Instructions for Contributors

Manuscripts submitted to Science
for consideration for publication can
be handled expeditiously if they are
prepared in the form described in these
instructions.

Submit an original and two dupli-
cates of each manuscript. With the
manuscript send a letter of transmittal
giving (i) the name(s) of the author(s);
(ii) the title of the paper and a one- or
two-sentence statement of its main
point; (iii) the name, address, and field
of interest of four to six persons in
North America but outside your insti-
tution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; (v) the field(s) of
interest of readers who you anticipate
will wish to read your paper.

Editorial Policies

All papers submitted are considered
for publication. The author’s member-
ship or lack of membership in the
AAAS is not a factor in selection.
Papers are accepted with the under-
standing that they have not been pub-
lished, submitted, or accepted for pub-
lication elsewhere. Authors will usually
be notified of acceptance, rejection, or
need for revision in 4 to 6 weeks (Re-
ports) or 6 to 10 weeks (Articles).

Types of papers. Five types of signed
papers are published: Articles, Reports,
Letters, Technical Comments, and
Book Reviews. Familiarize yourself
with the general form of the type
of paper you wish to submit by
looking over a recent issue of the jour-
nal, and then follow the instructions for
that type of paper.

Reviews. Almost all Articles, Re-
ports, and Technical Comments, wheth-
cr solicited or not, are sent to two or
more outside referees for evaluation of
their significance and soundness. Forms
showing some of the criteria reviewers
are expected to consider are available
on request. :

Editing. Papers are edited to improve
the effectiveness of communication be-
tween the author and his readers. The
most important goal is to eliminate
ambiguities. In addition, improvement
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of sentence structure often permits
readers to absorb salient ideas quickly.
When editing is extensive, with conse-
quent danger of altered meanings, pa-
pers are returned to the author for cor-
rection and approval before type is set.
Authors are free to make additional
changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and
mark them only on the galley, not on
the manuscript. Extensive alterations
may delay publication by 2 to 4
weeks.

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully,
putting the news of your finding or a
statement of the problem first, sup-
porting details and arguments second.
Make sure that the significance of
your work will be apparent to readers
outside your ficld, even if you feel
you are explaining too much to your
colleagues. Present each step in terms
of the purpose it serves in supporting
your finding or solving the problem.
Avoid chronological steps, for the pur-
pose of the steps may not be clear to
the rcader until he finishes reading the
paper.

Provide enough details of method
and equipment so that another worker
can repeat your work, but omit minute
and comprehensive details which are
generally known or which can be cov-
ered by citation of another paper. Use
metric units of measure. If measure-
ments were made in English units, give
metric equivalents.

Avoid specialized laboratory jargon
and abbreviations, but use technical
terms as necessary, defining those like-
ly to be known only in your field.
Readers will skip a paper they do not
understand. They should not be ex-
pected to consult a technical dictionary.

Choose the active voice more often
than vou choose the passive, for the
passive voice usually requires more
words and often obscures the agent of
action. Use first person, not third; do

not use first person plural when singu-
lar is appropriate. Use a good general
style manual, not a specialty style
manual. The University of Chicago
style manual, the style manual of
the American Institute of Physics, and
the Style Manual for Biological Jour-
nals, among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper
for the first copy. Submit two dupli-
cates. Double-space title, abstracts, text,
signature, address, references (includ-
ing the lines of a singlé reference),
figure legends, and tables (including
titles, columns, headings, body, and
footnotes). Do not use single spacing
anywhere. Put the name of the first
author and the page number in the
upper right-hand corner of every page.

Paging. Use a separate page for the
title; number it page 1. Begin each
major section—text, references and
notes, and figure legends—on a new
sheet. Put each.table on a separate
sheet. Place figure legends and tables
after the references.

Title. Begin the title with a word
useful in indexing and information re-
trieval (not “Effect” or “New”). ‘

References and Notes. Number all
references to the literature, footnotes,
and acknowledgments in a single se-
quence in the order in which they are
cited in the text. Gather all acknowl-
edgments into a single citation,. and
keep them short (“I thank,” not “I
wish to thank”). Cite all references
and notes but do not cite them in
titles or abstracts. Cite several under
one number when feasible. Use the
“BioSciences Information Service of
Biological Abstracts,” BIOSIS, with the
few suggested revisions in International
List of Periodical Title Word Abbrevia-
tions for abbreviations of journal names.
If the journal is not listed there, pro-
vide the full name. Use the following
forms:

Journal: H. Smith, Am. J. Physiol. 98, 279
(1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butter-
worth, London, 1961), pp. 163-180.

