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FROM THE EDITOR . . . Kuster, John Turner, Gene McKelvey

As there are so many ‘news” in this and the crew at Eagle Studio, Dorothy

“new” expanded issue of DIVERSITY MacEoin, Pam Johannsen, Gilbert

I wanted to highlight just a few for you: Hersh, Steven Witt, Robert Falasca,

  Our “new” image (design, format David E. Lynch, Cecil Blackwell, Shei-

and color) la Gillette, Ed Crosby, Judith Lyman-

  Our “new”publisher (Genetic Re- Snow . . . and the dedicated members

sources Communications Systems, Inc.) of the DIVERSITY Advisory Board and

  Our “new” Board of Directors (list- the GRCS, Inc. Board of Directors.

ed on p. 2) Please help us to make DIVERSITY

  Our ‘new” location (727 8th St. SE, a news journal that will not only serve

Washington, DC 20003, 202-543-6843) all of the information needs of the plant

  Our “new” staff (Associate Editor genetic resources community, but a

and Office Manager Lisl Harper and journal that also serves as a beacon for

Contributing Editor David Malakoff) informing other “communities” about

  Our “new” Patrons and Sustaining this vital issue. You can help in this ef-

Members (listed on p. 38) fort by continuing to provide us - first

  Our “new” readers (more than 600 and foremost - with the “news,” but

have joined us since our last issue!) also by providing your ideas, guidance

These “news” could never have been and support.

born without the support and encour- It is a privilege to work with you in

agement of so many people and institu- t h i s  i m p o r t a n t  a n d  c h a l l e n g i n g

tions that make up what we call “the endeavor

plant genetic resources community.”

I want to take this opportunity to

thank just a very few of these very many

for contributing to the “rebirth” of

DIVERSITY: Jill Rubin, John Manwell,

Rise  Pennel l ,  Judy  Person,  Chuck Deborah G. Strauss, Managing Editor
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DEADLINE LATE BREAKER. . . As DIVERSITY was
going to press, National Plant Germplasm System Coordi-
nator QUENTIN JONES announced his retirement from the
USDA Agricultural Research Service (ARS) . . . ARS
Administrator Terry Kinney appointed Charles Murphy,
ARS/National Program Staff, as Acting Assistant to the
Deputy Administrator for Germplasm until a permanent
replacement is named . . . DIVERSITY will cover this
important development in detail in the next issue and pub-
lish an interview with Jones, the U.S. member of the Inter-
national Board for Plant Genetic Resources and the
individual many credit with “putting germplasm on the
map” in the United States. . . .

STP Targets Biotech
in Ag Research

An expert panel report commissioned by
the White House Office of Science and
Technology Policy (OSTP) and the Nation-
al Science Foundation (NSF) targets “bio-
technology in agriculture” as one of the
“most promising” research opportunities
currently available to scientists and tech-
nologists.

The report is one of seven recently
completed by expert panels to assist in
briefing federal officials responsible for set-
ting federal budget priorities. The seven
scientific and technical fields were select-
ed by OSTP in consultation with NSF and
the Committee on Science, Engineering,
and Public Policy of the National Acade-
my of Sciences.

The expert panel designating biotechnol-
ogy in agriculture as a priority area for fed-
eral attention largely attributed the fact that
the United States enjoys the world’s lowest
food costs to “the continuing application
of science to improve agricultural produc-
tivity.”

Predicts “Dramatic Gains”

The panel report, entitled Research
Briefings 1985, predicted that “new tech-
niques for transferring traits like drought
resistance between plant species should
produce dramatic new gains in agricultural
efficiency.”

The panel warned government officials.
however, that “knowledge of basic biologi-
cal mechanisms of individual plants, pest
insects, farm animals, or other organisms
has not kept pace with advances in biotech-
nology.”

To address this deficiency, the report
calls for the U.S. Department of Agricul-
ture to “broadly support” such basic

research.
Noting that it is too early to assess which

biotechnology applications will produce the
greatest returns. the panel recommended
that USDA “pay special attention” to:

   encouraging interdisciplinary research
and diversity:

 maintaining the integrity of peer
review systems for awarding research
grants;

   attracting high quality investigators to
the field:

  addressing regulatory issues that might
otherwise hamper progress; and

   providing for needed technical equip-
ment and facilities.
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Germplasm Research Key to Biotech

The expert panel singled out germplasm
maintenance and evaluation as a particu-
larly critical element in succesfully apply-
ing biotechnology to agriculture: “If the
genetic information of certain plant and
animals is lost or destroyed, the opportun-
ity to improve a species by genetic manipu-
lation will also be lost.”

The report cites an “increasing need for
access to the fundamental and n-replaceable
genetic Information that exists in collec-
tions housed at universities and state, fed-
eral and International institutions.”

The panel also notes that as new tech-
niques for mapping genes have emerged,

the problem of interpretation and coordi-
nation of data has become more complex.
Present “ad hoc efforts” to map and coor-
dinate the cataloging of genes in agricul-
turally important species, according to the
panel, “leaves researchers with incomplete
data bases and no mechanisms for uniting
all available genetic and biochemical data.”

“If the genetic information of
certain plant and animals is lost or
destroyed, the opportunity to im-
prove a species by genetic manipu-
lation will also be lost.”

To address these needs, the report
recommends that existing resources be
evaluated and organized so that the valu-
able information they contain “can be eas-
ily accessed by researchers and used to
coordinate research on characterizing the
genes of an organism.”

In addition. the report says that the man-
agement of germplasm collections should
be reviewed and the quality of germplasm
preservation and storage methods should
be assessed.

The expert panel on agriculture in bio-
technology was co-chaired by C. Eugene
Allen of the University of Minnesota and
Charles J. Arntzen of E.I. du Pont de
Nemours & Co.

Copies of the report, Research Briefings
1985, are available for $9.95 (prepaid)
from: National Academy Press. 2101 Con-
stitution Ave. NW. Washington, DC 20418.

The National Research Council’s Board
on Agriculture of the National Academy of
Sciences calls the increasing interest in the
preservation and comprehensive evaluation
of plant germplasm one of the first and
most “important implications” for agricul-
ture resulting from genetic engineering
technology.

In a recently released report (“New
Directions for Biosciences Research in
Agriculture”) on USDA Agricultural
Research Service (ARS) bioregulation pro-
grams, the Board characterized as “awe-
some” the tools now available to scientists.
The report predicted that molecular genetic
techniques “will likely have an impact on
agriculture comparable to that of the [Men-
del’s] laws of inheritance in the late 1800s.”

The Board defines genetic technology to
include recombinant DNA and the ability

to isolate, transfer and express foreign
genes in crop plants and food animals.
Other important capabilities the Board an-
ticipates from the new technology are:

  the efficiency with which new traits
can be incorporated into superior, adapted
crops and food animals and

  the ability to produce novel combina-
tions of traits that are difficult or impossi-
ble to create using conventional breeding
methods.

Germplasm Research To Be Beneficiary

Though the transfer of genetic technolo-
gy “is as difficult to foresee” as was the
development of sophisticated statistical
models for modem plant and animal breed-
ing from the basic gene theory of inheri-
tance, the Board sees intensified interest in
germplasm research as one of the impor-
tant “short-term” influences of genetic
engineering. Other areas in which the
Board observes increased interest include
biochemistry, physiology, pathology and
development.

The report says the existing knowledge
base supporting genetic engineering tech-
nology for the transfer and expression of
foreign genes in crop species is limited and
identifies “a major need” for increased
understanding of the genetic basis of im-
portant plant traits. (see story, p. 18)

According to the expert Committee on
Biosciences appointed by the Board to
undertake the study:

This knowledge will come only through
a concerted effort by plant geneticists,
cytogeneticists, biochemists, and de-
velopmental biologists to search the

germplasm of major crop species and
their relatives for agriculturally impor-
tant traits. These traits then must be
defined, in both genetic and biochem-
ical terms.

The 122-page study, undertaken by the
Board in response to a request from ARS
Administrator Terry Kinney to assist in the
Agency’s ongoing effort to improve and
streamline ARS research programs (see
DIVERSITY no. 4, p. 4). targets “high re-

ward opportunities” and specific program
objectives for long-term agricultural
research. The report also makes general

Molecular genetic techniques “will
likely have an impact on agricul-
ture comparable to that of the
[Mendel’s] laws of inheritance in
the late 1800s.”

recommendations as to how to achieve “the
optimal climate for basic research” as well
as specific recommendations on both plant
and animal sciences research (see box on
following page).

According to Ralph W. Hardy, the chair-
man of the 18-member Committee on Bio-
sciences Research in Agriculture appoint-
ed to author the report, the study provides
“a uniquely holistic view of agriculture”
that can be applied to the agricultural
research community at all levels, both
within and outside the publicly supported
system .”

Copies of the report are available for
$9.95 from: National Academy Press, 2101
Constitution Ave., N.W., Suite JAH 700,
Washington, DC 20418.

esource
Conservationists

Honored with MacArthur
“Genius” Awards

Two resource conservation experts were
among the 25 recent recipients of the
much-coveted MacArthur Fellowships,
known to many as the “genius awards.”

Peter Raven,* a conservationist and
botanist who serves as the director of the
Missouri Botanical Gardens in St. Louis,
will receive a tax-free grant of $240,000

over the next five years to fund his own
creative interests, with no strings attached.

Those interests include the coevolution
of plants and animals, natural resources
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conservation, particularly in the tropics,
and the study of the biology and systemat-
ics of the plant family Onagraceae.

Patrick Noonan, the founder of Conser-
vation Resources, Inc. in Washington, D.C.
was also granted a MacArthur Fellowship
grant of $212,000. Conservation Re-
sources, Inc. establishes partnerships

between the business community and con-
servation organizations by identifying
opportunities for collaboration.

Noonan is also co-founder and chairman
of the advisory committee of the Ameri-
can Farmland Trust, established in 1980 to
protect agricultural lands. He previously
served as the president of the Nature Con-
servancy, the largest private sanctuary sys-
tem in the world, concerned with preser-
vation of biological diversity, protection of
endangered species and land conservation.

Unconventional In Every Way

Unlike conventional grants, which re-
quire applications, stipulate how funds can
be used, and require reports and published

results, the Chicago-based MacArthur
Foundation - which was established in

High Reward
Opportunities

Predicted for ARS and
Biotech

The Board on Agriculture report on
“New Directions for Biosciences Research
in Agriculture” makes the following obser-
vations regarding “high reward opportuni-
ties” for Agricultural Research Service
(ARS) research programs in plant genetics:

The ARS must take a strong lead in

both basic and applied research in
plant genetics to sustain agricultural
growth and prosperity in the United
States. The Agency must be partic-
ularly committed to focused research
on important crop plants, the main-
tenance and use of germplasm collec-
tions, and high-risk, multidiscipli-
nary research that is essential in
bringing newer biotechnologies into
practice.

To improve the available technolo-
gy and the efficiency of gene isolation
and molecular cloning in plants, spe-
cial attention should be directed
toward the following:

  Characterization of the biochem-
ical basis and genetic traits involved

1978 after the death of Bankers Life and
Casualty Insurance Company president
John MacArthur - imposes no require-
ments, restrictions or performance stan-
dards on fellowship recipients. Winners
are chosen by a 15-member selection com-
mittee, from recommendations made by an
anonymous search committee of over 100.

“The MacArthur Fellows Program frees
outstandingly talented and creative people
from the constraints of having to earn a liv-
ing, conform to traditional career paths, or
be accountable to forces other than their
own productive instincts and energies,” said
MacArthur Foundation president John Cor-
bally in a statement describing circum-
stances beyond the wildest imagination of
most plant scientists or conservationists

. . . or most anyone else!

*It may be of interest to our readers to
note that Peter Raven is a member of the
Board of Directors of Genetic Resources
Communications Systems, Inc., the new
publisher of DIVERSITY. --Ed.

in important plant processes such as
photosynthesis, carbohydrate parti-
tioning, yield, heterosis, stress toler-
ance, and morphogenesis;

  Molecular characterization of mo-
bile genetic elements, such us trans-

posable elements, plant viruses, and
plasmids, and properties such as host
range, target sites for insertion into
chromosome, and the basis for the
genetic dialogue between genes of the
nucleus and organelles;

  Understanding of the basic chro-
mosomal structure and function under-

lying conventional cytogenetic manipu-
lations, such us the creation of al-
loplyploids with wide crosses, and the
development of principles to guide the

use of novel methods, such us microin-
jection and cell fusion, to manipulate
chromosomes or parts of chromo-
somes;

  Understanding of the principal
molecular factors and DNA sequences
underlying the regulation of gene ex-
pression, such us mechanisms as-
sociated with chromosomal structure,
sequences flanking coding regions,
signals within coding regions, and
functions of introns;

  Development of vector systems for
transient expression assays.

ongress
Funds OTA Study

on Diversity
A congressional request for the Office

of Technology Assistance (OTA) to study
“Technologies to Maintain Biological
Diversity” is yet another indication of the
growing interest in biological diversity is-
sues in Washington (see stories, pp. 4, 5

and 8).
The OTA - which is the research arm

of Congress - said its two-year study will
“assess the scientific knowledge and tech-
nologies available to maintain plant and
animal diversity.” The study began
October 1, 1984, and is expected to be com-
pleted in September, 1986. A first draft is
due next January.

According to an OTA outline of the pro-
ject, the study will pay particular attention
to plant genetic resources and agriculture.
For example, 13 of 45 papers commis-
sioned by OTA for the study will deal spe-
cifically with plant genetic resources. Also,

Included among the observations and
recommendations the report makes regard-
ing “the optimal climate for basic agricul-
tural research” are:

. . . Public support of basic plant genet-
ic research needs increased attention . . .
us currently some of the strongest programs
are located within the research laborato-
ries of private companies.

. . . An ARS Advisory Council consist-
ing of 5 to 10 leading scientists in the
research community and reporting direct-
ly to the ARS administrator should be

created.
. . The ARS National Program staff

[should] provide strong support for crea-

tive research in the laboratory while assur-
ing the flexibility that is essential for pur-
suit of the most promising ureas of
research.

. . The scientific and managerial
leadership of ARS [should] seek ways to
facilitate interdisciplinary activities.

. . . The establishment of additional

relationships between strong university
groups and select ARS scientists [should
be] encouraged.

. . . ARS must begin to explore research

relationships in biotechnology with indus-
try, just us many universities have begun
to do. 
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one of the five Technical Work Groups es-
tablished to assist the OTA will be devoted
to plants.

“Maintaining biological diversity is both
a matter of insurance and investment neces-
sary to sustain and improve agricul-
ture . . . ,” the OTA outline said. “Gen-
etic diversity is the base for productive
agriculture.”

Study Focuses on Broad Spectrum

The study, which was requested by vari-
ous members of both House and Senate
foreign policy, science and wildlife
committees, will have five parts. With
assistance from the five Technical Work
Groups and a 16-member Advisory Board,
the OTA will assess:

 the rate at which biological diversity
worldwide is being lost, and the effect the
loss will have on the U.S.
 the economic, social, ecological, and

political implications of a decline in bio-
logical diversity;
  in-situ and ex-situ technologies for main-
taining biological diversity, and the costs
and benefits of the two approaches;
  the state of U.S. and global efforts to col-
lect, catalog, and exchange germplasm, and
the effectiveness of U.S. domestic and
international programs in developing and
transferring technologies for maintaining
biological diversity; and
  “possible policy options for Congress”
in dealing with biological diversity issues.

The five Technical Work Groups -
Plant, Animal, International Ecosystems,
Domestic Ecosystems, and Values - have
between four and six members each. The
16-member Advisory Panel, which is
chaired by Kenneth Dahlberg, Dept. of Po-
litical Science, Western Michigan Univer-
sity, will meet with OTA staff three times
during the course of the study. Panel and
Work Group members come from academ-
ic, industrial, and public interest back-
grounds and are from the U.S. and
overseas.

Both the Panel and the Work Groups will
comment on the heart of the OTA study -
the 45 papers commissioned by OTA. The
papers are grouped under the five Work
Group titles, with more papers under
“Plants” than any other area.

Susan Chen, OTA’s Biological Diversity
Coordinator, is directing the study, and Ed-
ward F. MacDonald is the Research
Analyst. For information, contact them at:
OTA, Washington, D.C. 20510, (202)
224-8996.

OTA Biological Diversity Work Group
Members and Advisory Panel

Plant Work Group members include Robert
Hanneman, Dept. of Horticulture, Univer-
sity of Wisconsin; Thomas Orton, Agri-
genetics Corporation; Robert Stevenson,
American Type Culture Collection; Jack
Kloppenburg. Dept. of Rural Sociology,
University of Wisconsin; Jake Halliday,
Bettelle-Kettering Research Laboratory, and
Gary Nabhan, Office of Arid Lands Studies,
University of Arizona.

Advisory Panel members include Peter Carl-
son, Crop Genetics International; Clarence
Dias, International Center for Law in Devel-
opment: Donald Duvick, Pioneer Hi-Bred
International, Inc., Major Goodman, North
Carolina State, NC; and Robert Prescott-
Allen, Vicoria, Canada.

Papers Commissioned for

OTA Study on Plants

Status & Trends of Wild Plants - Hugh
Synge, Kew Gardens

Status & Trends of Ag. Crops & Wild Rela-
tives - Christine Prescott-Allen

Diversity & Distribution of Wild Plants -

Peter Raven, Missouri Botanical Gardens

Technologies to Enhance Plant Diversity -

Tom Orton et al., Agrigenetics Corp.

Technologies to Store Plant Germplasm -

Lee Towill et al., National Seed Storage

Laboratory

Technologies to Evaluate and Characterize

Germplasm - Norm Weeden and David

Young, Cornell University

Plant Germplasm Quarantine Practices -

Robert Kahn, USDA-APHIS-PPQ

Market Forces/Institutional Factors Affect-

ing the Plant Breeding System - Fred Bliss,

University of Wisconsin

Historical Analysis of Genetic Resources
Valuation - John Pierre Berlan, Harvard

University

Technologies to Maintain Microbial Diver-

s i t y - Jake Halliday, et al., Battelle-
Kettering

Technologies to Maintain Tree Germplasm

Diversity - Frank Bonner, USDA Forest
Service

Living Collections of Plants Grassroots

Activities in the U.S. - Gary Nabhan, Native

Seeds Search

Plant Grassroots Activities Assessment -

Cary Fowler, Rural Advancement Fund

The private sector of the agricultural
industry spends approximately $1.7 to $2.6
billion per year on agricultural research,
according to a recently published survey
conducted by the Agricultural Research
Institute (ARI).

