized medicine through Medicare, how does the doctor, the
patient, or the third-party payer decide what is a necessary medical proce-
dure? Should doctors not practice ‘‘defensive medicine,”” which in the old
days—that is, before 1960—was the art of covering all contingencies?

The public assumes that the some $118 billion expenditure for health brings
better health, and for the most part they are right. If minor ailments go unat-
tended, all too often a major illness follows, and the chance of a cure is lost.
Not only that, the physical discomfort of patients is often immeasurably in-
creased. Few itches are ever reflected in the mortality tables but for the
patient it seems they ought to be. Hypertension causes no symptoms in its
initial stages and therefore treatment often seems superfluous to the patient,
but to ignore it is to invite long-term trouble. Is this cost-effectiveness? How
could we have so quickly forgotten the conquest of most bacterial infec-
tions, along with a viral disease such as polio? Is that part of medical prac-
tice not beyond cost?

The chief problems of preventive medicine are two: (i) to prove beyond
doubt that such modalities as exercise, low-fat diets, and a 55-mile-an-hour
speed limit are cost-effective, and (ii) to persuade a pleasure-loving, af-
fluent, and undisciplined society to accept the necessary warnings. It is not
for want of trying that various government agencies and private organiza-
tions, such as the American Heart Association and American Cancer So-
ciety, have had so little success in terms of the mortality tables.

Thus, man-made environmental hazards are the greatest threat to human
life. People perversely seem to prefer to teach their children violence on the
television screen, and thereby add to suicide and crime, than to give up the
questionable pleasure of a nightly fare of murder and implausible detectives.
Ann Somers* stated that in 1973, 18,032 Americans between 15 and 24 years
of age died in auto accidents, 5,182 were murdered, and 4,098 committed
suicide—15 percent more deaths by violence than in 1960 and 1961. The cul-
ture of violence is now a major threat and is seriously contributed to by tele-
vision’s daily fare of ‘‘entertainment.”’

In the days when we had a surgeon general, who usually was neither a
surgeon nor a real general, even though his authority was great, a stamp of
disapproval was required on every cigarette package and advertisement
warning the smoker that smoking was a dangerous business, but this has
had little effect on the billions of cigarettes consumed by the American pub-
lic.

It is time that politicians and public alike realize that preventive medicine
is seldom an issue that doctors can influence except through giving advice,
usually neither wanted or accepted. The mortality statistics are not a mea-
sure of the good that physicians do. If you do not know this, you have never
been seriously ill. I have never determined what wisdom and compassion and
the giving of hope were worth..Come to think of it, they are not for sale.
—IRVINE H. PAGE, Research Division, Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, Ohio 44106

*A. Somers, N. Engl. J. Med. 294, 811 (1976).



4 SALE

Inventory REbuction

of selected symposium volumes

[] Research in the Antarctic. Edited by

Louis O. Quam. A report of the ex-
tensive research conducted in the
Antarctic since the International Geo-
physical Year and the global signifi-
cance of those efforts. Topics such as
glaciology, cold poles and heat bal-
ances, ocean dynamics and ecosystems
are covered. 784 pages (41%2" x 56"

map included), 1971. ;
List Price: $24.857 ¢/4“,OO

[] Air Conservation. The Report of the

AAAS Air Conservation Commission.
Authorities in conservation, pollution
control, pollutants and their effects,
law economics, meteorology, public
health and government present a
wealth of information. 348 pages, 1965;
third printing 1970.

List Price: casebound $§.90/ #S’.OO
paperbound $}«B{ # 3.00

[] Separation and Depression. Edited by

John Paul Scott and Edward C. Senay.
Contributions were gathered from
behavior biology, animal behavior
studies, clinical pharmacology, psycho-
analysis and social systems, bridging
the gap between animal behavior
models and the human clinical condi-

tion. 256 pages, 1974.
List Price: $19.957 % ’4‘: (66}

[J The Maturing of American Science.

Edited by Robert H. Kargon. This
unique volume traces the development
of science in America during the past
50 years by drawing together a selec-
tion of AAAS presidential addresses.

250 pages, 1974.
List Price: W # 3.00

[] Folk Song Style and Culture. Edited by

Alan Lomax. Working with a sample
of recorded songs and filmed dances
from all world cultures, the Canto-
metrics Project discovered ways in
which song and dance style vary by
culture. 384 pages, 1968; second print-

ing 1971.
List Price: $16:75. élo, 00

838

[J] Ground Level Climatology. Edited by

Robert H. Shaw. Investigators from a
variety of scientific fields concerned
with ground level climatological prob-
lems meet in this volume and explore
the effects of climate on particular
plants and animals; the effect of ground
level climate on forest fires; the rela-
tionship between climate and animal
husbandry; and the reaction of plants
and animals to various environments.
408 pages, 1967; second printing 1970.

List Price: $y56‘ 7§£,,S'O

[] Agriculture and the Quality of Our

Environment. Edited by Nyle C. Brady.
This volume brings together the perti-
nent and essential facts about how
agriculture affects and is affected by
the quality of our environment.

476 pages, 1967; second printing 1970.

List Price: $}’i«ﬁ ¢ 8.50

[J Man, Culture, and Animals. Edited by

Anthony Leeds and Andrew P. Vayda.
The papers gathered in this volume
represent the research that anthro-
pologists and geographers conducted
on the uses people make of particular
animals and their products, the char-
acteristics of these animals, and the
effects that using or having to use the
animals has upon cultural patterns and
social organizations. 304 pages, 1965;

third printing 1970. .
$5.50

List Price: M

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre-
hensive, timely, and well-documented. In addition, the Association has published books based on material presented
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price.

[] Arid Lands in Transition. Edited by
Harold E. Dregne. Contains papers
presented at the 1969 international
conference on “Arid Lands in a Chang-
ing World.” The papers explore the
use of arid lands in different parts of
the world. 538 pages, 1965; third print-

ing 1970.
£9.50

List Price: ss}sﬁ

[] Oceanography. Edited by Mary Sears.
Presented at the International Oceano-
graphic Conference (1959), papers col-
lected in this volume emphasize the
interrelationships between the scien-
tific disciplines underlying ocean-
ography. 654 pages, 1961; fifth printing

1969.
List Price: $14.787 .{ 8.50

ORDER FORM

Please send the following at the reduced
prices:

—— Research in the Antarctic—$14.00
—— Air Conservation (CB)—$5.00
—— Air Conservation (PB)—$3.00
—— Separation and Depression—$14.00
—— The Maturing of American Science—
$8.00
—— Folk Song Style and Culture—$10.00
—— Ground Level Climatology—$6.50
—— Agriculture and the Quality of
Our Environment—$8.50
—— Man, Culture, and Animals—$5.50
—— Arid Lands in Transition—$9.50
—— Oceanography—$8.50

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accom-
pany all orders. DO NOT SEND CASH

Name

Address

City, State, Zip

Mail to:

AAAS, Dept. J1
1515 Massachusetts Ave., N.W.
Washington, D.C. 20005

(Please allow 6-8 weeks for delivery)

SCIENCE, VOL. 193