Chapter: F. Dachille and R. Roy, in Reactivity

of Solids, J. H. de Boer, Ed. (Else-

vier, Amsterdam, 1960), p. 502.
Nlustrations. Submit three copies of
each diagram, graph, map, or photo-
graph. Cite all illustrations in the text
and provide a brief legend, to be set
in type, for each. Do not combine line
drawings and photographs in one illus-
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tration. Do not incorporate the legend
in the figure itself. Use India ink and
heavy white paper or blue-lined co-
ordinate paper for line drawings and
graphs. Use heavier lines for curves
than you use for axes. Place labels
parallel to the axes, using capital and
lower-casc letters; put units of measure-
ment in parentheses after the label—
for example, Length (m). Plan your
figures for the smallest possible printed
size consistent with clarity.

Photographs should have a glossy
finish, with sharp contrast between
black and white areas. Indicate magni-
fication with a scale line on the photo-
graph.

Tables. Type each table on a sepa-
rate sheet, number it with an Arabic
numeral, give it a title, and cite it in
the text. Double space throughout.
Give each column a heading. Indicate
units of measure in parentheses in the
heading for each column. Do not
change thc unit of measure within a
column. Do not use vertical rules. Do
not use horizontal rules other than
those in the heading and at the bottom.
A column containing data readily cal-
culated from data given in other col-
umns can usually be omitted; if such

a column provides cssential data, the .

columns containing the other data can
usually be omitted.

Plan your table for small size. A
one-column table may be up to 42
characters “wide. Count characters by
counting the widest entry in each table
column (whether in the body or the
heading) and allow three characters for

spaccs between table columns. A two-.

column table may be 90 characters
wide. . -

Equations and formulas. Use quad-
ruple spacing around all equations and
formulas that are to be set off from
the text. Most should be set off. Start
them at the left margin. Use the
solidus for simple fractions, adding the
necessary parentheses. But if braces
and brackets are required, use built-up
fractions. Identify handwritten sym-
bols in the margin, and give the mean-
ing of all symbols and variables in
the text immediately after the equa-
tion.

Articles

Articles, both solicited and unsolic-
ited, may range in length from 2000
to 5000 words (up to 20 manuscript
pages). Write them clearly in reason-
ably nontechnical language. Provide a
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title of one or two lines of up to 26
characters per line and a subtitle con-
sisting of a complete sentence in two
lines with a character count between
95 and 105 for the sentence (spaces
between words count as one character
each). Do not break words at the ends
of lines. Write a brief author note,
giving your position and address. Do
not include acknowledgments. Place
title, subtitle, and author note on page
1. Begin the text on page 2.

Insert subheads at appropriate places
in the text to mark your main ideas.
The set of subheads should show that
your ideas are presented in a logical
order. Keep subheads short—up to 35
characters and spaces.

Provide a summary at the end.

Do not submit more than one illus-
tration (table or figure) for each four
manuscript pages unless you have
planned carefully for grouping. With
such planning many illustrations can
be accommodated in the article. Con-
sult the editorial office for help in
planning.

Reports

Short reports of new research re-
sults may vary in length from one to
seven double-spaced manuscript pages
of text, including the bibliography.
Short papers receive preferred treat-
ment. Limit illustrative material (both
tables and figures) to two items, oc-
cupying a total area of no more than
half of a published page (30 square
inches), A research report should have
news value for the scientific community
or be of unusual interest to the specialist
or of broad interest because of its inter-
disciplinary nature. It should- contain
solid research results or reliable theo-
retical calculations. Speculation should
be limited and is permissible only when
accompanied by solid work.

Title. Begin the title with an im-
portant word (preferably a noun) that
identifies your subject. The title may
be a conventional one (composed pri-

-marily of nouns and adjectives), a

sentence (containing a verb), or a
structure with a colon (Jupiter: Its
Captured Satellites). Limit it to two
lines of complete words of no more
than 55 characters per line (spaces
between words count as one char-
acter each). Do not use abbreviations.
Type the title in the middle of page 1.

Abstract. Provide an abstract of 45
to 55 words on page 2. The abstract
should amplify the title but should

not repeat it or phrases in it. Quali-
fying words for terms used in the title
may be used. Tell the results of the
work, but not in terms such as
“ was found,” “is described,”
or “is presented.”