The 356 companies that reported their
research expenditures to ARI provide
budgets of approximately $1,303,450,000
per year for in-house research programs.

The survey indicates that 141 of the com-
panies that reported supporting research
through grants or contracts to universities,
foundations or other organizations report-

ed a total of approximately $67,325,670, an
amount which ARI says is probably under-
reported due to survey limitations.

The total research expenditures for both
in-house and outside research of the com-
panies surveyed totaled $1,370,775,670.

According to the ARI survey, 119 com-
panies reported doing no research, and 86
of those reporting indicated doing no bas-
ic research, revealing that 62 % of the com-
panies responding to the ARI survey are
not funding basic research.

The survey was the third in a series con-
ducted by ARI “to obtain data on the areas
of emphasis and magnitude of expenditures
by private industry for agricultural
research.” The last survey covered a peri-
od of 1976 and 1977.

Survey Indicates Trends

Though ARI says it made no attempt to
evaluate the “quantitative significance” of
changes in priorities in agricultural
research and budgetary support since that
time, the Institute made the following
observations based on the survey:

  Despite the controversy surrounding
the six-year implementation plan estab-
lished by the USDA Agricultural Research
Service in 1983 (see DIVERSITY no. 4,
p. 4), the plan has made ARS and agricul-
tural experiment staton research planning
more effective, provided a basis for evalu-
ating scientist and budgetary needs, and
opened a path for more communication on
research needs both within and between the
private and public sectors.

  Because of the “noticeable dichotomy”
in the attitudes of companies regarding em-
phasis on basic, applied and developmental
research - with some investing heavily in
basic research and others focusing primar-
ily on product development - the total pri-
vate sector agricultural research budget
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does not necessarily indicate the emphasis
on basic versus applied or developmental
research in private industry.

Information obtained from the 356 com-
panies surveyed by ARI included data on
201 companies that responded to the 1983
Kalton-Richardson survey of private sec-
tor plant breeding programs (see DIVER-
SITY, no. 6, p. 16).

For further information and copies of the
1985 ARI survey, contact: ARI, 9650
Rockville Pike, Bethesda, MD 20814. (301)
530-7122.

Secretary of Agriculture John Block pre-
sented Agricultural Research Service
(ARS) Administrator Terry B. Kinney with
the USDA Distinguished Service Award in
recent ceremonies at USDA headquarters
in Washington, D.C.

Kinney received the award, USDA’s
highest form of recognition for exception-
al leadership and achievement, for “out-
standing leadership of the world’s largest
single agricultural research program and
for developing the first comprehensive pro-
gram plan, addressing both short- and long-
term issues.”

Block also honored an ARS Reorgani-
zation Group of seven ARS administrative
personnel with Distinguished Service
Awards for “successfully implementing a
major reorganization of the Agricultural
Research Service Field and Headquarters
organizations” (see DIVERSITY, no. 4,

p. 4).
Led by Arthur Nies, ARS Deputy Admin-

istrator for Administrative Management,
the group is credited with “consolidating
and streamlining” many basic operations
within ARS and redirecting $6.3 million
and 200 positions in overhead and non-
scientific work to “high priority research”
(see story, p. 14).

Other members of the group include:
Thomas Clark, Associate Deputy Admini-
strator for Administrative Management;
Thomas Army, Deputy Administrator for
the ARS National Program Staff; Edward
Knipling and Danny Laster, Associate
Deputy Administrators for the National
Program Staff; J.L. Wilson, Director of
Financial Management; and Michael
Christensen, Director of ARS Personnel.

Secretary Block also conferred a 1985
USDA Distinguished Service Award on

Edgar Kendrick for “outstanding leadership
in the establishment and administration of
the Assistant Secretariat for Science and
Education and the Office of Grants and
Program Systems during a distinguished
career as a scientist and science adminis-
trator in USDA’ (see DIVERSITY, no. 6,
p. 4). 

Tempers flared on Capitol Hill when an
interagency government task force unveiled
the long awaited “U.S. Strategy on the Con-
servation of Biological Diversity.”

The U.S. Agency for International Devel-
opment (AID) delivered the report to Con-
gress in February, and at congressional
hearings in June, critics testified that the
54-page report was “highly inadequate,”
contained “no commitments to action,” and
ignored the need for increased funding of
biological diversity conservation efforts.

The report, which was mandated by
Congress in the International Environment
Protection Act of 1983, was the product of
an AID-led interagency task force com-
posed of representatives from 11 govern-
ment agencies. U.S. Department of Agri-
culture staff who contributed to the U.S.
Strategy included Quentin Jones, Stan
Krugman, Daniel Colacicco, Marshall
Godwin, and Linda Langner.

Catalyst: 1981 Conference

The task force, and report, grew out of
recommendations made at the 1981 State
Department-sponsored Strategy Confer-
ence on Biological Diversity (see DIVER-
SITY, no. 1, p. 21). The 1981 conference,
which was attended by more than 300 poli-
cy and technical experts, set the stage for
the current report by recommending that
Congress establish an interagency task
force on biological diversity. The 1983 In-
ternational Environment Protection Act -
which made diversity conservation “an
important objective of U.S. development
assistance” - officially created the task
force, and directed it to prepare the cur-
rent strategy report.

The task force was also aided by a non-
governmental Biological Diversity Work-
ing Group, chaired by World Wildlife Fund
President Russell Train and made up of
representatives from business, environmen-
tal, and public interest groups. The group

has issued a separate document that con-
tains an analysis of and comments on the
U.S. Strategy report (for copies, see
below).

The focus of the report is on the impact
that U.S. foreign aid programs have had on
biological diversity in developing countries.
Its central theme is that “since biological
diversity is a measure of economic poten-
tial as well as genetic wealth provi-
sions for conserving biological diversity
must be incorporated into development
planning. Specifically, this means that
concern for biological diversity should be
an integral part of all development
programs.”

Agricultural research and germplasm
conservation efforts figure prominently
among the 67 recommendations in the
strategy report (see box on next page)

AID Strategy Recommendations

The 67 recommendations made in the
U.S. Strategy Report include:

Short-term actions that can be carried

out within existing budgets:

  The U.S. should support training in
LDCs (lesser developed countries) for
ex-situ and in-situ germplasm conserva-
tion.

  As it plans new agricultural proj-
ects, AID should encourage host gov-

ernments to carefully evaluate the
comparative potential of traditional
systems and the more intensive, high-
yield, agricultural systems.

  The U.S. should encourage research
on traditional agriculture and the broad
applications of such systems.

  The U.S. should expand its cooper-
ation with existing international organi-
zations like the International Board of
Plant Genetic Resources and the Food
and Agriculture Organization of the
United Nations.

Long-term action(s) for which re-

sources are not presently available:

 The U.S. should develop and/or
strengthen institutions that collect,
maintain, and disseminate genetic re-
sources. Organizations such as the
International Board for Plant Genetic
Resources must have sufficient re-
sources to assist LDCs.

Current Efforts Assessed

The report also contains a 13-page out-
line of current U.S. diversity conservation
efforts. According to the report, the U.S.
currently “conducts or supports over 700
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projects that improve the conservation and
use of regional and local natural resources.”
However, the report says that “estimating
the precise total that the U.S. Government
spends on diversity conservation efforts is
difficult.”

For example, AID notes that in many of
its own 253 diversity conservation pro-
grams, “biological diversity is incorporated
only as a component” of other activities,
giving “a misleading idea of AID’s current
involvement.” Critics say that only about
five AID projects directly involve diversi-
ty conservation.

The report concludes by saying that “the
U.S. government is already making a con-
siderable contribution to preservation of in-
ternational biological diversity, [but that]
significant additional impact can be
achieved through greater efforts to incor-
porate biological diversity concerns into
exist ing programs. .  Cooperation
among agencies is extensive but could be
significantly improved.”

At a June hearing, an AID official told
the House Subcommittee on Human Rights
and International Organizations that the
report will be sent to AID staff around the
world. and that “a preliminary two-year
plan of action [based on the report] has
been formulated. [It]  will  include
guidance on activities that AID should not
support as well as on those it should” (see

box below).

AID Action Plan Authors

AID’s Biological Diversity Action
Plan will be drawn up by Mark Shaffer,
AID’s Biological Diversity Coordinator,
and Molly Kux, an environmental spe-
cialist. Shaffer replaces Jim Sherbume,
who left that post last year. Shaffer will
also prepare the Annual Report on the
biological diversity strategy that is due
to be delivered to Congress in
November.

Report Sparks Criticism

At the same hearing, however, the report
drew criticism from Subcommittee chair-
man Gus Yatron, (D-PA.), and a number
of environmental groups. “After review-
ing the report, I am concerned whether it
really advances a cohesive, coherent strat-
egy,” Yatron said.

In one of the milder responses to the
report, former New Jersey congressman
Andrew Maguire said that “the report it-
self is substantive and comprehensive.
Unfortunately it is more a list of op-

tions than a strategy which our govern-
ment is prepared to fund and carry out.”
Maguire is Vice President of the World
Resources Institute.

The National Audubon Society’s Direc-
tor of International Issues, Frances Lip-
scomb, said that many groups “think this
strategy is not enough. [As] currently
drafted, it asks for largely voluntary im-
plementation with a minimal financial
commitment. It’s hard to assume such a
strategy will be successful. Financial
support for biological diversity projects is
essential, not optional.”

For copies of the U.S. Strategy, contact:
Agency for International Development,
Washington, D.C. 20523, (202) 632-9884.
For copies of the non-governmental Bio-
logical Diversity Working Group com-
ments and analysis, contact: Tina Hester,
World Wildlife Fund-U.S., 1601 Connec-
ticut Ave. NW, Washington, D.C. 20009,
(202) 387-0800. �

As DIVERSITY was going to press
Human Rights and International Organiza-
tions Subcommittee Chairman Gus Yatron
introduced two bills (HR 2957 and HR
2958) related to diversity conservation.

HR 2957 would require AID to consider
tropical deforestation effects when approv-
ing project funds. HR 2958 requires AID
to consider biological diversity when devel-
oping a strategy statement or other coun-
try plan. The bill also mandates AID to
accomplish goals set out in country strate-
gies with the help ofprivate voluntary and
non-governmental organizations. The
legislation sets aside $10 million or more
for each fiscal year beginning in FY 1987
to be spent on AID biological diversity
projects.

Sources say both Senate and House com-
mittees intend to schedule hearings on
biological diversity this fall.

In a joint appearance before the national
media in Washington, D.C., Secretary of
Agriculture John Block and William L.
Brown of Pioneer Hi-Bred International,
Inc. announced a $1.5 million grant from
the international seed company to support
USDA research on corn germplasm collec-
tions stored in Latin American seed banks.

Under the terms of the unique public/
private sector partnership agreement, the
USDA’s Agricultural Research Service
(ARS) will receive the funds in annual in-
stallments of $300,000 for the next five

years. The results of all research support-
ed through the grant will be made availa-
ble worldwide to all plant breeders, accord-
ing to Brown.

The work, which will focus on research
to identify corn varieties with natural in-
sect, disease, and drought resistance that
can be transferred to hybrid varieties for
farmers, will be carried out primarily by
Latin American plant breeders under
agreements with ARS. The project will be
administered by the National Plant Germ-
plasm System with guidance from a com-
mittee of government, university and pri-
vate company corn breeders from the U.S.
and Latin America.

The Pioneer grant will greatly enhance
and expedite a joint U.S./Mexican germ-
plasm program announced last year (see
DIVERSITY, no. 6, p. 15). That project
established a framework for research on the
Latin American corn collections and was
the result of years of effort on the parts of
the National Plant Genetic Resources
Board, the National Plant Germplasm
Committee, the Maize Crop Advisory
Committee and North Carolina State
University.

NPGS Funding Can’t Meet
“Critical Need”

Brown told reporters that Pioneer is sup-
porting the research because federal fund-
ing for the National Plant Germplasm Sys-
tem falls short of meeting what he termed

“the critical need” to evaluate the Latin
American collections. The collections are
stored in government seed banks located in
Mexico. Colombia and Peru.

He reiterated the concern voiced last
year by a delegation from the Plant Breed-
ing Research Forum to congressional lead-
ers that evaluation of important germplasm
collections such as those housed in Latin
America must be given a very high priori-
ty if plant breeders are to effectively uti-
lize them to improve crop performance (see
DIVERSITY, no. 5, p. 8 and no. 6, p. 9).

“The value of these Latin American corn
collections - containing more than 20.000
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samples of corn seed that could be used to
develop superior corn hybrids - cannot be
overestimated,” said Block in accepting the
grant.

Stressing the need for long-range agri-
cultural research in spite of current sur-
pluses, the Agriculture Secretary explained
that “by making possible [the availability]
of better corn hybrids 10 to 20 years in the
future, these collections can help reduce
farmers’ production costs and help make
production agriculture even more
efficient.”

“We feel certain that some of the distant
relatives of our modern corn hybrids now
housed in the Latin American seed bank
can be used to improve corn resistance to

diseases, insects and other hazards,” Brown
said. “This project could conceivably help
us deal more quickly with a future crop dis-
ease problem that might otherwise create

serious food shortages.”

Industry Must Assist

At the press conference, Brown took the
opportunity to remind the public of the
Plant Breeding Research Forum’s underly-
ing message to government decision mak-
ers who are today troubled more by agri-
cultural surpluses than shortages: genetic
improvement of plants through plant breed-
ing is a long-term effort requiring at least
10 years of research before results can be

achieved.
Both Secretary Block and Brown, who

currently chairs the National Academy of
Science’s Board on Agriculture, expressed
their hope that, during this period of severe
budgetary contraint, other agribusiness
concerns would take the lead from Pioneer
in forming partnerships with the govern-
ment to support research critical to agri-
cultural growth. �

AST Cites Need for
New Crops Institute

A National New Crops Institute should
be established by the federal government
as an independent, joint government-
industry entity in order to provide a much-
needed resource for crop researchers, pro-
ducers and processors.

That proposal is one of several recom-
mendations made by the Council for Agri-
cultural Science and Technology (CAST)
in a recently released report on new crop
development.

The report, “Development of New
Crops: Needs, Procedures, Strategies and
Options,” offers a comprehensive review of

the economic need for and the potential
contribution of new crops. The study de-
tails the costly and arduous long-term,
multidisciplinary effort - from germplasm
collection to commercialization - involved
in successfully introducing new crops and
explains why many past efforts have failed.

Blueprint for U.S. New Crops Program

The report also offers suggestions as to
how American agriculture could institute
an effective new crops program. In addi-
tion to predictably calling for more state
and federal funding (CAST notes that the
$2.95 million budgeted for 1984 new crops
research by USDA represents only 0.3%
of the combined state and federal appro-
priations for agricultural research in 1983),
the report asks government and industry to
consider the concept of a National New
Crops Institute.

In addition to serving as a clearing house
for information regarding crop resources,
CAST says the Institute would conduct
research, train technicians and offer devel-
opment incentives and assistance to entre-
preneurs in evaluating and implementing
potential enterprises.

The CAST report, written by a task force
of new crops experts, says that the amount
of federal funds (in addition to anticipated
support from the private sector) to provide
relatively long-term and stable support for
the Institute could be based upon gross
farm income, the cost of controlling sur-
pluses of field crops, or some other index,
with the amount allocated in any one year
to be spent over a period of, say, ten years.

The report also includes an appendix
reviewing the status of selected new crops
that covers soybean, sunflower, oilseed
rape and mustard, crambe, jojaba, mead-
owfoam, kenaf, guayule, cuphea and buf-
falo gourd.

CAST undertook the new crops study in
response to a request from former Iowa
Senator Roger Jepsen in 1983 when he was
chairman of the Congressional Joint Eco-
nomic Committee. Jepsen suggested that
developing “a variety of crops with high,
multiple-use demands which nobody else
does, or perhaps even can, produce would
help America reestablish its dominance in
world food production.”

Other CAST task forces are in the
process of completing reports on “Plant
Germplasm Preservation and Utilization in
Agriculture” and on “Genetic Engineering
in Agriculture.”

For copies of the report and information
on other CAST activities, contact: CAST,
250 Memorial Union, Ames, IA 50011,
(515) 294-2036 and 2903. �
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“The germplasm and the ‘know-how’ are
now available to double the alfalfa forage
yield currently produced on farms,” alfal-
fa research specialist D.F. Beard told scien-
tists in a keynote addres to the 29th North
American Alfalfa Improvement Confer-
ence. The alfalfa experts met in Leth-
bridge, Alberta, Canada, to celebrate fifty
years of progress in alfalfa improvement.

Beard, a former research director for
W.L. Research, Highland, Maryland, attri-
buted much of the credit for the 41 percent
increase in alfalfa forage yield over the past
three decades to “the outstanding progress”
that has been made in enhancing the depen-
dability of the alfalfa crop.

While disaster has not threatened alfalfa
production as it has in varieties of oats,
wheat, soybeans and corn hybrids, Beard
said, the germplasm diversity that has been
maintained by both public and private
alfalfa plant breeders has been sufficient to
solve a number of potentially serious
problems.

Crisis was Thwarted

As an example, the alfalfa scientist
reminded his colleagues of the spotted al-
falfa aphid - “a pest that nearly wiped out
the southwestern alfalfa crop twenty-five
years ago.” In Beard’s opinion that episode
“came as close to being a disaster as any-
thing we have seen in the last fifty years.”

To respond to this crisis, alfalfa breed-
ers found that the variety Lahontan -
which was developed and released for its
combined stem nematode and bacterial wilt
resistance - had an acceptable level of
resistance to the spotted alfalfa aphid.
Farmers were then able to use Lahontan to
fill the gap as a spotted alfalfa resistant var-
iety until additional resistant varieties could
be developed for adjacent adaptation areas.