Text. Begin the text on page 3. Put
the news first. Do not refer to un-
published work or discuss your plans
for further work. If your paper is a
short report of work covered in a
longer paper to be published in a spe-
cialty journal, you may refer to this
paper if it has been accepted. Name
the journal. If the manuscript has not
been accepted, refer to it as “in prepa-
ration.” Omit references to private
communications. Do not use subheads.

Signature. List the authors on the
last page of the text and give a simple
mailing address.

Received dates. Each report will be
dated the day an acceptable version is
received in the editorial office.

Letters

The Letters section provides a for-
um for discussion of matters of gen-
eral interest to scientists. Letters are
judged only on clarity of expression
and interest. Keep them short and to
the point; the preferred length is 250
words. The editors frequently shorten
letters. See instructions for the prepara-
tion of manuscripts.

Technical Comments

Letters concerning technical papers
in Science are published as Technical
Comments at the end of the Reports
section., They may add information or
point out deficiencies. Reviews are ob-
tained before acceptance.

Book Reviews

The selection of books to be reviewed
is made by the editors with the help
of advisers in the various specialties;
arrangements are then made with re-
viewers. A sheet of instructions accom-
panies each book when it is sent to the
reviewer.

Cover Photographs

Particularly good photographs that
are suitable for use on the cover are
desired.
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The121M Amino Acid Analyzer
runs samples as small as 0.1 nmole

This new Beckman Amino Acid Analyzer offers the
important advantages of microcolumn operation—

.

rapid, high sensitivity analyses, less sample volume,

and 1/10 the reagent consumption of conventional

systems.

With its microbore (2.8 mm) columns, the

Model 121M can analyze samples as small as 0.1

nanomole per component. That’s 20 times the sensi- :
=
S
===
=

tivity of our Model 121 Analyzer which uses conven-
tional bore (9.0 mm) columns. Model 121M sample
volume can be as little as 20 y, an important plus
when only a limited amount of sample is available.
And, a typical hydrolyzate run takes only 90 minutes
at conventional column pressures.

The fully automatic Model 121M will analyze up
to 72 samples without operator attention. You can get
computed results, too—in concentration, percent
concentration, molar ratio, and 440/570 nm ratio—by
adding the new Beckman System AA Computing
Integrator.

Let us send you full information on the 121M.
Write Spinco Division, Beckman Instruments, Inc.,
1117 California Avenue, Palo Alto, Calif. 94304.

Beckman:

INSTRUMENTS, INC.




Speaking

of Science

The second volume of this
informative series of half-hour
conversations between scientists
and science journalists is now
available. Scientists talk about
their work with particular insight
into a variety of topics of interest
and concern. These twelve
dialogues have been compiled

by the AAAS and edited on to six
audiotape cassettes and packaged
in an attractive album.

1. The Dilemma of Prisons, Dr. John P.
Conrad, Dr. Edith E. Flynn, Mr. J.D.
“Sonny” Wells with William Hines

2. Science and Sociology of Weather
Modification, Dr. J. Eugene Haas.

Dr. Thomas F. Malone with Peter
Calamai

3. New Dimensions in Human Genetics.
Dr. Leon E. Rosenberg. Dr. Michael M.
Kaback, with Barbara dJ. Culliton

4. Children and Environment: A New
View, Dr. Jerome Kagan with Judy
Randal and Edward Edelson

5. Energy Rationing, Dr. Earl Cook,

Dr. Samuel Z. Klausner with
William Hines

6. Forest Ecology and Management,

Dr. Gene Likens. Dr. Arnold W. Bolle
with Edward Edelson

7. Environment and Cancer, Dr. C.S.
Muir, Dr. Marvin Schneiderman with
Edward Edelson

8. Patterns of Discovery, Dr. Benjamin
Bederson, Dr. John K. Hulm with
Edward Edelson

9. The Limits of Growth: A Debate,

Dr. Dennis Meadows, Dr. S. Fred
Singer with David Perlman

10. Tragedy of the Commons Reuvisited
Dr. Garrett Hardin with Richard D.
Lyons and Edward Edelson

11. Understanding Perception. Dr. Richard
L. Gregory with Edward Edelson and
Barbara J. Culliton

12. Exploring the Universe. Dr. Halton
Arp. Dr. Herbert Friedman with
Allen L. Hammond

The price of Speaking of Science
Volume 2 is $34.95 to AAAS
members and $39.95 to non
members (both plus postage

and handling). To order your
copy of this interesting and
exciting volume complete the
order blank below.

| Please send me albums of

| Speaking of Science Volume 2 at $39.95
each. $34.95 for AAAS members. {both
pius $1.50 postage and handling).

check enclosed please bill me

name (please print)

address

| city. state & zip

| American Association
| For the Advancement

| of Science
| 1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005 I
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Unrestricted basic research will be
one of the most controversial issues
in the UN. Law of the Sea Con-
ference. See page 15. [B. J. Nixon,
Houston, Texas]






Guylbﬁ: 7 New 4th Edition
FUNCTIONOF THE HUMAN BODY

The latest edition of this classic text once again offers
a clear presentation of those important scientific prin-
ciples which explain the functions of the human body.
Designed for any complete course in physiology on the
undergraduate level, the New 4th Edition offers a
totally up-to-date treatment of the origin and function
of B- and T-type cells, plus excellent coverage of the
role. of interferon. Material on the genetic control of
protein synthesis has been completely rewritten. By
Arthur C. Guyton, University of Mississippi School of
Medicine. About 500 pp., 360 ills. Ready January.
Order no. 4377.

Frobisheretal.: New 9th Edition
FUNDAMENTALS OF MICROBIOLOGY

The latest edition of this classic introduction to micro-
biology presents a well-balanced coverage of micro-
organisms as functioning organisms. Three new
authors have brought fresh insight and relevance to
this edition, combining their talents with Dr. Fro-
bisher's vast experience to prepare a text complete in
both the basic science of microbiology and its applica-
tions. Discussions on bacteria conform to the forth-
coming Eighth Edition of Bergey’s Manual and explain
the newer taxonomic criteria such as base ratio
studies. By Martin Frobisher, formerly U.S. Public
Health Service; Ronald D. Hinsdill, Univ. of Wis-
consin—Madison; Koby T. Crabtree, Univ. of Wis-
consin—Wasau, and Clyde R. Goodheart, Rush-
Presbyterian-St. Luke’'s Medical Center, Chicago.
About 700 pp., 400 ills. Ready April. Order no. 3922.

Florey: New 2nd Edition

GENERAL AND COMPARATIVE
ANIMAL PHYSIOLOGY

This New 2nd Edition has been extensively revised and
updated to bring the undergraduate biology major the
important terms, concepts, and theories of modern
animal physiology. The author's logical organization
permits the student to progress step-by-step toward
the more complex material. The author gives special
attention to cellular physiology, physical chemistry
and biochemistry to form an indispensable background
for understanding organismic physiology. Particular
emphasis has been given to the interaction of animals
with their environment and new chapters on tempera-
ture. and thermoregulation have been included. By
Ernest Florey, Univ. of Konstanz, Konstanz, Germany.
About 700 pp., 400 ills. Ready Aprii. Order no. 3756.

|

Please send me the following books

Title Requested Order no.

N, W.B. SAUNDERS COMPANY

"D} west Washington Square, Philadelphia, Pa. 19105

O For my personal fibrary—bill me [] For possible adoption

New 3rd Edition
Laboratory Manual for

GUYTON’S FUNCTION OF
THE HUMAN BODY

This laboratory manual is designed specifically for use
with Guyton's Function of the Human Body and is
completely updated to reflect the latest revisions in the
text. Experiments are arranged with topics in the same
order and are given the same emphasis as in the text.
For each of the 30 experiments, there is a concise de-
scription of the physiological principles involved. A
new experiment on use of the electrocardiogram has
been added. Appendices list general laboratory equip-
ment as well as the materials required for each experi-
ment. By George G. Armstrong, Jr. Univ. of Missis-
sippi School of Medicine. About 275 pp. Soft Cover.
Ready January. Order no. 1407.

Armstrong:

Crabtree & Hinsdill:

FUNDAMENTAL EXPERIMENTS
IN MICROBIOLOGY

A laboratory manual specifically designed to stimulate
the imagination of students in introductory courses in
microbiology has been developed by two authors of the
new Ninth Edition of Fundamentals of Microbiology.
This excellent teaching tool guides the student through
numerous experiments on non-medical microbiology
and microbial ecology. Particular attention is paid to
the intricacies of soil and water microbiology. An
ingenious experiment on bacterial conjugation helps
students grasp the genetic concepts involved. The
manual has been class-tested at campuses of the Uni-
versity of Wisconsin for over three years and is
adaptable to any basic microbiology text. By Koby T.
Crabtree, Univ. of Wisconsin—Wausau; and Ronald D.
Hinsdill, Univ. of Wisconsin—Madison. About 200 pp.
llustd. Soft Cover. Ready April. Order no. 2735.