That episode “came as close to be-
ing a disaster as anything we have
seen in the last fifty years.”

With few exceptions, resistant germ-
plasm such as Lahontan “has been avail-
able to meet the everchanging demands for



resistance to new pests,” claimed Beard. It
is this “plasticity” of alfalfa germplasm,
he told the audience of alfalfa experts, that
has not only facilitated modification of the
crop in developing good levels of pest
resistance, but that has also extended the
range of adaptation and use.

Beard concluded his review of the
progress of alfalfa improvement over the
past five decades by crediting the current
trend of increased alfalfa acreage in Cana-
da and the United States to “the broad
germplasm resources available to breeders
in the development of adapted varieties for
new areas of production.”

The complete report of the NAAI Con-
ference covers the sixty-eight technical
papers that were presented at the confer-
ence and also includes two travel reports

on foreign germplasm collection trips. One
travel report details a thirty-day collecting
trip to the U.S.S.R. conducted in 1982 by
M.D. Rumbaugh and K.H. Asay, USDA-
ARS, Utah State University. That trip
resulted in 412 accessions being added to
USDA plant germplasm resources.

Another forage plant collecting trip, also
conducted by Rumbaugh and his colleague
W. L. Graves, was made to Morocco in
1983. This collection resulted in the ac-
quisition of 855 accessions to USDA germ-
plasm resources.

For copies of the report and information
on the next NAAIC conference, scheduled
to be held at the University of Minnesota
in 1986, contact: J.H. Elgin Jr., USDA-
ARS, Field Crop Laboratory, Bldg. 001,
Rm. 335, BARC-W, Beltsville, MD 20705.

eed Inventory Available for Gardeners
After three years of work, Kent Whealy

has finished compiling the first complete
inventory - since 1903 - of U.S. and
Canadian commercially available vegetable
varieties.

Aimed at the serious gardener interested
in conserving rare or unusual varieties, The
Garden Seed Inventory lists nearly 6,000

non-hybrid vegetable varieties available
from 239 U.S. and Canadian seed compa-
nies. The 448-page book includes variety
names and descriptions, range of days to
maturity, and a list of all the companies still
stocking that variety.

A Preservation Tool

“The Garden Seed Inventory was actu-
ally developed as a preservation tool,” says
Whealy. “Consolidation within the seed
industry and current economic conditions
are threatening to destroy forever most of
our garden seed heritage.” Already, he
says, almost 60% of the varieties included
in his book are available from only one or
two sources.

In the Inventory's introduction, Whealy
writes that “the major forces threatening
diversity include: plant patenting legisla-
tion; takeovers of seed companies by multi-
national corporations; plant breeding for
machines instead of gardeners; the profit-
motivated hybrid-bias of most seed com-
panies; and [the] increasing bankruptcies
of small business. We cannot allow this
irreplaceable genetic wealth to be destroyed
just for short-term profits. . .”

In Whealy’s opinion, the Inventory’s

greatest value is that it shows which varie-
ties are in the most danger before they are
dropped. The garden seeds currently
being dropped from the catalogs “are the
best home garden varieties we will ever
see,” he claims in the introduction. But
“when a large corporation buys out a
small, regional, family-owned seed com-
pany, it invariably drops the former own-
er’s collection of standard varieties and
replaces them with more profitable hybrids
and patented seeds. . . . If home gardeners
allow their vegetable heritage to die out,
they will be locking themselves forever into
a position of dependence on the seed com-
panies and the varieties that their owners
choose to offer.”

University of Massachusetts biologist
Garrison Wilkes says, “The Inventory is
like a fire bell. Hopefully [it] will find its
way ... where it can be used to save the
diversity and regional heritage of Ameri-
can vegetable gardens.”

The author says that any profits from the
book will be used to buy a small farm in
Iowa which would become “a living muse-
um for endangered commercial vegetable
varieties.” Currently, Whealey is director
of the Iowa-based Seed Savers Exchange,
which is buying up endangered commer-
cial varieties and developing a network of

growers to keep them alive.
Copies of The Garden Seed Inventory are

available for $12.50 (softcover), and $20.00
(hardcover) from Seed Savers Exchange,
203 Rural Ave., Decorah, IA 52101.

Economists Report
On PVPA Impact

Considered strictly from an economic
perspective, the Plant Variety Protection
Act (PVPA)* provides additional incentives
which can increase - rather than decrease
- genetic diversity of major crops, says a
report recently published by the American
Seed Trade Association (ASTA).

The report, entitled An Economic Anal-

ysis of the Plant Variety Protection Act, says
these incentives include an increase in
breeding efforts using different techniques
and germplasm pools and the “overriding
requirement” for private firms to avoid
widespread failure of a crop variety.

According to the report, written by econ-
omists William Lesser and Robert Matson,
much of the current genetic uniformity is
a “market phenomenon” - and one largely
unrelated to the Act.

Their study, based on a review of exist-
ing literature, evaluates the PVPA from two
perspectives:

  the potential impact of the Act on in-
centives for private investment in plant
breeding; and

  the potential deleterious impact of the
Act.

In addition to the effect of the PVPA on
genetic uniformity, the book analyzes the
effect of the Act on seed prices, acquisi-
tions, agricultural structure, and sales to
developing countries.

The report is designed to be read by per-
sons who have not had training in either
economics or seed breeding practices, and
the authors note that while the study was
supported by ASTA, the ideas reported do
not necessarily reflect the position of the
Association.

Copies of the report are available for
$10.00 plus mailing costs from: ASTA,
1030 15th St. NW, Washington, DC 20005,
(202) 223-4080. 

*For an overview of the PVPA see Facts on
the Plant Variety Protection Act, DIVER-
SITY, no. 6, p. 7.
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In this and subsequent issues, I will share
with the readers of DIVERSITY news about
the activities and plans of the National
Plant Germplasm Committee (NPGC). I
will use this column to inform and to seek
information. We can start and continue a
dialogue that will broaden the awareness
of the National Plant Germplasm System

(NPGS) and how it contributes to the wel-
fare of agriculture and the Nation. We can
identify and discuss research needs in plant
germplasm. I encourage your comments

and questions in response to what I may
write in this magazine. I will encourage
your assistance in expanding the reader-
ship of DIVERSITY. I believe it will be-

come the voice of plant germplasm. You
can help make it so with your participation.

The current membership of the NPGC
will be provided periodically to keep you
aware of who is representing the federal,
state, and industry components in the
NPGS and to provide you a point of con-
tact. They are interested representatives
and can be even more effective if you let
them know what you think is important in
plant germplasm.

You will note in the list of NPGC mem-
bers (see box) that the states are represented
by Deans of Colleges of Agriculture or
Directors of Agricultural Experiment Sta-
tions who serve as Administrative Advisors
to regional research projects associated
with regional plant introduction stations.
The programs of these stations are impor-
tant components of the NPGS.

Industry is represented by individuals
from the National Council of Commercial
Plant Breeders and the American Seed
Trade Association, two of the most impor-
tant organizations in the U.S. dealing with
germplasm, primarily as commercial seed.

The federal component of the NPGS is
represented by line officials who implement
and manage research programs in plant
germplasm and staff officials who plan,
advise, and coordinate program activities
within federal agencies and among state
cooperators.

Several observers representing interna-
tional germplasm interests and professional
societies in the U.S. also meet regularly
with the NPGC. They provide an impor-
tant communication link to groups impor-
tant to an effective NPGS. The NPGC last
met in Beltsville, Maryland, on April 16-18,
1985. This was the first meeting after the
election of officers in September 1984, and
considerable time was spent finalizing the

Members of the National Plant Germplasm Committee

Administrative Advisers (SAES)

Merle H. Niehaus, Associate Director
Agricultural Experiment Station and Dean,
College of Agricultural Sciences
Colorado State University
Ft. Collins, CO 80523
(303) 491-6272

Lamartine F. Hood, Director, New York
State Agricultural Experiment Station
PO. Box 462
Geneva, New York 14456
(315) 787-2211

Roger L. Mitchell, Vice Chairman, NPGC
Dean, College of Agriculture, and Direc-
tor, Agricultural Experiment Station
University of Missouri
Columbia, MO 65211
(314) 882-3846

Charles W. Laughlin, Associate Director
Agricultural Experiment Station
University of Georgia
Experiment, Georgia 30212
(404) 228-7263

James E. Halpin, Director-at-Large
Southern Region
104 Barre Hall
Clemson University
Clemson, SC 29631
(803) 656-3143

National Council of Commercial
Plant Breeders

William L. Brown, Honorary Chairman,
Pioneer Hi-Bred International, Inc.
6800 Pioneer Parkway, P.O. Box 316
Johnston, Iowa 50131
(515) 270-3155

Robert E. Strosnider, Director of Research

Asgrow Seed Company
Gull Road
Kalamazoo, MI 49001
(616) 385-6606

Steve Eberhart, Vice President for Inter-
national Technology
Funk Seeds International
P.O. Box 2911
Bloomington, IL 61701
(309) 829-9461

USDA, Agricultural Research Service

Paul J. Fitzgerald,* Chairman, NPGC
Deputy Administrator, ARS-USDA
1815 N. University Street
Peoria, IL 61604
(309) 685-4011 Ext. 528
*also serving as Crop Science Society of
America observer

Jerrel B. Powell, Assistant Director,
South Atlantic Region
USDA/ARS, Russell Agricultural Research
Center
P.O. Box 5677
Athens, GA 30613
(404) 546-3328

J. Rex Johnston, Area Director,
Southern Plains Area, ARS-USDA
1812 Welsh Street, Suite 130
College Station, TX 77841
(409) 260-9346

Eldean D. Gerloff, Associate
Area Director,
Mountain States Area, ARS, USDA
Drake Executive Plaza, Suite 350
2625 Redwing Drive
Ft. Collins, CO 80526
(303) 223-3459

current membership. The agenda includ-
ed topics on budgets and program and
facility needs, on international activities in
germplasm, on the Germplasm Resources
Information Network (GRIN), on policy
for germplasm exchange, and several other
issues. Primary emphasis, however, was
on discussion and action to complete the
clonal repository program at eight locations
and on the formation and function of Crop
Advisory Committees (CAC). More dis-
cussion of CACs will be presented in this
and other issues (see story p. 15). Other
topics will be discussed in later issues.

The NPGC visited research facilities at
the Beltsville Agriculture Research Center
(BARC), the Glendale Plant Introduction
Station, and the National Arboretum. All

of these are active participants in the
NPGS.

The next meeting of the NPGC is sched-
uled for March 18-20, 1986, at Geneva,
New York. One important item of busi-
ness will be the dedication of the National
Clonal Repository for Apples and Ameri-
can Grapes. This follows the dedication of
the National Clonal Repository for Hazel-
nuts, Pears and Small Fruits at Corvallis,
Oregon, in April 1981 and the National
Clonal Repository for Grapes, Stone Fruits,
and Nuts at Davis, California, in April

Paul J. Fitzgerald
Chairman, NPGC
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Norman I. James, Area Director
Northwest Area, ARS-USDA
809 NE Sixth Avenue, Room 204
Portland, OR 97232
(503) 231-2240

Charles F. Murphy, Acting Assistant to the
Deputy Administrator for Germplasm
Room 239, Bldg. 005
BARC-West
Beltsville, MD 20705
(301) 344-1560

USDA, Cooperative State

Research Service

Daniel R. Tompkins, Cooperative State
Research Service, USDA
Room 217 Justin Morrill Building
Washington, DC 20250
(202) 447-4201

Observers

Charles J. Bishop, Research Coordinator
Research Branch
Agriculture Canada
Ottawa, KlA OC5, Canada
(613) 995-7084

Ramon Claveran Alonso, Director Gener-
al, Instituto Nacional de Investigaciones
Agricolas (INIA)
Insurgentes Sur 694 10. Piso,
Mexico 6, DF, C.P. 03100
687-76-47

Richard L. Lower, Associate Dean, Univer-
sity of Wisconsin (Observer from ASHS)
136 Agriculture Hall
1450 Linden Drive
Madison, WI 53706
(608) 262-3994

alifornia Has
lst Germplasm
Program

California appropriated $250,000 in 1985
to establish the nation’s first state genetic
resource conservation program. The pro-
gram, which began July 1 and is now being
organized, will be administered by the
University of California and will most like-
ly be based at the UC-Davis campus.

One of the new program staffs first tasks
will be to help the state develop a compre-
hensive plan for conserving California’s

genetic resources, both wild and domestic,
according to UC-Davis Associate Dean
Calvin Qualset.

The appropriation by the Califorma
legislature marks the fulfillment of at least
one recommendation included in an “ac-
tion plan” drafted at the 1984 “Symposium
and Workshop on Genetic Resources Con-
servation for California.” The symposium,
which was sponsored by the University of
California and the California Department
of Food and Agriculture, recommended
that the University of California “organize
a genetic resources conservation unit” that
would develop a state genetic resources
conservation plan.

Symposium Spurs Action

The symposium’s action plan also called
on the state to provide “permanent facili-
ties and financial support” for genetic con-
servation, and recommended that the Uni-
versity of California, with public and pri-
vate assistance, guide the state plan’s “poli-
cies and implementation.”

At the 1984 meeting, Robert Allard, UC-
Davis professor of genetics, called existing
state genetic conservation efforts
“piecemeal,” and “fragmented,” and said
that “developing an appropriate organiza-
tional structure is the central, overwhelm-
ingly number one priority . if Califor-
nia is to fulfill its role in genetic resource
management efficiently and effectively.”

Allard said that a University-wide pro-
gram would be the “appropriate type of unit
to coordinate [California’s] genetic resource
program,” but gave high praise and credit
to David Kafton, for establishing the frame-
work through his California Gene Re-
sources Program. “The very fact we are
here today is a tribute to David’s interest
and enthusiasm,” said James Kendrick, Jr.,
a vice-president of the University of Cali-
fornia.

More than 100 people participated in the
symposium, which was held in Napa, Cali-
fornia. They listened to an international
panel of experts discuss genetic conserva-
tion issues and a group of California
researchers present “case histories” of 40
plants, animals, and microorganisms tar-
geted as “high priorities” for conservation
in California. Among those who gave
presentations were John G. Hawkes, Stan-
ley Krugman, William L. Brown, G. Led-
yard Stebbins, Charles M. Rick, William
Libby, Subdoh Jain, and Kurt Benirschke.

NPGS “Not Sufficient”

Overall, the symposium concluded that
“there is an imperative need” for a Cali-
fornia state genetic conservation organiza-
tional structure.

One of the significant points made in a
report on the symposium was that “the
National Plant Germplasm System is not
sufficient for the needs of California. It
is too broad in its scope to attend adequate-
ly to the specific needs of a single state.
Any program developed in California
should cooperate with the NPGS, especial-
ly to avoid duplication of efforts, thereby
complementing the national program.” The
report also remarked that “with the advent
of genetic engineering, microbial germ-
plasm collection and cell lines take on a
new importance.” (See box for further
symposium comments.)

For further information and copies of the
symposium proceedings, contact Patrick
Maguire, College of Agricultural and Envi-
ronmental Sciences, University of Cali-
fornia, Davis, CA 95616.

California Symposium Comments

Work Group and Panel discussions at
the California symposium highlighted in
the report included the following
comments:

 “The value of being able to conserve
genes for agricultural and biomedical

use are two things about which there can
be absolutely no question.”

‘The status of [U.S.] storage facilities

for seeds is deplorable. Certain
research groups luck even good medi-
um storage facilities. ."

 “Perhaps there is a fresh water mussel
that is as interesting as the California
condor. Perhaps there is a nitrogen fix-
ing blue-green algae that is as valuable

as a tomato.”

“Because California obviously is not
going to work in isolution those who

are involved with the organizational
aspect must always relate California’s
genetic resource conservation plans to
national and international activities.”

‘A germplasm collection which is not
computer-bused is almost unusable.”

“We need to recognize one thing

we cannot conserve all germplasm.
There has been erosion of germplasm
since the beginning of time. . If it
had not happened, I guess we would still
have the dinosaurs with us.”
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Fitzgerald is New
Germplasm Advisor

In a move that further demonstrates the
U.S. Department of Agriculture’s stated
commitment to strengthen the National
Plant Germplasm System, the Agricultural
Research Service (ARS) announced the ap-
pointment of Paul Fitzgerald to the new
position of Advisor to the Administrator on
Germplasm.

In announcing the appointment, ARS
Administrator Terry B. Kinney said Fitz-
gerald, former deputy administrator for the
agency’s north central region headquartered
in Peoria, Illinois, will continue reporting
directly to him.

The new assignment is part of the general
realignment of ARS duties that has result-
ed from a reorganization of the agency in-
itiated in 1983. That change, said Kinney,
has allowed $6.3 million of administrative
costs to be redirected to research (see story,

p. 8).
Kinney said the new advisor will work

closely with the ARS National Program
Staff - the arm of the agency that directs
NPGS programs and budgets - “to im-
prove planning, coordination and commu-
nication of germplasm activities.”

Advisor Brings Experience

Fitzgerald has had extensive experience
in both the science and politics of plant
germplasm during his 30-year career with
ARS. He represented ARS on the USDA
Corn Leaf Blight Task Force in 1970-71.
That event is seen by many as having been
the catalyst for establishing the first offi-
cially recognized and coordinated germ-
plasm program in the United States (see
DIVERSITY no. 1, p. 2).

Other positions held by Fitzgerald that
arc certain to assist him in coping with the
myriad issues involved with the U.S. germ-

plasm program include prior USDA ap-
pointments to the National Plant Genetic
Resources Board and the Plant Variety Pro-
tection Board.

Appointed by Kinney in 1982 to fill one
of the federal slots on the National Plant
Germplasm Committee, Fitzgerald was
elected by that committee last year to serve
as its new chairman (see story, p. 12).

Fitzgerald has taken an activist role in
his new position since his appointment last
winter, In addition to beginning work with
the ARS/NPS Germplasm Matrix Team on
such issues as the much-needed expansion

of the National Seed Storage Laboratory in
Ft. Collins, Colorado, he has briefed the
National Council of Commercial Plant
Breeders and other professional organiza-
tions on the critical role of the NPGS crop
advisory committees (see story, p. 15).

Most recently he was named to head a
team of U.S. germplasm scientists in a
scientific exchange program on agriculture
with the U.S.S.R. that will begin next year
(see story, p. 25).

Fitzgerald’s view on the critical role
of the National Plant Germplasm Sys-
tem was expressed in his first address
as chairman to the National Plant Germ-
plasm Committee:

. . . There are few things in which we
are involved of more basic importance

to the long-term welfare of the nation
and of mankind than the wise steward-
ship of plant germplasm resources.
Never have I seen the public so inter-
ested in plant germplasm and natural
resources or so concerned over the pos-
sible loss or inaccessibility of this
resource. There is an urgency
about  what  we do.  During our
short tenure we have a special respon-
sibility and opportunity to enlighten,
explain, educate and gain support for

this program of national interest.

U.S. Plant Introduction Officer George
White reports that the most significant im-
pediment to U.S. germplasm exchanges
with foreign countries is continued
difficulty in meeting many of the import-
ing countries’ quarantine requirements.*

It is the inability to fully comply with
foreign import requirements, according to
White, that continues to delay or halt an
increasing number of experimental ship-
ments. He explained that certification
from disease and official field inspection
of the parent plants are “the most trouble-
some, a n d  y e t  m o s t  i m p o r t a n t ,
requirements.”

White says that alternative procedures
currently being utilized, include: seeking
special import authorization; sending the
material without any certification to a plant
protection agency to request quarantine
handling; administering special treatments;
or “all too often” returning the samples to
the supplier. As these special handling
procedures must be arranged on a case-by-
case basis, they create considerable delays.

“In order to continue the free exchange
of germplasm and to minimize the spread
of diseases and insects worldwide,” White
said the PIO is encouraging all germplasm
curators and scientists to arrange for offi-
cial (state or federal) inspection whenever
possible.

Though a statement of inspection for spe-
cific pests signed by a scientist is helpful,
the official document is greatly preferred,
explained White. He also advises shippers
of any vegetative plant materials to be par-
ticularly aware of inspection needs and for-
eign requirements.

Plant Quarantine Update

The PIO officer also noted these recent
quarantine changes for scientists working
with the following crops:

  Seed treatment requirements imposed
by several countries, due to concern over
soybean rust, has been dropped for soybean
seed (Phaseolus, Vigna, and Leblab).

  Imports of vegetative propagules of all
grasses are now prohibited except under
permit because of the danger of introduc-
ing exotic viruses.

  Arachis spp. from the People’s Repub-
lic of China and Korea are now prohibited
because of peanut stripe virus.

For further information on all activities
of the Plant Introduction Office, contact:
George White, USDA/ARS, Germplasm
Resources Laboratory, Rm. 322, Bldg. 001,
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BARC-West, Beltsville, MD 2070.5. (301)
344-3328.

*See “Do’s and Don’ts of Plant Quaran-
tine,” DIVERSITY, no. 6, p. 12.

1984 Germplasm Exchanges

The USDA Plant Introduction Office
reports that germplasm exchanges in
1984 totaled 111,122 items sent to 119
countries in 2096 shipments. PIO
Officer George White says that the fol-
lowing among the 11,031 PI numbers
assigned to date since the beginning of

1984 are notable:

The USDA Plant Inventory no. 191 for
1983 has been published and the No.
192 for 1984 was recently submitted for
publication. For information on obtain-
ing copies, contact the PIO Office at the
address given above.

A USDA plant geneticist has developed
a new variety of iceberg lettuce, “Winter-
set,” that resists lettuce mosaic virus.

Edward Ryder, an international authori-
ty on lettuce, developed the new variety for
lettuce growers in the West at the Agricul-
tural Research Service’s vegetable produc-
tion laboratory at Salinas, California. He
said seed is available to commercial grow-
ers from seed dealers.

“Winterset” is ideal for winter planting
in the desert regions of Arizona and Cali-
fornia, as well as for early spring planting
in California’s San Joaquin Valley, accord-
ing to Ryder. These regions produce near-
ly half of all lettuce grown in the U.S.

In announcing the new variety, ARS Ad-
ministrator Terry Kinney said that lettuce
mosaic virus causes crop losses and drives
up prices to consumers. “Once mosaic vi-
rus gets hold, it can take over a growing
area and stop production for weeks,” he
explained.

Some protection against mosaic virus is
already provided by a seed screening sys-
tem that is required by law in most lettuce-
growing districts of California and Ari-
zona. Companies that sell must subject the
seed to an analysis that indicates if the seed
is virus-free.

However, said Ryder, “having one form
of protection is good, but having two forms
of protection is better.”

For more information, contact: Edward
Ryder, U.S. Agricultural Research Station,
USDA/ARS, Salinas, CA 93905, (408)
443-2253.

AC Program
Critical to NPGS

USDA Plant Genetics and Germplasm
Institute (PGGI) Director Allan Stoner re-
cently announced the addition of a crop
advisory committee (CAC) facilitator to the
PGGI staff. The PGGI is responsible for
coordinating the increasingly important
CAC component of the National Plant
Germplasm System.

The new CAC facilitator, Mark Bohning,
will assist in establishing new crop advi-
sory committees and work with those
already established in achieving the broad-
ened goals envisioned for them by the
National Plant Germplasm Committee
(NPGC) and the National Plant Genetic
Resources Board (NPGRB).

Both the NPGC and the NPGRB see the
crop advisory committees as the critical
link to an effective national germplasm
program.

Minutes of the most recent meeting of
the Board state that the NPGRB views the
CACs as “the best source of technical in-
formation about the total status of need
about specific crops or crop groups.”

CAC Roles In Transition

At that meeting the Board accepted as an
official document of record a detailed
report defining the duties and responsibil-
ities of the crop advisory committees. The
report is a result of several years of study
by a Board subcommittee chaired by
Arthur Hooker, DeKalb-Pfizer Genetics,
Inc.

The National Plant Germplasm Commit-
tee is currently reviewing this NPGRB
report and plans to forward a final version
to all CACs so as to alleviate some of the
confusion regarding their role and
composition.

The PGGI also hopes to convene a spe-
cial workshop this fall for all CAC chair-
men from the more than 30 existing CACs

to futher clarify these issues. As now
planned, members of the NPGC and the
NBGRB will be invited to attend the
meeting.

NPGC Chairman Paul Fitzgerald told a
recent meeting of the Public Research Ad-
visory Committee of the American Seed
Trade Association that although the func-
tion of CAC’s is still evolving, most agree
that each CAC “is expected to provide
sound technical advice and recommenda-
tions on the full array of needs and oppor-
tunities for each crop.” He predicted that
the CACs “will be a valued source of infor-
mation for managers, line officials, and
administrators who must not only make
decisions on how resources will be used
within a crop or species but also how much
resources will be allocated to competing
crops and between plant research and other
fields of inquiry.”

In summarizing his views on the impor-
tance of the CACs at a recent meeting of
the NPGRB, Fitzgerald said, “I think the
National Plant Germplasm System will be
only as strong as the collective CACs are
strong and effective.”

CAC Calendar

Meeting dates and locations have been
scheduled for the following crop advi-
sory committees. For more detailed in-
formation, contact: Mark Bohning,
CAC Facilitator, PGGI/ARS, BARC,
Beltsville, MD 20705, (301) 344-3235.

The following crop advisory commit-
tees met during 1984 and the first part
of 1985; alfalfa, apple, barley, pecan/
hickories, citrus (Ad Hoc), clover and
special purpose legumes, cotton, cruci-
fers, grasses, maize, oats, peanuts, pota-
toes, stone fruits (Ad Hoc), pears (Ad
Hoc), rice, root and bulb crops (Ad
Hoc), small fruits (Ad Hoc), sorghum,
soybean, sugarbeet, sugarcane, sunflow-

er, sweet potato, tomato, cowpea, vine
crops, grapes (Ad Hoc), walnuts and
wheat. Brief summaries of their activi-
ties are available from the CAC facili-
tator at the above address.
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The Germplasm Resource Information
Network (GRIN) celebrated its first anni-
versary as a production database last spring
(see DIVERSITY, no. 6, p. 10). At that
time 278,000 passport records had been en-
tered into the database with an associated
100,000 evaluation records.

GRIN coordinator Jim Mowder says the
program, which operates under the Plant
Genetics and Germplasm Institute of the
USDA Agricultural Research Service, has
submitted a policy paper outlining the
benefits and impact of foreign access to
GRIN to the National Plant Germplasm
Committee and the ARS Germplasm
Matrix team for their consideration.

Mowder said that requests for access to
GRIN from the general public have been
coming in steadily, with an average of seven
“PUBLIC” [sic] users added monthly. To
date, approximately 120 individuals from
federal, state and private organizations have
been given access. He said they represent
seed companies, plant breeders, research-
ers and curators of private and public plant
germplasm collections.

New GRIN User Manual Available

In addition to a new user (procedural)
manual, GRIN staff have rewritten proce-
dures for the “PUBLIC” user. Scientists
who are assigned an access code will now
receive the new user manual and will be
informed of the date the new procedure will
be initiated. Mowder predicts that the new

public access software and user manual
“will greatly help to improve the system for
casual users.”

Mowder advises that GRIN users from
ARS wanting access to Telenet should con-
tact: Dan Reuben or Jim Palmes, Commu-
nications and Data, Services Division, at
(301) 3442858 and non-ARS GRIN users
should contact: Pamela Broome, GTE Tel-
enet Communications Corp., 1700 N.
Moore St., Suite 1800, Arlington, VA
22209, (703) 247-9425.

Individuals wanting to receive periodi-
cally published “GRIN Progress Updates”
or needing any other information in the
GRIN system should contact: USDA-SRA-
BA-PGGI-DBMU/GRIN, BARC-West,
Bldg. 001, Rm. 130, Beltsville, MD 20705
(301) 344-3235.

     Agriseeds and Genetics Institute to Collaborate on Research

United Agriseeds, Inc., a research-based
agricultural seed company in Champaign,
Illinois, has entered into an exclusive re-
search collaboration with Genetics Insti-
tute, Inc. of Boston. United Agriseeds uses
advanced laboratory-based techniques to
improve the efficiency of plant breeding.

Roderick Stacey, president of United
Agriseeds, said the collaboration with
Genetics Institute will integrate recom-
binant DNA technology, cell biology and
traditional plant breeding techniques in new
corn hybrid development, focusing on
United Agriseeds’ elite corn germplasm.

United Agriseed will have exclusive
worldwide licensing rights to any improved
new corn hybrids that result from the $12
to $18 million research effort, said Stacey.
The investment by Genetics Institute,
reported to be the world’s largest privately-
held DNA-based biotechnology firm, gives
it one-third ownership of United Agriseeds.

“Our reciprocal research collaboration
will be mutually beneficial,” Stacey assert-
ed, “because it will get Genetics Institute
closer to the agricultural marketplace while
providing us access to the latest advance-
ments in molecular genetics.”

“Saving Time” Is the Goal

In remarks to an international group of
journalists, Stacey acknowledged that
genetic improvements in crops to date have
been achieved almost exclusively by tradi-
tional plant breeding techniques. He pre-
dicted, however, that “saving time in this
process through biotechnology will be the
key to successful competitive plant breed-

ing and more rapid generation of better-
performing germplasm to feed a staring
world.”

The United Agriseeds president ex-
plained to members of the United Nations
Correspondents Association that while
plant biotechnology will not replace con-
ventional plant breeding, advanced tech-
niques in cell biology can accelerate the
process of identifying and assembling
desireable plant characteristics.

“Biotechnology is an overused word and
an underused science, but it is the single
most important means that crop geneticists
and seedsmen will have in the coming years
to develop better yielding crops more

quickly,” Stacey told the journalists. “We
will soon be harvesting this ‘new crop
genetics.’ ”

Stacey also said in a recent interview
that, as a result of the recent acquisition
by United Agriseeds of Lynks Seeds from
International Multifoods Corporation of
Minneapolis, the company anticipates dou-
bling its annual sales to approximately $35
million.

In addition to the Marshalltown, Iowa-
based Lynks Seeds, United Agriseeds owns
Keltgen Seed Company of Olivia, Minn.,
Hofler Seed Company of Nora Springs, Ia.
and DeWine Seed Company of Yellow
Springs, Ohio.

Rod Stacey, president of United AgriSeeds, talks crop genetics with (left to right) Monique
Rubens, Africa Report; Sanaa Youssef, Al Akhbar; and Patricia Orvis, Chicago Sun-Times.
The flask in Stacey’s hand contains sufficient soybean cells, which if regenerated into plants,
would sow more than 250 acres of soybeans. (Photo courtesy of United AgriSeeds.)
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The National Council of Commercial Plant Breeders compiles a quarterly list of germplasm release notices from research institutions
throughout the United States. In order to get this information to all interested plant breeders, DIVERSITY has agreed to publish in
abbreviated form the most current NCCPB list in this and following issues. For copies of the complete release forms giving detailed
information on characteristics and availability, the reader should contact the appropriate research institution. (ARS refers to the USDA
Agricultural Research Service and SAES refers to the State Agricultural Experiment Station. Requests to ARS can be sent to USDA/ARS,
Washington, DC 20250. For specific SAES addresses, refer to SAES Directory, Agriculture Handbook 305 available from the Superin-

tendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402.)
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A series of techniques recently developed
by a USDA plant geneticist - that makes
possible the transfer of blocks of function-
ing genes from one plant cell to another -
could solve the major problems that have
confronted researchers attempting to
microinject plant cells, according to a re-
cent report from the Agricultural Research
Service.

Although scientists have been success-

fully injecting genes or chromosomes into
animals cells since 1980, plant cells have
presented two major obstacles, explained
ARS scientist Robert Griesbach who has
developed a technique by which he injects
the chomosome or part of the chromosome
onto a plant cell with a microscopic glass

The first obstacle with plants is that
before chromosome\ can be removed or In-
jected, a rigid cell wall must be peeled away
leaving a protoplast. The second obstacle
involves the almost-impossible task of in-
jecting chromosomes without puncturing
the vacuole, which occupies about four-
fifths of a plant cell.

While at Michigan State University,
Griesbach and his colleage Kenneth Sink
developed a technique for removing the
vacuole from the protoplast without damag-
ing the protoplast.

Development of Tissue

Culture Techniques is Crucial

Griesbach is presently using these tech-
niques to improve the petunia plant because
it is one of the few plants that can be regen-
erated from a whole plant in tissue culture.
About 25 percent of the wall-less petunia
cells he has injected with a chromosome

shoots in a culture medium. Griesbach
says this is a good return for cells that have
undergone such “manhandling.”

Echoing a commonly heard refrain from
plant geneticists trying to catch up to their
colleagues in animal science, Griesbach
commented that it is “the lack of sophis-
ticated tissue culture techniques for most
varieties of agricultural crops that is the
major barrier to the wide application of
genetic engineering technology to plants.”

The ARS scientist is currently working
towards inserting chromosomes that con-
tain genes for drought tolerance, but must
first determine which chromosomes carry
these genes. Again, he noted, that while
gene maps are extensive for a number of
animals, not many plant genes have been
mapped.

For futher information on this research
contact: Robert Griesbach, USDA/ARS,
BARC-West, Building 004, Room 103,
Beltsville. MD 20705. (301) 344-3574.

Plant geneticist Robert J. Griesbach prepares to inject a chromosome into a petunia cell. A micromanipulator steadies his hand as he
guides a microscopically thin glass needle (on left side of screen) toward a plant cell whose rigid wall has been peeled away by enzymes.
(Photo courtesy of USDA.)



C ryopreservation
Research Progresses

The primary limitation to cryopreserva-
tion of orthodox seed is the level of water
content in the seed at the time of exposure
to liquid nitrogen, according to scientists
working in the Cryopreservation of Plant
Germplasm Unit of the National Seed
Storage Laboratory (NSSL) in Fort Collins,
Colorado.

Key to this limitation is a phenomenon
of loss of seed viability at a point termed
the High Moisture Freezing Limit
(HMFL), explained staff scientist Phillip
Stanwood. He said the Unit completed de-
termination of the HMFL on ten seed types
in 1984. Stanwood also reported that
results from experiments conducted with
cryopreservation of recalcitrant Anthurium
seed have been variable.

Pilot Project Initiated

As part of a pilot project begun late last
year Stanwood said the unit has cryopre-
served over 1200 selections representing 18
genera including:

Allium Lactuca
Avena Medicago
Carthamus Oenothera
Citrullis Oryza
Crambe Populus
Cucumis Raphanus
Daucus Spinacia
Hordeum Triticum

Humulus Vigna

The goal of the pilot project is to evalu-
ate present methodologies for cryogenic
preservation of germplasm accessions and
to ascertain the feasibility of incorporating
into liquid nitrogen the major portion of the
base collection and those accessions in
working collections which are not in ac-
tive programs.

Team Completes Seed Studies

The NSSL cryopreservation group was
formed in 1983 and is currently being led
by Eric Roos (see DIVERSITY, no. 4,
p. 7). Roos said that in 1984 the research
team devoted much of its effort to the detec-
tion of genetic variation within and among
Phaseolus vulgaris (bean) germplasm
accessions using electrophoresis.

In a study of the storage proteins in bean
cotyledons, ten Plant Introduction (PI) lines
were separated into 85 sublines, based on
seed coat color, and further analyzed for
storage protein type. Seeds of lines found
to be segregating for the genes involved in
storage protein production were regrown

Live seed germination tests at the Nation-
al Seed Storage Laboratory, Ft. Collins,
Colorado, indicate how well different kinds
of seeds retain their vigor during long-term
storage. (Photo courtesy of USDA.)

and will be studied further for segregation
ratios, according to Roos.

Results of a related study of isoenzymes
indicate that “enzyme content in the
embryonic axis is related to cotyledon
storage protein type and that variability be-
tween and within sublines can be detected
electrophorectically,” Roos reported.