Hochachka & Somero:

STRATEGIES OF BIOCHEMICAL
ADAPTATION

A pioneering approach demonstrating the biochemical
traits that enable an organism to survive and flourish in
its environment. The authors exemplify three strategies
of adaptation: alteration of the concentration of
macromolecular constituents in the cell, alteration of
types of macromolecules, and the modulation in
macromolecular activity. A considerable number of
flow charts and line graphs help depict the effects of
environmental factors on an organism’s physiological
processes. By Peter Hochachka, Univ. of British
Columbia,; and George N. Somero, Scripps Institute of
Oceanography. 358 pp. 116 ills. Soft Cover. $§7.50. April
1973. Order no. 4705.
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Experienceis the difference
between mystique & mistake.

Purest radioactive chemicals for research.

@ New England Nuclear

575 Albany St,, Boston, Mass.; NEN Canada Ltd, Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany



The world’s
most complete

High Voltage

Electrophoresis
System ...and it’s

SAFE, T00!

SAVANT’'S HIGH VOLTAGE

ELECTROPHORESIS ENCLOSURE
WITH TWO LUCITE TANKS.

A fully integrated ELECTRICAL and
FIREPROTECTED chamber.

("] Fire Detection and CO2 Extinguishing System.
["] Audible Alarm and Remote Alert Signal.

(] Electrical Interlocks for Primary and
High Voltage Protection.

[] Ground Fault Detection and Circuit
Interruption.

"] Flow-Thru Ventilation for Vapor Disposal.

("] Cooling Water Flow Monitor and Visual
Indicator.

[ Unobstructed Visibility.

[] Dimensions: 36" Wide x 39” Deep x 80" High.

Savant HVE Systems are “PROVEN"
in over one thousand laboratories
around the world. Request cat. #8036.

® Savant

Instruments, Inc.
221 Park Avenue Hicksville, N.Y. 11801
(516) 935-8774 :
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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
KaArRL 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 I 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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Slicing It Pretty Thin

It’s a safe bet you won’t find one in
every household. Or in every labora-
tory. But if you're moving in the sort
of specialized area of electrophoretic
analysis of RNA, for example, and
you have to serve up slices of poly-
acrylamide gels, a lot of laboratory
types think the MICKLE GEL
SLICER is the best thing since
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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 1as 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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The Federal Science Advisory Apparatus

The structure of the changed federal science advisory apparatus is
now taking form. In many ways, the old plan has been preserved, but
significant differences are present. Guyford Stever has been designated
the President’s Science Adviser, named chairman of the Federal Council
on Science and Technology, and assigned responsibilities in the foreign
exchange programs. He also heads a group whose function is similar to
that of the old Office of Science and Technology. In these respects, his
position is similar to that of the former adviser, Edward David.

There are major differences, two of which have been repeatedly em-
phasized. One is that Stever’s position in the hierarchy is lower than that
formerly enjoyed by David. A second is that Stever has great responsi-
bilities as director of the National Science Foundation. A third major
difference, and one that has not received much attention, is in the Presi-
dent’s Science Adviser’s source of advice. An important component of
the previous system was the President’s Science Advisory -Committee
(PSAC). This body of 18 experts was a weighty factor in science policy.
In the early days of PSAC (the late 1950’s), the committee functioned
especially well. The tasks it worked on were largely related to the na-
tional defense. Members were physical scientists expert in those matters.
With time, the problems changed, became more people-oriented—
poverty, crime, transportation, and the environment, to name a few. It
was no longer possible for a committee of 18 to include experts in all
the areas.

Members of PSAC, being an elite group and occupying a lofty sta-
tion in the scheme of things, fell victim to a common human disease:
arrogance. This was manifested both publicly and privately, but mainly
privately. Behind the scenes, PSAC attempted to wield great influence
on the decisions and policies of the various governmental agencies. In
the process, the part-time committee made full-time enemies. The major
political blunder, however, was that members of PSAC occasionally dis-
agreed publicly with the President. This occurred both in Democratic
and in Republican administrations. Public and private squabbles are
part of the democratic process, but when they occur in the President’s
own family, they add to his burdens and destroy the value of such an
advisory group.