Another member of the cryopreservation
unit, Leigh Towill, has been working with
suspension and callus culture of pear (fruit-
derived) and sycamore maple (cambial-
derived) for experiments in cryobiology.
He has found survival of pear to be very
low at most sub-zero temperatures, while
sycamore maple was more frost tolerant
and could be acclimated to withstand lower
temperatures.

Towill also reported that the unit has
obtained or initiated in vitro plantlet cul-
tures from many species including mint,
carnation, Episea, Chrysanthemum,
Rubus, Rhodondendron, Betula, Thuja,
Sequoia, and Vaccinium.

In cooperative research with Takumi
Tsuchiya, Colorado State University, the
unit studied chromosome aberrations in
artificially aged and cryopreserved seeds

The team reported that cytological study
at early mitotic division in germinating
seeds indicated that the frequencies of chro-
mosome aberrations increased with longer
storage time at high temperature and high
moisture content. Seed stored at low tem-
peratures - even in liquid nitrogen -
showed no difference in chromosome aber-
rations from normal controls.

Roos stressed the research unit’s desire
to work with all components of the Nation-
al Plant Germplasm System and asks all
interested scientists to contact the team at:
National Seed Storage Lab, USDA-ARS,
Colorado State University, Fort Collins,
CO 80523, (303) 484-0402.

National Seed Storage Laboratory
Director Louis Bass reports that in
1984 the NSSL added 6,707 accessions

to the NSSL base germplasm collec-
tion, bringing the total catalogued
accessions to 190,111. The NSSL also
received 1,725 seed increase samples
and an additional 5,558 rice accessions
from the International Rice Research
Institute that were not catalogued.
NSSL scientists conducted approximate-
ly 21,000 germination tests and 250
special viability tests to monitor the via-
bility of stored and incoming germplasm
accessions.

National Board
Advises on NPGS

The National Plant Genetic Resources
Board (NPGRB) appointed a special task
force to study funding mechanisms and pri-
orities for plant genetic resources research
at the Board’s last meeting.

NPGRB Executive Secretary Charles
Murphy said the task force of scientists will
include representatives from the germ-
plasm user community. The task force is
expected to recommend a program for
genetic resources research that will include
identification of research areas and estab-
lishment of priorities, budget requirements
and funding mechanisms.

The NPGRB also heard preliminary re-
sults of a survey of economic crops that
compares levels of effort in the public sec-
tor in 1970, currently, and those projected
in 1990.
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The raw data indicates results similar to
those of a horticultural crop breeding sur-
vey done for the Board last year. That sur-

vey showed that by 1990, an anticipated
22-50% reduction in USDA Agricultural
Research Service (ARS) and State breed-
ing programs is expected. The Board plans

to publish the results of both surveys in a
future issue of DIVERSITY.

NPGRB Deals With Wide
Range of Issues

The Board also heard reports and consi-
dered action on the following:

  the new Agricultural Research Serv-
ice (ARS) Plant Gene Expression Center
established last year at Albany, California;

 the newly established ARS Plant
Molecular Genetics Laboratory at Belts-
ville, Maryland;

   issues affecting the activities of the In-
ternational Board for Plant Genetic
Resources (see stories, pp. 23-24);

 National Plant Germplasm System
budget prospects for FY 1986;

 plans to enlarge the National Seed
Storage Laboratory;

  status of the Crop Advisory Commit-
tees program;

  a proposed U.S. germplasm scientist
exchange program with foreign countries;

  a proposed policy to conserve North
American plant genetic resources;

  the problem of plant quarantine regu-
lations and their impact on germplasm
exchange; and

  the progress in maize collection and
distribution at CIMMYT (International
Maize and Wheat Improvement Center).

The Board, co-chaired by USDA Assis-
tant Secretary for Science and Education
Orville Bentley and Robert Kalton of Land
O’Lakes, will meet again in October in
Washington, DC.

The U.S. Department of Agriculture re-
cently issued certificates of protection for
16 new varieties of beans, bermudagrass,
cauliflower, celery, peas, soybeans and
tomatoes. Also, a certificate of protection
is being reissued for a variety of safflower.

Kenneth H. Evans an official with
USDA’s Agricultural Marketing Service,
said developers of the newly protected var-
ieties have the exclusive right to reproduce
their products in the United States for 18
years. Certificates of protection are grant-
ed after review of the breeder’s records and

claims that each new variety is novel, uni-
form and stable. INTERNATIONAL

The following new varieties have been is- PERSPECTIVE
sued certificates of protection:

- the Pilgrim variety of bean, deve-
loped by Wilbur-Ellis Company Seed Divi-
sion, Spokane, Wash.

- the Guymon variety of bermuda-
grass, developed by Oklahoma Agricultural
Experiment Station and USDA’s Agricul-
tural Research Service, Stillwater, Okla.

- the Triton and Senator varieties of
cauliflower, developed by Rijk Zwaan
Zaadeelt en Zaadhandel, B.V., De Lier,
Holland.

- the James Abe variety of celery, de-
veloped by Bud Antle, Inc., Watsonville,
Calif.

- the Envy, Payload, Elegance, Vul-
can and Trek varieties of peas, developed
by Asgrow Seed Company, Kalamazoo,
Mich.

The first meeting of the FAO Commis-
sion on Plant Genetic Resources confirmed
that “Seed Wars” has indeed been launched
and, unfortunately, threatens to escalate
(see DIVERSITY, no. 6, p. 16). And most
inside observers agree that no “winners”
will likely emerge from intensifying battles
now being waged over germplasm under
the global banners of “North” and
“South.”

- the A6381, A6242 and A5980 varie-
ties of soybean, developed by Asgrow Seed
Company, Minneapolis, Minn.; and the
S42-40 variety of soybean, developed by
Northrup King Co., Minneapolis, Minn.

- the Rio Colorado variety of tomato,

The United States, one of seven FAO-
member countries voting not to support the
FAO Undertaking on Plant Genetic Re-
sources which the Commission was estab-
lished to “monitor” in 1983, joined 28
other countries in sending “observer” dele-
gations to the Commission’s first meeting

developed by Campbell Soup Company,
in Rome last spring

Campbell Institute for Research & Tech-
nology, Napoleon, Ohio.

Countries That Have Responded To

A certificate of protection has been reis-
Resolution 8/83 on the FAO Undertak-

sued for S-137 safflower, owned by Seed-
ing on Plant Genetic Resources.

Tec International, Inc., Woodland, Calif.
The reason for the reissuance is to show

Support Without Restrictions

that the variety is now being covered under
Burkina Faso; Cape Verde; Central

Title V of the Plant Variety Protection Act.
African Republic; Gabon; Guinea;

The certificates of protection for Guy-
Kenya; Liberia; Madagascar; Malawi;

mon bermudagrass and Pilgrim bean also
Mali; Mauritania; Mauritius; Mozam-

were issued under Title V, to be sold by
bique; Zambia; Bangladesh; China; In-

variety name only as a class of certified
dia; Republic of Korea; Nepal; Philip-

seed.
pines; Sri Lanka; Cyprus; Greece;

The plant variety protection program,
Iceland; Liechtenstein; Spain; Antigua

administered by the USDA Agricultural
and Barbuda; Barbados; Bolivia; Chile;

Marketing Service, provides marketing
Cuba; Dominica; El Salvador; Haiti;

protection to developers of new and dis-
Honduras; Mexico; Paraguay; Bahrain;

tinctive seed-reproduced plants ranging
Iraq; Kuwait; Lebanon; Syria; Yemen;

from farm crops to flowers.
Fiji; Solomon Islands; Tonga.

Detailed information on these and all Support with Restrictions

certificates of protection issued by USDA
is published in the quarterly Plant Variety

Zimbabwe; Denmark; Finland;

Protection Office Journal. For copies,
France; West Germany; Netherlands;

write: Plant Variety Protection Office,
Norway; Sweden; Turkey; United King-

Warehouse Division, AMS, U.S. Depart-
dom; Colombia; Jamacia; Oman; New
Zealand.

ment of Agriculture, National Agricultur-
al Library Building, Beltsville, MD 20705. Not Able to Support:

Seychelles; Maldives; Singapore, Be-
lize; United States; Papua New Guinea;
Vanuatu.

I N T E R N A T I O N A L P E R S P E C T I V E

The U.S. delegation was headed by the
U.S. Ambassador to the FAO, Millicent
Fenwick, who made clear the U.S. posi-
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tion on the controversial FAO initiatives.

In a letter to FAO Director-General

Edouard Saoma telling him of the U.S.
decision to attend the Commission
meeting as an observer rather than
participate, Fenwick reiterated the offi-
cial position taken by the U.S. on the
international plant germplasm system:

  The United States is - and always
has been - committed to the free and
unrestricted exchange of germplasm re-
sources for research purposes.

  Because the Undertaking includes
improved elite varieties and breeding
lines within its definition of plant genetic
resources which should be made avail-
able without restriction, it conflicts with
plant breeders’ rights under U.S. plant
variety protection laws as well as the
UPOV Convention (International Union
for the Protection of New Varieties of
Plants).

   The United States supports the cur-
rent international germplasm system
coordinated by the International Board

for Plant Genetic Resources (IBPGR)
and the Consultative Group for Interna-
tional Agricultural Research. The U.S.
considers the IBPGR the primary coor-
dinating body at the international level
for plant genetic resources, and any
improvement in the international germ-
plasm system should be made within the

existing system.

A source who attended the meeting made
the following observations:

Though the Commission meeting agen-
da suggested much of the meeting would
be technical and analytical in nature, it was
not. Rather, the thrust of the meeting was
"political clout,” "ownership,” and “con-
trol” of plant genetic resources.

Delegates from developing countries,
particularly those from Mexico, Cuba,
Pakistan, Senegal and the Congo, repeat-
edly intervened during the meeting to
dominate (in numbers) and thus prevail on
issues and differences of opinions voiced
by delegates of developed countries.

During the course of the meeting these
countries and others repeatedly culled for
reassessment and legal delineation and

definition of relationships between FAO and
the IBPGR and often referred to Pakistan's
analogy that IBPGR would be the “engine”
and FAO the “driver” because the Commis-

sion “will have the political clout” along
with the “vision” and “answerability” to
fully implement the Undertaking.

Attempts by developed countries to
amend the Undertaking to protect the rights

of private sector plant breeders failed, as
did efforts to dissuade the Commission
from establishing a 23-member Working
Group to consider “the progress made in
implementing the Commission’s program
of work” during the two-year period pre-
ceeding its next meeting.

Commission Sets Future Agenda

The delegates established an agenda for
the 1987 Commission meeting that
includes:

   monitoring of the International Under-
taking;

  review of FAO activities in crop and
plant genetic resources;

  assessment of capabilities in genetic
resources, plant breeding and seed develop-
ment of developing countries; and

  legislation on seed and plant breeding
in relation to the international exchange of
plant genetic resources.

(Sources said this last topic includes
study of the legal relationship between the
IBPGR and FAO; legal provisions on inter-
national ownership of genebank accessions;
analyses of and proposals to harmonize
national legislation and legal provisions of

other international agreements on plant
genetic resources.)

A State Department cable summarizing
the Commission meeting concluded that “if

the Commission on Plant Genetic Re-
sources continues to function as it did dur-
ing its first session, it seems likely that the
Commission may:

   jeopardize the present well-run system
of genebanks and research centers coor-
dinated by the IBPGR;

  tend to politicize what has been up to
now an excellent example of international
scientific cooperation;

 commit FAO to large increases in
expenditures;

   adopt an Undertaking with provisions
that conflict with U.S. plant variety protec-
tion and laws; and

  attempt legislative rather than scientific
changes in the international network of
genetic resources under the auspices and
jurisdiction of FAO.”

The cable concludes by noting that “it
is also possible that the Commission will
descend into the limbo of some other com-
missions, producing non-binding exhorta-
tions but no concrete accomplishments.”

Though many participants in this in-
creasingly political and tense situation -
from both the “North” and the “South” -

would like that possibility to become a real-
ity, most observers agree that it is much too
late for that.

Some “Unofficial” Highlights From
the FAO Commission Meeting

- The U.S.S.R. and East Germany,
both non-FAO members holding impor-
tant genetic stock collections, were
among countries that sent “observer”
delegations to the Commission meeting.

- Reports circulated that the IBPGR
requested to attend the Commission
meeting as a participant and was turned
down by FAO. The IBPGR attended as
an “observer.”

- It was reported that the IBPGR
Secretariat and 22 other IBPGR em-
ployees whose salaries and administra-
tive expenses are paid by FAO (from a
trust fund provided by the CGIAR) have
been given a one-year “terminal” exten-
sion of their employment agreements
with FAO.

- Pat Roy Mooney, who along with
his International Genetic Resources Pro-
gram co-founder Cary Fowler attended
the Commission meeting as observers
representing IOCU (International
Organization of Consumers Union),
responded to an [inaccurate] announce-
ment that the IBPGR had decided “to
leave FAO” by: saying “Goodbye”;
describing the FAO/IBPGR relationship
as one “we’ve been living with, illicit
or not”; and questioning “how the bags
are to be packed - what possessions the
IBPGR will take with them [sic]?”

- Mooney held a press conference
during the Rome meetings announcing
the launching of the Seeds Action Net-
work (SAN), which will, among other
things, challenge “the threat of monop-
oly over seed by transnational and agro-
chemical industries.”

Countries Agreeing to be
Members of the Commission on

Plant Genetic Resources

Benin; Botswana; Cameroon; Congo;
Gambia; Morocco; Senegal; Sierra
Leone; Tunisia; India; Pakistan; Philip-
pines; Thailand; Denmark; Finland;
Greece; Iceland; Netherlands; Portugal;
Spain; Sweden; Turkey; United King-
dom; Yugoslavia; Argentina; Barbados;
Belize; Bolivia; Brazil; Chile; Ecuador;
El Salvador; Guatemala; Haiti; Mexico;
Panama; Peru; St. Lucia; St. Vincent
and Grenadines; Uruguay; Afghanistan;
Egypt; Iran; Syria; Yemen.
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Rockefeller Agency
Merger Creates

Premiere Institute
Three Rockefeller family-supported non-

profit agencies recently merged to form the
Winrock International Institute for Agricul-
tural Development.

The merger creates the largest indepen-
dent nonprofit organization in the United

States that is engaged in international agri-
cultural activities. Winrock International
headquarters is located in Morrilton, Ar-
kansas, with offices in the Washington,

D.C. area and Bangkok.
The merging organizations are the Agri-

cultural Development Council, founded
three decades ago by John D. Rockefeller
III; the Winrock International Livestock
Research and Training Center, established
in 1975 with a bequest from the estate of
the late governor of Arkansas, Winthrop

Rockefeller; and the International Agricul-
tural Development Service established in
1975 by the Rockefeller Foundation.

The Rockefeller Foundation was a
primary source of support for the establish-
ment of the International Board for Plant
Genetic Resources and other international
agricultural research centers whose work
focuses on germplasm research and utili-
zation. (see DIVERSITY, no. 3, p. 15).

To Assist Agriculture of

Developing Nations

“For most developing nations, the foun-
dation of overcoming hunger and poverty
must lie in the development of indigenous
capability to resolve agricultural problems
as they arise,” said Robert D. Havener, the
new president of the organization, in an-
nouncing the merger.

“Winrock International will strengthen
scientific and policy-making competence
through assistance in planning and imple-
menting graduate-level education pro-
grams; help in research planning, confer-
ences and training courses; and the produc-
tion of publications and other educational
materials,” according to Havener.

Before his appointment to Winrock Inter-
national, Havener headed the International
Maize and Wheat Improvement Center
(CIMMYT) in Mexico. He has also held
posts with the Ford Foundation in Asia and
the Mideast during a 20-year career in in-
ternational development work.

Havener stressed that the new organiza-
tion will benefit from the distinguished
record established by the three merging
agencies. “Their staff members have
gained a worldwide reputation for provid-

ing competent, impartial, and nonpolitical
assistance to developing countries.”

About two thirds of the multinational
staff of 120 are located in 16 developing
countries (Antigua, Bangladesh, Burundi,
China, Haiti, Honduras, Indonesia, Ivory
Coast, Kenya, Nepal, Pakistan, Philip-
pines, Peru, St. Lucia, Thailand, and
Trinidad-Tobago), where they work with
government agencies, universities, and pri-
vate organizations.

“Winrock International staff in Third
World countries are now working to im-
prove research quality, accelerate the test-
ing and spread of useful new ideas in crop
production and animal husbandry, and
encourage research that will lead to govern-
ment policies that raise agricultural produc-
tivity and protect natural resources,” assert-

ed Havener.
Current Winrock International projects

include assistance to Nepal in setting up
facilities for multiplying seed of improved
varieties in remote areas and assistance to
the Ivory Coast in developing a graduate-
level curriculum in agriculture, which

would be the first of its type in French-
speaking Africa.

In its first year, Winrock International
will have an operating budget of $25 mil-
lion. The income is derived from contrac-
tual agreements with governments of devel-
oping countries and development assistance
organizations, such as the World Bank and
U.S. AID, and from earnings on an endow-
ment of $40 million.

Issues relative to plant genetic resources
should merit considerable attention as ap-
pointees to the Winrock International
Board of Directors include Norman
Borlaug, the Nobel Prize-winning plant
breeder credited for bringing about the
“Green Revolution,” and William L.
Brown, a former member of the National
Plant Genetic Resources Board and current
industry representative on the National
Plant Germplasm Committee.

For more information, contact: Winrock
International, Route 3, Morrilton, AR
72110, (501) 7275435 or 1611 N. Kent St.,
Arlington, VA 22209, (703) 525-9430. 

Western European Seed Study Slated
A major study entitled “The Western

European Seed Industry 1984-1990” is
slated for release in 1986 by the L. Wil-
liam Teweles & Company.

Western European seed investment, ac-
quisition and new technology opportunities
have not been fully recognized on a world
scale, explained a Teweles spokesperson
when asked why the Milwaukee-based firm
of international seed and plant sciences in-
dustry consultants embarked on the study.

In view of the 1984 retail market value
- which exceeded U.S. $5 billion -
Teweles considers the Western European
seed trade one of the fastest growing, most
profitable segments of agriculture. Fur-
ther, Teweles market specialists believe that
the importance of the 14-country Western
European seed market has yet to be ade-
quately described “in both quantitative and
qualitative terms.”

Western Seed Trade
More Research Oriented

In comparison with the United States,
Teweles finds that the Western European
seed trade is more research-oriented, more
highly regulated and segmented, and less
promotional. There are many similarities,
however, and Teweles feels that “as the con-
centration and globalization of major world
seed enterprises accelerates, the strengths
and weaknesses of each country’s private

and public sectors become more critical.”
With seed being “the delivery system”

for the increasingly important develop-
ments of plant cell and molecular biology,
a definitive understanding of the industry
is mandatory for companies engaged in, or
evaluating entry into these new technolo-

gies, according to Teweles.
The company plans to have the study

completed in the second quarter of 1986,
and is offering charter subscribers a spe-
cial section that will describe, evaluate and
update Western European research in cell
and molecular biology. The section will
also compare these activities by country

and company.
Teweles, established in 1972 and consi-

dered by many to be the leading organiza-
tion of its kind, has conducted numerous
multi-client and proprietary studies. Those
of special interest to the plant breeding in-
dustry include:

  The New Plant Genetics
  The U.S. Seed Industry: 1982-1985
  The Global Seed Study
  The Hybrid Seed Corn Trade
  The Wheat Seed Trade
  The Commercial Vegetable Seed Trade
For information about these and future

studies, contact: L. William Teweles, L.
William Teweles & Co., 777 E. Wiscon-
sin Ave., Milwaukee, WI 53202, (414)
273-4854.
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Decade of Progress
For IBPGR
(1974-84)

  During the IBPGR’s first decade of work,
over 121,000 samples of germplasm were
collected in 582 IBPGR-supported collect-
ing missions in more than 90 countries
from every IBPGR priority region:

Africa 34,000

Asia, Southwest & Central 6,000
Asia, South 9,000
Asia, Southeast 21,000

Asia, East & the Pacific 5,000

Latin America 27,000

Mediterranean 19,000

  A total of 237 documents (mainly tech-
nical reports) were published by IBPGR.

 International IBPGR Working Groups
and Committees met 51 times during the
last decade.

   New national genetic resource programs
have started in approximately 50 countries
and national genetic resources committees
in 25 countries.

  IBPGR has organized inter-governmental
meetings in 9 priority regions.

  Progress with germplasm conservation
included:

- IBPGR support for assistance to the
majority of the more than 300 seed storage
facilities (active and base) in public insti-
tutes worldwide;

- an increase of IBPGR-designated base
collections to 47, thereby providing secu-
rity for crop germplasm; and

- IBPGR support for projects to char-
acterize and evaluate germplasm in 108
different institutes in 60 countries.

 Progress with information and data
management included IBPGR support for
international, regional or national data
bases for 29 crops (5 cereals, 3 food
legumes, 6 vegetables, 3 fruits, 3 industri-
al crops, 8 forages and 1 oil crop).

  Progress on training included:
- 192 students (of which 133 are from

45 different developing countries) trained
at the postgraduate level at the University
of Birmingham course which is supported

by the IBPGR;
- 1022 scientists/technicians given spe-

cialized training in short courses; and
- Numerous scientists supported on

study tours.

Attendees at the tenth anniversary celebration of IBPGR held at the National Research
Council in Thailand examine IBPGR posters and publications. The celebration was held
in conjunction with the second Thai National Seminar on Plant Genetic Resources. (Photo
courtesy of IBPGR.)

World Honors IBPGR In Global Celebration
In spite of the serious divisions within

the international community over the fu-
ture of the International Board for Plant
Genetic Resources (see story, p. 20), there
seemed to be no question that its accom-
plishments over the past decade merited a
global 10th anniversary celebration.

In special events that spanned four conti-
nents, the IBPGR was honored for its
pioneering work since 1974 in establishing

a global germplasm system. Major cele-
brations, which took the form of seminars,
symposia, poster and book displays and
press conferences, were held in Leuven,
Belgium; IRRI, Philippines; Kiel and
Frankfurt, Federal Republic of Germany;
Bangkok, Thailand; Kyoto, Japan; Ouaga-

dougou, Burkino Faso (West Africa); IITA,
Nigeria; Buenos Aires, Argentina; Val-
divia, Chile; and Oslo, Norway.

The inscription by the government of
Thailand on one of the many awards
presented to the Board during this world-
wide celebration best conveys the genuine
sense of appreciation voiced by all who
have had the privilege of working with this

unique center of the Consultative Group for
International Agricultural Research. The
inscription reads that The Ministry of
Science Technology and Energy of
Thailand is honoring the IBPGR with the
Award of Merit:

. for outstanding services and contri-
butions in helping to assure the welfare of
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The Emeritus Chairman, R. H. Demuth,

and the current chairman, Prof. L. Kahre, of

the IBPGR are shown at the tenth anniver-
sary celebration held at the University of Leu-
ven, Belgium. (Photo courtesy of IBPGR.)

cal Advisory Committee of CGIAR discuss-
es a point with staff members of the Interna-
tional Livestock Centre for Africa at their

poster and book display at the University of
Leuven meeting. (Photo courtesy of IBPGR.)

“there were virtually no substantial collec-
tions with adequate variability for
breeding.”

He attributed the great change that has
taken place to the Board’s attempt to estab-
lish and coordinate a network of germ-
plasm centers that are truly global in pur-
pose and scope and the Board’s efforts “to
collect, conserve and make freely availa-
ble for all users significant parts of the
genepools of numerous crops.”

With relative “trivial amounts” of money

the Board has used its funds in a “catalytic,
‘pump-priming’ way,” observed Williams.
With that effort, the usually understated
British-born plant scientist said, “the
achievements measured in terms of germ-
plasm collected and conserved over the past
decade can be said to have surpassed all
expectations” (see opposite page).

In reference to the growing internation-
al debate over the future role of the IBPGR,
Williams said that the role of the Board
“has been and continues to be, misunder-
stood in many quarters” and that accord-
ing to its mandate, it “has neither the remit
nor the resources for institutional building.”

Germplasm
Collection Efforts

Hailed Success
To mark the tenth year of operations of

the International Board for Plant Genetic
Resources, the Board released a report
summarizing its worldwide work on germ-

mankind through its catalytic and support-
plasm collection of the major crops.

ing work in conservation and management
The report, entitled Collection of Crop

of plant genetic resources.
Germplasm: The First Ten Ears (1974-

Williams Hailed For Contributions
1984), documents the enormous scope of
germplasm collecting operations overseen

In both public accolades and private re- by the Board since 1974 and summarizes

marks to this reporter (who attended the several hundred detailed reports previous-

kickoff celebration in Belgium), members ly published by the IBPGR Secretariat.

of the IBPGR and representatives from
national collaborating programs were unan-
imous in their praise for the leadership and
personal commitment of IBPGR Executive
Secretary J. Trevor Williams, calling his
efforts the “cornerstone” of the Board’s im-
pressive achievements.

Williams acknowledged that there was

little awareness for the imperative need for
an international germplasm program by the
general public - or even crop scientists,
conservationists or more than a few gov-
ernments - when the Board was created
by the CGIAR in 1974. At that time,
recalled Williams, with the exception of
potato, rice and to some extent maize,

On the basis of available scientific
evidence, by 1990 all major cereals
and several other crops will have
been adequately collected.

The IBPGR report “will probably be the
only one of its kind,” according to IBPGR
Executive Secretary J. Trevor Williams,
“because it summarizes widespread and
generalized crop germplasm collecting.”

During the first ten years of its work, the

IBPGR fielded over 300 collecting mis-
sions in 88 countries throughout the world
and has deposited over 100,000 samples in

a genebank network that has increased

from a mere handful to over 100. These
genebanks are listed in an appendix to the
report.

Appendices to the report also include a

list of both local scientists and expatriate
personnel involved in the IBPGR collection
missions and directories on where the plant
materials collected can be obtained.

IBPGR To Shift Approach

Williams said that release of the report
signifies a shift in the IBPGR approach to:

 place greater emphasis on wider
aspects of the individual crop gene pool and
plan specific collecting of wild related spe-
cies; and

  carry out more field surveying so that

much more specific collecting can follow
as a result of ecogeographical data analysis.

The shift will entail handing part of the
responsibility for funding collecting work
over to the national programs (which in-
cluded over 580 institutions throughout 100
countries by 1983), said Williams.

“For the first time,” asserted Wil-
liams, "a greater variety of material
is available for use in breeding par-
ticularly for cereals, legumes, root
crops and vegetables as well as
some others such as banana and
cotton.”

These national programs will be more

concerned with less major crops, accord-
ing to Williams, because the IBPGR has,
on the basis of available scientific evidence,
agreed that by 1990 all major cereals and
several other crops will have been ade-
quately collected.

“For the first time,” asserted Williams,
“a greater variety of material is available
for us in breeding particularly for cereals,
legumes, root crops and vegetables as well
as some others such as banana and cotton.”

Major crops the IBPGR plans to con-
tinue collecting after 1990 include beans,
sweet potato, cassava, soybean and forages.

As the collecting work slows down, said
Williams, the Board will put greater em-
phasis on subsequent research on the col-
lected plant material to see that they are
adequately characterized and documented
(see story, p. 25).

For copies of the report and other IBPGR
publications, write: IBPGR Secretariat,
Crop Genetic Resources Centre, Plant
Production and Protection Division, FAO,
Via delle Terme di Caracalla, 00100 Rome,
Italy.
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Major U.S. /Soviet
Exchange in 1986

Plant germplasm exchange between the
world’s two leading agricultural producers
will be part of a major U.S./Soviet agri-
cultural scientific exchange program re-
cently announced by the two governments
in Moscow.

The announcement followed a meeting
of the US-USSR Joint Committee on
Cooperation in the Field of Agriculture.
The Joint Committee, which was estab-
lished in 1973, had not met since 1979 when
the program was discontinued by mutual
agreement.

The new program establishes coopera-
tive exchange projects for 1985-86 between
research institutes and organizations in the
U.S. and U.S.S.R. on 20 topics relating to
agricultural economic research and agri-
cultural research and technology.

Included in the 14 agricultural research
projects are:

   the exchange of plant genetic materi-
al for development and breeding of new
varieties and hybrids of farm crops with the
use of up-to-date methods;

  methods of plant protection and quar-
antine, including efforts on prevention of
insects, plant pathogens and noxious weeds

from distribution in import-export com-
modities and improving existing methods of
quarantine control and fumigation of agri-
cultural plant commodities; and

  improved methods for reforestation, in-
cluding tissue culture methods and ex-
change of seeds of forest tree and shrub
species.

Scientific Team Exchange

The plan also calls for an exchange of
five teams of scientists and specialists from
each country. Serving as U.S. contact for
the germplasm exchange project will be
Paul Fitzgerald, the new advisor to Agri-
cultural Research Service Administrator
Terry B. Kinney (see story, p. 14).

Fitzgerald told DIVERSITY that the tar-
get date for a proposed three-person U.S.
team visit to the U.S.S.R. is sometime in
the third quarter of 1986. The Soviet team
will most likely visit the United States in
early summer. A Soviet counterpart to
Fitzgerald has not yet been named. When
that occurs, he hopes to join a U.S. team
on a preliminary visit to the U.S.S.R. to
make personal contact with the individual.

The priority for the U.S. team will in-
clude both exchange and collection of
germplasm of our major crops, said Fitz-
gerald, since centers of origin of some of

these crops are located in the U.S.S.R. The
last U.S. collect effort in the U.S.S.R. took
place in 1982 (see DIVERSITY, no. 3,
p. 12).

Fitzgerald hopes that in addition to visit-
ing other Soviet research locations where
crops of interest are being studied, the U.S.
team will be able to spend time at the
Vavilov Institute in Leningrad, the premiere
Soviet germplasm storage and research
institution.

The priority for the U.S. team will
include both exchange and collec-
tion of germplasm of our major
crops.

The U.S. delegation to the Joint Com-
mittee was headed by Daniel Amstutz,
Under Secretary for International Affairs
and Commodity Programs at the U.S.
Department of Agriculture. He was
accompanied by Assistant Secretary of
Science and Education Orville Bentley and
Office of International Cooperation and
Development Joan Wallace, among others.

The Soviet delegation was headed by
V.G. Kozlov, Deputy Minister to the USSR
Ministry of Agriculture. Amstutz and
Kozlov signed the agreement in Moscow
on June 18.

The Joint Committee agreed to meet in

the United States in 1986 to assess the
progress of the exchange program and to
plan for future collaborative efforts. Ob-
servers see the exchange program agree-
ment as part of a general easing of tensions
between the two countries and are hopeful
that if these initial efforts are successful,
agricultural programs such as this can be
broadened in the future.

As DIVERSITY goes to press, Kika de
la Garza, Chairman of the House Agri-
culture Committee, announced that he and
a delegation from that committee have been
invited by and will travel to the U.S.S.R.
during the next congressional recess for
talks with ranking agriculture and trade
officials and visits to agricultural areas.

“I understand this is the first time that
any congressional agriculture committee
has been officially invited to the Soviet Un-
ion for a first-hand look at the situation and
face-to-face talks with some of the key de-
cision makers,” de la Garza told reporters
in making the announcement. “I am glad
that Soviet officials have invited our com-
mittee to send a delegation for these pur-
poses, and I believe the trip can produce
valuable information for Congress."

CGIAR Reviews
IBPGR Progress

and Future
The 10th anniversary of the International

Board for Plant Genetic Resources
(IBPGR) meant it was also time for its
second quinquennial review, the standard
review procedures for all of the internation-
al institutes under the aegis of the Consul-
tative Group for International Agricultural
Research (CGIAR).

The review was actually a combination
of two reviews, one on the IBPGR program
and the other on the management of the
Board and the Secretariat. The chairman
of the review panel was Max Day of
Australia, who worked with four other
external members representing various
geographical regions throughout the world
and three members from the CGIAR and
TAC (Technical Advisory Committee)
Secretariats.

The essence of the panel’s review was a
strong endorsement of the IBPGR’s pro-
gram and encouragement for the Board to
intensify its future efforts. The panel urged
the IBPGR to continue to improve the effi-
ciency and stature of the total program and
to shift some of its structures and proce-
dures.

IBPGR To Focus

On Research, Evaluation

The major thrust of the panel’s 25 re-
commendations was that the IBPGR should
concentrate more of its attention on germ-
plasm research by establishing an in-house
research capability as well as expanding its
existing contract research program.

“There is no doubt that the major
recommendations of the review
panel - ifaccepted by the CGIAR
- will start the IBPGR on a com-
pletely new road . . . one where
there is not only greater indepen-
dence but also greater responsi-
bility.”

The other significant program change
recommended by the panel was an intensi-
fication of the work on the evaluation and
utilization of germplasm already assembled
in 39 base collections currently housed in
28 countries. This recommendation coin-
cides with the Board’s proposed shift in
emphasis from collection to characteriza-
tion and evaluation (see story, p. 24).
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According to a report on the CGIAR
panel review to the U.S. National Plant
Germplasm Committee, other significant
panel recommendations included:

 strengthening the program’s legal

arrangements;
  seeking cooperative arrangements with

FAO that would permit the Board “to re-
main responsible for the scientific aspects
of plant genetic resources and let the FAO
Commission on Plant Genetic Resources
handle the political considerations” (see
story, p. 20); and

  increasing the IBPGR’s concern about
in situ germplasm conservation.

IBPGR/FAO Relationship Termed
“Untenable”

The IBPGR management review by the
panel focused on what an observer termed
the “untenable relationship” resulting from
the IBPGR’s current “dual responsibility to
both FAO and the CGIAR.” The panel
agreed that this situation should be correct-
ed by giving the IBPGR Secretariat great-
er independence and responsibility to the
Board as a “fully autonomous” center un-
der the CGIAR, with the FAO connection
“one of liaison rather than restricted
control .”

“With the added traumatic devel-
opments in FAO in the form of the
International Undertaking on
Plant Genetic Resources and its
accompanying Commission, the
future looks both challenging and
hazardous.”

The review panel concluded that the fol-
lowing “optional arrangements” should be
futher explored by a special task force ap-
pointed by the CGIAR;

  that the IBPGR should be reconstituted
as an independent center in a different loca-
tion with only a liaison unit at FAO in
Rome where it is currently housed; or

  that changes be made in the arrange-
ments with FAO to correct the “present un-

satisfactory situation” in the operation of
the IBPGR Secretariat.

According to IBPGR board member
Charles Bishop, program director for Agri-
culture Canada, “There is no doubt that the
major recommendations of the review
panel - if accepted by the CGIAR - will
start the IBPGR on a completely new road
. . . one where there is not only greater
independence but also greater responsi-
bility.”

Bishop said that “with the added trau-
matic developments in FAO in the form of
the International Undertaking on Plant
Genetic Resources and its accompanying
Commission, the future looks both
challenging and hazardous.”

In his view, the newly formed Commis-
sion “could have a very positive effect if
it would confine itself to political matters
and let the IBPGR handle those that are
basically scientific.”

He added however, that reports from the
Commission’s first meeting sound “more
like confrontation than cooperation, and
saner heads must prevail or the whole pro-
gram will founder on the rocks of dissen-
sion and rivalry. All we can do is to

hope for the best.”
TAC currently is now studying the

review panel’s recommendations and will
report to the CGIAR at its annual meeting
in Washington, D.C. this fall. That meet-
ing is expected to bring to the surface -
and hopefully resolve - many of the con-
troversial issues now threatening to impede
the progress of the international plant
germplasm system.

VIEWPOINTS

Genetic Resources:
The Founding Years
by O.H. Frankel

The International Board for Plant Genetic
Resources this past year celebrated its tenth

anniversary The genetic resources move-
ment, which led to its establishment, began,
as we shall see, nearly ten years earlier.
Whilst the accomplishments of the IBPGR
are well documented by its reports, there
is no adequate record of the endeavors
which preceded it. Since I had been close-
ly associated with these events, the editor
of  DIVERSITY asked me to fill the gap. This

account, the first of a four-part series for
DIVERSITY is a personal record, based on
recollections, on published material, and

on the extensive collection of documents
and records I have deposited in the CSIRO
Archives in Canberra, Australia.