In his role as President’s Science Adviser, Stever will find it necessary
to seek counsel from scientists and engineers outside the government.
In his position as director of the National Science Foundation, he
already has access to many sources of advice. In addition, it appears
that he will make some use of the potentialities of the scientific and
technical societies. Many of these have organized committees on science
policy matters.- Some have established Washington offices.

On 10 September, Stever conducted a meeting of presidents or prin-
cipal officers of most of the major scientific and engineering organiza-
tions. Societies totaling nearly a million members were represented.
Stever indicated that he would welcome policy advice and recommenda-
tions concerning personnel. As specific problems arise, the appropriate
organizations will be tapped. Thus it seems that a major difference be-
tween the new and the old apparatus will be the replacement of a small,
formal, elite group by more broadly based ad hoc groups. The concept
is worth a try. Whether it will be viable will depend on how effectively
it is implemented by both sides.—PHiLIP H. ABELSON
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Taxpayers, you have invested in the space program.

Now benefit from your investment.

Miami and environs, 22 Mach 1973

The U.S. Geological Survey, which runs the EROS program (Earth Resources
Observation Systems ), points out an opportunity to serve the public interest by
calling to your attention that imagery is now available of just about any region
on earth, except within some 900 miles of the poles.

Everywhere else, NASA’s ERTS (Earth Resources Technology Satellite)
goes over every 18 days 567 miles high, looking down in four wavelength
bands: 0.5-0.6 um, 0.6-0.7 um, 0.7-0.8 um, and 0.8-1.1 um. Anybody—grade
school teacher, ranch broker, botanist, Cub Scout—with $1.75 to spend can
have a 9”7 x 9” print of any place selected. The 9” x 9” will encompass 115
miles x 115 miles. Changes may be apparent from the previous pass.

For the sake of preserving the earth’s glory, let’s learn how to look through
mankind’s new microscope-in-reverse. Let’s assume that if Aristotle and his
friends had had even ordinary microscopes, we’d all be happier today.

Details:

A quick way to get a look through that great
new reverse-microscope in the sky is to phone
605-594-6511 between 7 a.m. and 7 p.m. Cen-
tral Time. Tell what geographical area inter-
ests you and what you have in mind. You will
be talking to a helpful, well-informed, and
quite real person. His or her hand that isn’t
holding the telephone will be in contact with
heavy computer power.

The computer will even know how much
was under cloud each time ERTS passed over
the region of interest. It might even report
that the area was photographed in 1936 and
that, if you'd rather have that black-and-
white shot from 5,000 feet instead of infrared
“false color” from 567 miles, you can so
order. Or you might be told the same place
was photographed by a Gemini astronaut
with a hand-held camera or by completely
automatic equipment from Skylab this year,
and how would you like that?

The EROS price list reflects just the cost of
reproducing the photographs. (The cost of
the satellite is more widely shared.) A 40” x
40" color enlargement on paper, for example,
is priced at $25. To avoid misunderstanding,
you can take down the numbers of possibly
interesting pictures and check them out on a
microfilm browse reader at any of 19 loca-
tions in the U.S.A. before placing your order.
Black-and-white copy negatives or color inter-
negatives can be ordered if you wish to do

San Francisco and environs, 4 April 1973

Orleans and environs, 7 August 1972

Mississippi delta, 7 August 1972

your own printing. No copyright worries.

If you want to experiment with the color
rendition of the bands to emphasize certain
signatures, come in person any business day
from 7:45 a.m. to 4:30 p.m. to EROS Data
Center, 14 miles northeast of Sioux Falls, S.D.
Scientific staff members are available there
for consultation on instrumentation and inter-
pretation problems. }

Don’t expect much, though, by way of
direct interpretation. That the customer does,
or consultants the customer may engage,
assist:d by a fast-growing literature. Aerial
photography and the interpretation thereof
are not leaving the private sector. On the con-
trary, those in the business welcome EROS
as a tantalizer to swarms of new prospects.

EROS Data Center can also be queried by
mail (ZIP 57198).

An article in American Scientist 61:175
can take you farther into this fascinating sub-
ject. Address reprint requests to Eastman
Kodak Company, Dept. 55W, Rochester,
N.Y. 14650. But get in touch with EROS, not
Kodak, if you want a picture of the old home
town from 567 miles up.

You have heard of self-fulfilling prophecy? Its
converse, self-denying promise, may threaten if
this advertising proves too successful. There must
be a limit to how many inquiries a day can be
handled in the manner promised here,