I. EARLY BEGINNINGS, 1961-1966

The growth, and even more the rate of
development of the genetic resources move-
ment have been truly astonishing. From
a small group of scientists who in the mid-
sixties assembled the scientific back-
ground, examined the methodologies and
defined goals and strategies, the movement
has grown to involve hundred of workers
spread over most parts of the world. Devel-
oping countries in particular, some of
which twenty years ago may have had lit-
tle appreciation of their own “genetic treas-
uries,” now are among the most active
participants.

The movement has brought forth an in-
ternational organization which, with a
minimum of formality and bureaucracy, has
assumed responsibility for planning and co-
ordination, supports research, training and
development and provides assistance for
national and regional exploration and
conservation.

Without a doubt, this remarkable degree
of acceptance and support was due to the
sense of urgency [author’s emphasis] per-
ceived and disseminated at the time. It
introduced a new dimension into the inter-
national activities in plant exploration and
introduction which had been in progress for
a number of years. A brief account of the
source of the movement is essential for an
understanding of the events that followed.

The Russian Inspiration

No doubt the stimulus came from the
discovery by N.I. Vavilov and his col-
leagues of the extraordinary genetic diver-
sity which they found in the “geographic
centers of origin” of cultivated plants.
These scientists brought back to the Soviet
Union tremendous germplasm collections
representing this unknown diversity and
studied them in great detail. This enter-
prise - to this day unparalleled in vision
and scope - was, as I well remember, an
inspiration for economic botanists and plant
breeders elsewhere.

But on the whole the lead was not fol-
lowed. The reasons are clear enough. No
other country, with the exception of the
United States, has a latitudinal spread and
diversity of crops comparable with that of
the Soviet Union. (Vavilov, as he told me
in 1935, was even thinking of cultivating
tropical crops such as cacao in the Crimea,
if need be under glass!)
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Even more important was the divergence
in the basic philosophy of germplasm col-
lecting between what we now call East and
West. Western scientists, especially in the
U.S.A., tended to be “mission oriented,”
i.e., the targets of their collecting efforts
were selected for their immediate or pros-
pective usefulness in crop improvement.
The Russian attitude, on the other hand,
can be called “generalist.” Vavilov’s team
of scientists recognized broader objectives.
They were interested in diversity as such
and its evolutionary significance, in addi-
tion to direct agricultural objectives.

As we shall see, in the early days of the

genetic resources movement, i.e., in the
late sixties, realization of the growing threat
of genetic erosion led to a resolution of the
conflict in favor of the “generalist strategy
of salvaging what was left, irrespective of
short-term application.”

But at the time, collecting efforts on the
Russian model remained few and far be-
tween. One such effort, not surprisingly,
happened with the potato, for which
Vavilov and Bukasov had discovered a large
range of totally unknown diversity of great
evolutionary and agricultural significance.
This effort is of particular interest in the
context of this account because of its in-
ternational character. Under the auspices
of the Commonwealth Agricultural Bureau,
and under the leadership of my British col-
league, J.G. Hawkes (see review, p. 26), a
number of collecting expeditions were
undertaken in the centers of various wild
and primitive potato species in Latin
America. These expeditions resulted in the
assembly of a widely representative collec-
tion which was maintained in the Common-
wealth Potato Collection in Cambridge and

distributed to participating countries and
others.

World War II interrupted such efforts and
the political and economic changes in its
aftermath created new conditions which
greatly affected the “centers of genetic
diversity” in Asia, Latin America and
Africa.

FAO Takes the Lead

During this period - the fifties and early
sixties - an international movement began
to emerge, based on FAO, the Food and
Agriculture Organization of the United
Nations. FAO working parties on rice,
wheat, maize, barley and herbage plants
had assisted in establishing collections of
cultivars that were published and kept
up-to-date.

FAO field officers made extensive collec-
tions in Turkey and Iran which, however,
were largely lost for lack of an established

preservation strategy and institutional back-
ing. Logistic and other support was given
to Australian pasture plant collections in
the Mediterranean region. A seed ex-
change, developed by FAO in Rome, helped
plant breeders obtain stocks from other
countries. The FAO began publishing the
FAO Introduction Newsletter. Ultimately,
FAO came to see its role as the germplasm
communications center, a function which
various international scientific congresses
had urged it to perform and expand.

By far the most important communica-
tions exercise was the Technical Meeting
on Plant Exploration and Introduction, held

in July, 1961, at FAO in Rome. It was the
first major international conference dedi-
cated to germplasm issues and blazed the
trail for the 1967 Conference which was to

inaugurate the  gene t ic resources
movement.

1961 Conference: “Trail Blazer”

The main concern of the 1961 Confer-
ence was the ways in which the world’s
germplasm could be surveyed, explored,
and made widely available for plant intro-
duction. While, in the tradition of FAO’s
germplasm activities, established cultivars
were not neglected, the main interest was
in the gene centers which were threatened
by overgrazing or by the introduction of
improved varieties.

Hence a principal recommendation was
the establishment of exploration centers in
the region of genetic diversity with as-
sociated conservation areas for in situ
preservation. National and regional plant
introduction stations were to be estab-
lished, internationally linked by FAO. FAO
was to advise and assist member countries
in the establishment of these exploration
and introduction stations. There were
recommendations for extending the cata-
logs of genetic stocks to include addition-
al species, on genecological research as a
basis of exploration and introduction, and
on practical training.

The conferees realized that a program of
such magnitude would impose a heavy bur-
den on FAO. Hence the conference recom-

mended the appointment of at least three
or four officers and the establishment of an
expert panel on plant exploration and
introduction.

That not many of these recommendations
were acted upon was perhaps forseeable.
In part, this may have been due to the
emphasis on plant introduction as the main
objective. At the time great prominence
was given to the exploration of potential
pasture species and their introduction to
different parts of the world. These were
wild species to be used without genetic
change if found suitable in a new environ-
ment. Hence the importance of introduc-
tion stations which were equipped for pre-
liminary tests became apparent.

Two of the conference leaders, W. Hart-
ley of Australia and R.O. Whyte of FAO
were involved in pasture plant research. But
for the more generally imported field
crops, introduction facilities were a good
deal less relevant. On the other hand the
exploration centers were to serve all crops.
But they were expensive and cumbersome
as became all too obvious with the only one
actually established at Izmir in Turkey.

The Russian experience had shown that
a reasonable representation of genetic
diversity could be obtained and preserved
in less cumbersome and more reliable and
accessible ways. Long-term preservation
scarcely got a mention at the conference
except through rather elusive “conservation
areas,” which remained unexplained.
Above all, exploration centers clearly were
not the answer to the growing emergency.
Indeed, the Proceedings of the conference
fail to convey a sense of urgency, in spite
of warnings as far back as a quarter of a
century. (H.V. Harlan and M.L. Martini,
USDA Yearbook of Agriculture, 1936.)

A Big Step Forward

Yet the conference did mean a big step
forward. It brought together many people
concerned with what was later to be called
“genetic resources.” It had a well-balanced
scientific program, planned and organized
by its chairman, W. Hartley, and R.O.
Whyte and G. Julen, of FAO. Some of the
papers advanced the thinking about genet-
ic resources, as e.g. the paper by R.O.
Whyte on the conservation of gene pools
of wild species which retains its relevance
to this day. (The Proceedings were pub-
lished as Volume 17 of Genetica Agraria

in 1963; the editors were Whyte and Julen.)
One significant consequence of the 1961

conference was the calling of another con-
ference which initiated the “genetic
resources movement.” But in the mean-
time very little actually happened, apart
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from the Izmir experiment. FAO failed to
appoint a single officer and there was no
one charged with responsibility for initia-
tives or an action plan.

An international panel of experts was ap-
pointed, but it neither met nor was it given
a function. There was no pressure from
member countries, although the tenth Ses-
sion of the FAO Conference, 1959, passed
a strongly worded resolution recognizing
the importance of, and danger to, genetic
resources. A new impulse was to come
from outside and from an unexpected
source.

The International Biological Program

Under the auspices of the International
Council of Scientific Unions (ICSU), an
international, non-governmental program

was established in 1963. Its subject was
defined as “The Biological Basis of
Productivity and Human Welfare.” Orig-
inally conceived as an internationally
co-ordinated study of three key areas -
biological productivity, human accep-
tability, and conservation - specific areas
of applied biology were included which
were likely to gain from international
cooperation.

In the discussions leading up to the estab-
lishment of IBP, the eminent American
botanist and evolutionist, G.L. Stebbins,
had advocated that “plant gene pools”
should be one of the principal themes of
IBP, and at the first General Assembly at
UNESCO in Paris in July, 1964, he secured
its inclusion in the program. A working
group was formed, charged with produc-
ing a program.

In retrospect one may see the merit of
IBP’s participation in the first instance in
approaching the whole field from first prin-
ciples. The first program, drafted in 1965
(IBP News No. 5, March 1966), contained
the now familiar definition of plant re-
sources. Its relevance became obvious in
the formulation of programs, then and now:

Cultivars
(a) “advanced” cultivars;
(b) “primitive” cultivars;
(c) cultivars with special connota-

tion in genetics physiology,
pathology, etc.

Wild relatives of domesticated
species.

Wild or “semi-domesticated”

species of actual (or potential)
usefulness in range, pasture, fores-
try, soil conservation, etc.

IBP Focus: Primitive Races

IBP would not concern itself with cul-
tivars produced by various collections, re-

latively ephemeral, too numerous to be
preserved as a whole, and the principal
concern of FAO. The main concern of IBP
would be with “primitive races and wild
relatives of cultivated species..

They are of great scientific interest; they
contain “a reservoir of genes and gene
combinations” which may not be repre-
sented in advanced cultivars; they have not
been adequately surveyed and comprehen-
sively collected on a world scale, which
could only be done by international colla-
boration; they are endangered by acceler-
ating agricultural development in the
centers of genetic diversity.”

I have quoted these objectives at length
because of the influence they were to have
on the strategy of the movement, with its
strong emphasis on the preservation of the
land races and the “wealth of genes and
gene combinations” they contain. We shall
hear a good deal about these.

There followed an action program
which, though somewhat unrealistic for
IBP, contained some of the ideas which
were elaborated by the FAO Panel of Ex-
perts in the years that followed. It had been
though that activities would be conducted
by national IBP committees, as in the other
fields of IBP. However, it was soon real-
ized that in this particular field IBP would
not get far on its own, considering the lack
of organization, contacts and funds.

FAO Collaboration Sought

An approach to FAO seemed indicated,
and, being chairman of the group, this
became my responsibility. I had visited
FAO on several occasions since 1953 and
had become acquainted with the organiza-
tion and many of its staff.

The Second Meeting of the Special Com-
mittee for the IBP (its governing body) held
at FAO in Rome in February, 1965, pro-
vided an opportunity for exploring the
prospects for collaboration. I had several
interviews with the Director-General, Dr.
R.B. Sen. Dr. J. Vallega, director of the
Plant Production and Protection Division,
attended a meeting of the IBP gene pools
committee. Both welcomed the idea of
collaboration between FAO and IBP. In
discussions of a possible role for IBP it was
agreed that IBP should “emphasize funda-
mental biological aspects” and “amplify
and support the FAO program.”

An outcome of these contacts with FAO
was an invitation from Dr. Vallega - on
Dr. Sen’s instructions - for me to come
to FAO for some months as a consultant,
to review its activities and responsibilities
in plant exploration and introduction, and

to prepare a plan for another international
conference to follow up that of 1961. I
spent April to June, 1966, in Dr. Vallega’s
Division at FAO.

For me this was an intensive period of
learning and gaining information. I had
been interested in plant collections for
many years, stimulated by Vavilov’s work,
and had established a sizeable collection of
wheat in New Zealand, the nucleus of
which I brought with me from Cambridge.
I had spent a week with Vavilov in Lenin-
grad in 1935. But I knew little of what was
actually happening in the field.

FAO was a world center of agricultural
information, with staff members talking as
familiarly of various parts of Africa or Asia
as they would of the Corso or Piccadilly.
Useful background information came from
heads of sections of the Plant Production
and Protection Division, and from some of
the many visitors to FAO.

“Genetic Erosion” Concept Emerges

The visitor who made the most power-
ful impact was Professor Hermann Kuck-
uck, an economic botanist and geneticist
who had spent some years in Iran and Tur-
key and had recently revisited Ethiopia. He
painted a vivid and sombre picture of what
we were soon to call “genetic erosion” in
the Near East and North Africa.

His description brought the realization
of a widespread emergency which called
for urgent and comprehensive action. I
also visited the Izmir center which did not
result in increasing my confidence in inter-
national exploration centers, but further
filled in the picture that was emerging.

My report to FAO stressed the need for
urgency in salvaging the gene pools on
which current and future generations would
depend. From this followed a ‘generalist”

strategy of exploration and conservation
which was later elaborated by the FAO
Panel of Experts and became the central
genetic resources dogma.

The report contained an action program
and budget for the coming biennium which
certainly were not taken seriously. And it
contained many detailed recommendations
which were to be repeated for many years
to come. But one was soon to be rejected
(by myself included) as impractible - an
international seedbank at FAO in Rome.
Strangely enough, such a proposal was re-
cently revived on purely political grounds
(see DIVERSITY, no. 6, p. 16).

Finally, the report recommended a Tech-
nical Meeting on Plant Exploration and
Conservation in 1967, to be jointly con-
vened by the Plant and Forestry Division
of FAO and by IBP. It was to consist of



two parts, a meeting of invited experts,
rather modestly called the “preparatory
meeting,” and a meeting of government
representatives. IBP was to be responsi-
ble for the planning and organization of the
former, which was to result in a Handbook
on Plant Exploration and Conservation, to
be edited and published by IBP. A draft
agenda was provided.

I can’t recall whether this report was ever
formally considered by FAO. It certainly
had the general approval of Dr. Vallega
with whom I had frequent discussions. The
Forestry Division was much interested and
agreed to join in the Technical Meeting. I
think it is fair to say that in general outline

at least, the report was accepted, rather as
a basic document than as a plan for action.
The role of IBP was recognized and accept-
ed to such an extent that for practical pur-
poses its working group almost ceased to
exist as a separate entity but merged with
the reconstituted FAO Panel. Yet the IBP
connection was convenient in providing in-
dependent status even though working with
FAO, and as a source of outside funds
which helped to stimulate FAO.

To organize the scientific (preparatory)
part of the proposed Technical Meeting, the
report had recommended that a working
group be formed to draft the program in
detail. The group was to define relevant
areas and specific topics and to suggest
suitable authors. The conference contri-
butions were to be the basis of a compre-
hensive book covering all aspects of the
subject, not merely a set of individual
papers. Hence great care was needed in
preparation.

This working group was convened and
part-financed by IBP - FAO having no
available funds - at FAO in Rome on
October 10-12, 1966. Subsequently it was
listed as the First Meeting of the FAO Panel
of Experts. Participants included six mem-
bers of the IBP working group, one of the
FAO Panel (three others were unable to at-
tend, and one was a member of both), two
members of the Forestry Division, and five
of the Plant Division of FAO.

Since this meeting was charged with
planning the 1967 Technical Conference
which, together with the book which result-
ed, played a seminal role in genetic re-
sources activities, one may regard it as sig-
nalling the “genetic resources movement.”

The subject of the next article in Otto
Frankel's series “Genetic Resources: The
Founding Years,” will focus on the 1967
FAO/IBP Conference on the Exploration,

Utilization and Conservation of Plant
Genetic Resources, the book entitled
Genetic Resources in Plants - The Ex-
ploration and Conservation, and the role

each played in establishing the genetic
resources movement. 

Sir Otto Frankel is an honorary re-
search fellow in the Division of Plant In-
dustry, Commonwealth Scientific and
Industrial Research Organization, Can-
berra, Australia. As a geneticist and
plant breeder, his life-long interest has
been in wheat, and he is still engaged
in molecular aspects of wheat evolution.

He has had a leading part in the devel-
opment of the “genetic resources move-
ment” and is joint editor or author of
three books on this subject. He is a Fel-

low of the Royal Society of London; the
Australian Academy of Science; and the
Japanese Academy of Science.

The views expressed are not necessari-
ly those of the editors. DIVERSITY wel-

comes the submission of articles by all
interested parties in an effort to provide
a forum for discussion of issues perti-
nent to the plant genetic resources
community.

The Editors

A Review and Analysis
of The Diversity of
Crop Plants
by Malcolm McPherson

The book, The Diversity of Crop Plants*,
by J. G. Hawkes, is based on the John M.
Prather Lectures in Biology which Profes-
sor Hawkes gave at Harvard University in
1977. It is an engaging review of the
origins and accumulation of crop plant
diversity; how plant breeders use this diver-
sity; and recent international efforts to
ensure that a wide array of plant genetic
resources are collected and stored.

The opening chapters survey evidence on
the geographical origins of agriculture
(Near East, Northern China, Meso-
America and the South American Andes)
and discuss the features of plant species
which predispose them to domestication.
For Hawkes, the principal botanical fea-
tures of plants which led to their selection
by humans were ecological weediness (ena-
bling them to thrive in areas disturbed by
human habitation) and large nutrient
reserves (enabling them to survive dry peri-
ods in areas where agriculture originated).

Hawkes reviews the efforts to explain
centers of genetic origin and patterns of
genetic dispersal of major crop plants and
continues the debate (stimulated by Vavi-
lov’s pioneering work) with a three-part
scheme comprised of nuclear gene centers,
regions of genetic diversity, and outlying
minor gene centers (pp. 70-73). These ear-
ly chapters highlight the main issues and
debates, but as Hawkes notes the story is
not yet complete.

Human Selection:
The Determining Factor

Chapters four and five - the “Evidence
of Crop Plant Diversity” and the “Value
of Diversity to the Breeder” - are the es-
sence of the book. Hawkes discusses how
genetic diversity is accumulated in crop
plants and how it is reflected in morpho-
logical and biochemical differences. Draw-
ing on a large body of evidence, he con-
cludes that there are “very great genetic
differences within cultivated plant species,
the result of both conscious and uncon-
scious selection by humans” (pp. 74, 79).
He cites Hutchinson who argued that the
main limits to genetic variation are “scien-
tific insight and imagination” and not the
available biological material (p. 107).

Hawkes explains the use plant breeders
make of plant diversity, stressing their need
for access to as much genetic material as
possible. “Without a wide range of varia-
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bility in crop plants,” he notes, “the plant
breeder cannot hope to solve problems of
increased yield, higher nutritive quality, a
better range of adaption, and better disease
resistance” (p. 108).

The final chapters discuss how the genet-
ic diversity of the major crop plants which
is useful to breeders can be sampled and
describe the international network for col-
lecting, storing and documenting plant
genetic resources. Hawkes notes that while
there are serious threats to the plant genetic
resource base, the existing system has made

major progress in protecting the material
breeders will need in the future. He con-
cludes by observing that with greater pre-
servation efforts, more training, and
increased research on the evolution of
plants, humans can maintain the existing
crop plant diversity and perhaps even in-
crease it.

While there are serious threats to
the plant genetic resource base, the
existing system has made major
progress in protecting the materi-
al breeders will need in the future.

As a statement of the origins and role of
genetic diversity of crop plants, the book
is among the best available. It is well-
documented with many apt examples and
informative illustrations. (The discussion
of the orchard and kitchen gardens in
Guatemala, Indonesia and Puerto Rico on
pages 83-89 is excellent). It is also a
thoughtful introduction to the literature on
the origins of agriculture, the centers of
genetic diversity of crop plants, and the in-

ternational germplasm network.
But, the book has serious drawbacks. Its

principal message is inconsistent; its dis-
cussion of the approach required to ensure
the conservation of plant genetic resources
is too narrow; and, Hawkes’ arguments lose
their force when he abandons the measured
scholarly tone of the early chapters to
propagandize the need for genetic resource
preservation.

The inconsistency in Hawkes’ message
is most noticeable by comparing the first
four and last two chapters. In the former,
he carefully documents the extent of genetic
diversity in crop plants. He opens Chap-
ter 3, for instance, by noting that “the evo-
lution of crop plants under domestication
has given rise to more diversity, and of a

more complex nature, than can be seen in
any comparable group of wild plants”
(p. 46). He cites Allard’s widely known
point that “each species contains millions,

or even hundreds of millions, of variants”
(p. 78). And he concludes with the asser-
tion that “what is quite certain, however,
is this: the more techniques we use to
study species of cultivated plants the more
diversity we find” (p. 83). Similar state-
ments can be found on pages 25, 75-6,
80-82, 103, and 118.

These examples explicitly show that
there is an extremely large amount of
genetic diversity available. Yet, in the last
two chapters, his argument shifts. Begin-
ing with the observation that “what is wor-
rying, however, is the depletion of genetic
variation in the major. crops” (p. 87),
Hawkes adds that “a marked reduction in
genetic diversity, or genetic erosion as it
is often called, has been taking place with
increasing intensity over the last four or
five decades,” and “the situation is now
frighteningly clear . . what has been tak-
ing place, therefore, is a destruction of the
genetic richness of the older populations
of cultivated species and their replacement
by a limited number of standard varieties”
(p. 109). Similar statements can be found
on pages 101, 110-111, and 117. These
examples show that genetic diversity is
being depleted and destroyed.

Genetic Reservoir or Erosion?

Hawkes seems to be conveying two mes-
sages. On the one hand the reader is told
that there is a large amount of genetic
diversity available, human efforts have in-
creased it (and can increase it further) and
that the more techniques we use to examine
diversity the more of it we find. On the
other hand, the reader is also told that the
genetic diversity of the major crop plants
has been disappearing over the last “four
to five decades,” precisely when the most

The impression of a “massive” de-
struction of genetic diversity is, in
my view, unjustified.

discoveries of the extent of the genetic
diversity in plants have occurred (for in-
stance, Vavilov’s main contributions were
in the 1930’s and 1940’s).

Since the two positions are inconsistent,
the reader is forced to choose which argu-
ment should be given more weight. The
first deserves more attention - there is a
large reservoir of genetic diversity in the
world’s crop plants; some varieties have
been eroded, but the impression of a “mas-
sive” destruction of genetic diversity is, in
my view, unjustified.

When it comes to dealing with genetic
erosion, Hawkes argues that “the solutions
to the problem of genetic erosion are based
on solid foundations of genetics, ecology,
botany, plant physiology, and computer
science, though much research is still
needed” (p. 131).

Scientists Only Part of the Solution

This focus is too narrow. If “solutions”
to the problem only depended on coopera-
tion among people in the above disciplines,
they would be relatively easy. Why
wouldn’t groups of like-minded and com-
mitted scientists work to solve the problem
if they could? One reason they have not
(and are not likely to) is that the scientists
Hawkes mentions are only a sub-set of the
people who have to be involved (and,
indeed, have been involved) in dealing with
genetic erosion. Others include political
scientists, public administrators, politi-
cians, economists, anthropologists, aid off-
cials, managers of agricultural supply cor-
porations, members of the media, and ulti-

mately large numbers of farmers.
Another reason is that genetic erosion is

not a “problem” that can be “solved” but
a process which depends on many varia-
bles few of which can be easily controlled.
For instance, avoiding the loss of existing
germplasm collections can be closely con-
trolled through improved storage facilities
and duplicate collections, but as yet there
are no means to avoid losses from natural
disasters, droughts and the soil erosion and
deforestation which is aggravated by human
poverty. Furthermore, given limits of
physical and financial resources and the
need to set priorities - points which
Hawkes mentions in passing cf. pp. 114, 118,
and 122 - some losses may be too costly
to prevent.

Long-Term Support From
Administrators, Politicians is Vital

One item of the research “that is still
needed” then, is to determine how to con-
vince the administrators, budget directors,
politicians and others whose continued sup-
port is necessary to underwrite the long-
term effort of collecting and conserving

plant genetic resources.
A useful start would be to expand the

justification for genetic conservation to
include social factors. (Hawkes’ empha-
sis on the needs of plant breeders - Chap-
ters 5 and 6 - is inadequate.) This would
force scientists to recognize that the indi-
viduals and institutions which provide
physical, financial, and political support
have competing claims on their time, skills
and funds.
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Finally, the weakest aspect of the book
is Hawkes’ rhetoric on the need for genet-
ic conservation. In view of his scholarly
research, ample documentation and care to
distinguish areas of dispute and speculation

in the first four chapters, Hawkes should
not have expected his readers to accept his
rhetoric in the last part of the book.

For example, to support his assertion that
the Green Revolution varieties have “at
their worst . caused a catastrophic genet-
ic erosion, especially in Turkey, Iraq,
Afghanistan, Pakistan and India,” Hawkes
can only cite evidence to show that it is
more difficult to find some bread-wheat
varieties than it used to be and that collec-
tors now have to go to more remote areas
to find the genetic diversity they are seek-
ing (pp. 110-111). None of the evidence he
provides warrants the terms “catastrophic”
or “destruction” (p. 109) or the phrase
“before everything disappears” (p. 117) to
describe what is happening to crop plant
diversity.

Moreover, Hawkes undermines his case
by stating that “we need to evaluate the sit-
uation to understand what is available in the
field or in collections, what is most under
threat, and how it should be further ex-

plored and collected” (p. 113). Why should
we be convinced that genetic erosion is
severe if one of the most “urgent tasks to
help us conserve germplasm” is to evalu-
ate what the situation actually is?

Realities and Practicalities

Must be Faced

In dealing with this problem Hawkes has
cast aside scholarship (where he recognizes
the limits of his knowledge) for rhetoric
(where evidence and consistency are irrele-
vant). It seems he has allowed the popular
perception that massive genetic destruction
is occurring (or imminent) to out-weigh the
evidence of his own research which over
the years has shown us:

(i) that the genetic diversity of crop
plants is large;

(ii) that major efforts (some of which
Hawkes himself inspired) are being
made to sample and conserve it; and

(iii) that overall scientists and others are
succeeding in these tasks.

Most of us (certainly those who will read
Hawkes’ book) know that more could be
done; but we realize that we live in a world
in which crop diversity is low on the list
of social and scientific priorities. We also
know the importance of preserving some
genetic diversity; yet we recognize that it
is politically, economically, and perhaps
scientifically infeasible to maintain it all.
Thus, the challenge for scientists and others
concerned with preserving genetic diver-
sity is to determine where and how the
balance should be struck.

*The Diversity of Crop Plants, J. G.
Hawkes. Harvard University Press,
Cambridge, 1983, 184 pp., $20.

Malcolm McPherson is a Research
Associate at the Harvard Institute for
International Development. Educated
in Australia and the United States,
his training includes agricultural
science, agricultural economics,
econometrics, and economic develop-
ment. His current research is on the

development of biological and eco-
nomic criteria for the collection,
evaluation, storage, and use of plant
genetic resources, using an informa-
tion theoretic approach.

NEWS IN BRIEF

Jeremy Rifkin, the controversial anti-
biotechnology campaigner who has
mounted several successful court chal-

lenges to the testing and development of
genetically engineered organisms, is
rumored to be interested in getting in-
volved in international germplasm issues.

Rifkin, who has sparked a lively public
debate about biotechnology through his
best-selling books and a high profile
campaign, currently acts through his
Washington-based Foundation on Econom-
ic Trends. When asked about the rumors,
Rifkin declined comment (but did request
all back issues of DIVERSITY!).

And according to discussions at the May
meeting of the National Plant Germplasm
Resources Board, the ARS may also take
over the $1 million clonal repositories
program, formerly administered by the
Cooperative States Research System.
Sources say the proposed farm bill calls for
a continued emphasis on germplasm col-
lection and protection, but sets no new pol-
icy guidelines.

USDA reports the following use by

function ($000) of the $12 million in base

funding allocated for National Plant
Germplasm System activities in 1985:
Acquisition-$687; Maintenance-$6,160;
Evaluation-$2,490; Enhancement-
$1,165; Information Management-$900;
and Research on Genetic Diversity-$535.

Altered Harvests, Jack Doyle’s long- USDA Cooperative State Research
awaited book on the trends and poten- Service Special Research Grants totaling
tial impacts of agricultural genetics will $960,300 for FY 1985 supported germ-
be published this fall by Viking Penguin, plasm projects including: Oregon Agri-
Inc. Though review copies were unavail- cultural Experiment Station (AES) for the
able at press time, one reader, House Com- Corvallis clonal repository-$370,000;

mittee on Interior and Insular Affairs
Chairman Morris Udall, says the book
“raises crucial questions about the polit-
ics of food production, the issue of patent-
ing food-producing substances, and shar-
ing this technology with the Third World.”

A two-part National Public Radio
(NPR) broadcast entitled Seed Diversity
won the prestigious American Asso-
ciation for the Advancement of Science

(AAAS) 1985 Westinghouse Science
Journalism Award. The report, by Mark
Hestadt and Lilly Franklyn, was broadcast
in May, 1984, on NPR’s Morning Edition

news program. An AAAS official said that
the 15-minute series was one of the few
agriculture-related stories ever entered in
the competition. Copies of the broadcast
are available for $30.00 from: NPR Audi-
ence Services Department, (800) 822-2300
(in Washington, D.C., call 822-2331).

Department of Agriculture plant

germplasm activities may get a $1.2 mil-
lion increase in funding in Fiscal Year
(FY) 1986 if Congress, which is still strug-
gling to produce a farm bill, meets the
USDA’s request, Capitol Hill sources say.
Before Congress left for its summer recess,
House and Senate Agriculture Committees
agreed on a simple extension of current
agriculture research programs.

If the agreement holds, the Agricultural
Research Service (ARS) of the USDA will
earmark $15,137,000 (including $2 million
for narcotics and new crops research) for
plant germplasm activities in FY 86, a $1.2
million increase over FY 85.
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California AES for the Davis clonal reposi-
tory-$300,00; New York AES for the
Geneva clonal repository-$130,000; Wis-
consin AES for the IR-1 potato collection-
$60,000; California AES for work on the
Riverside clonal repository-$75,000; and
Hawaii AES for work on the Hawaii clonal
repository.

Reports from the Regional Technical

Committees for Germplasm and the
Regional Plant Introduction Stations
(RPIS) highlight the following activities in
1984: S-9 Region: germplasm of 2,422
new Plant Introductions (PI’s), composed
of 36 genera and 53 species, was added to
Southern RPIS collections for a current
total of 53,043. The Southern RPIS
shipped 13,906 seed samples to 61 coun-
tries and 408 PI’s to the National Seed
Storage Laboratory (NSSL) for long-term
storage; W-6 Region: 784 accessions of
new foreign and domestic introductions
were received for increase and main-
tenance. The Western RPIS shipped
16,245 accessions to scientists, including
7,978 (49%) to foreign countries; NC-7
Region: The North Central RPIS received
862 germplasm accessions and distribut-
ed 12,962 packets of seed within the U.S.
and 3,086 to foreign countries; NE-9
Region: The Northeast RPIS received 700
new plant introductions and made seed in-
creases of PI’s that provided an additional
650 introductions. The RPIS distributed
a total of 4756 accessions including 1210 to
foreign countries; IR-1 Region: One
hundred fifty-two introductions were added
to the IR-1 collection. Shipments of 3,624
seed and 1,222 tuber samples were dis-
tributed within the U.S. and to 16 foreign
countries.

Daniel McPherson has been appoint-

ed USDA Deputy Assistant Secretary for

Science and Education. In making the
announcement, Assistant Secretary Orville
Bentley said McPherson, a retired vice-
president of General Mills Inc., was select-
ed because of “his outstanding record in
the private sector as a leader in the food
sciences.”

Pioneer Hi-Bred International, Inc.
has published a series of colorful bro-
chures on the development of crop

hybrids and agricultural microbial

strains. The brochures explain “The Birth
of . .” a microbial strain and corn, soy-
bean, sorghum, alfalfa, and wheat hybrids.
Copies available from Steve Moon, Pioneer

Hi-Bred, 700 Capitol Square, 400 Locust
Street, Des Moines, IA 50309. (515)
245-3500.
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Gene Banks and Global Agriculture is
the working title of a new book soon to
be published by Princeton University
Press. Authors of the book, expected for
release in early 1986, include Donald
Plucknett, scientific advisor to the Consul-
tative Group on International Agricultural
Research and J. Trevor Williams, Execu-
tive Secretary of the International Board for
Plant Genetic Resources.

vard University, and Alan Atchley, USDA/

ARS, are collaborating with Turkish scien-
tists Didar Eser, Osman Tosun and Docent
Hassan Gecit on the project. For further
information, contact: James Duke, USDA,
ARS, GRL, rm. 133, Bldg. 001, BARC-
West, Beltsville, MD 20705.

The National Council of Commercial

Plant Breeders presented the 1984 Gene-
tics and Plant Breeding Award to Arnel

Hallauer, USDA/ARS research geneticist
at Iowa State University. Hallauer, who
served for more than 20 years as a co-
leader of the Corn Breeding and Genetic
Project at Iowa State, was cited for his “role
in the development of germplasm and

populations which have benefitted both the
farmer and the seed industry.”

Evaluation of the USDA National

Small Grain Collection for disease and
insect resistance was expanded in 1985
to include: Wheat and Oat Stem Rust at
St. Paul, MN; Wheat Leaf Rust at Manhat-
tan, KS; Wheat Stripe Rust at Pullman,
WA; Oat Crown Rust at Ames, IA; Oat
BYDV at Urbana, IL; Wheat Hessian Fly
at Lafayette, IN; Wheat Common and
Dwarf Smut at Corvallis, OR; Barley, Oat
and Wheat Growth Habit at Bozeman, MT;
Wheat, Barley and Oat BYDV at Davis,
CA; and Barley Net Blotch and Spot Blotch
at Fargo, ND.

The USDA Agricultural Research

Service named S.M. (John) Mircetich as
one of three regional winners of the 1984
ARS Scientist of the Year Awards. Mire-

tich, a plant pathologist at the Crops Path-
ology and Genetics Research Unit at Davis,
California, was cited for his “innovative
research in understanding the causes and
control of several fruit and nut diseases.”
Each regional winner receives $2500 plus
$25,000 in equipment or other support and
the national winner receives $40,000. The
awards were established by ARS in 1982
“to encourage superior basic research on
critical issues in the food and agricultural
sciences.”

NSGC staff report that in 1984 the col-
lection held a total of 109,006 accessions
comprised of: 40,068 wheat, 25,382 barley,
20,021 rice, 19,726 oats, 2,307 rye, 928
triticale and 574 Aegilops. For further
information, contact: Lee Briggle or David
Smith, Curator, NSGC, USDA/ARS,
BARC-West, Beltsville, MD 20705, (301)
344-3713 or 3022.

The USDA Germplasm Resources
Laboratory (GRL) has launched a major
computer research project on the ecogeo-
graphic distribution of wheat and wild

relatives on the Anatolian Plateau under
the direction of GRL Chief James Duke.
GRL staff have this year explored computer
graphics and statistical work in an effort to
improve research strategies for germplasm
collection. GRL scientists also have begun
work aimed at construction of an expert
system, or other applications of Artificial
Intelligence, to assess the thoroughness of
germplasm collection as they have found
that such techniques have been applied suc-
cessfully to “search problems” analagous
to those of the National Plant Germplasm
System.

Robert Strosnider has been presented

with the 1985 Distinguished Alumnus
Award from the West Virginia Universi-

ty College of Agriculture and Forestry in
recognition of his “outstanding and forth-
right approach to agricultural research and
the agricultural industry.” Strosnider,
Executive Director of Worldwide Research
for the Asgrow Seed Company, a subsidi-
ary of the Upjohn Company, is a member
of the National Plant Germplasm Commit-
tee and chairs the Public Research Advi-
sory Committee of the American Seed
Trade Association.

USDA sponsored the following foreign
plant explorations in 1984: cotton collec-
tion in Venezuela and Mexico; Vernonia
collection in Kenya/Tanzania and England/
Malawi/Zambia/Kenya; and Astragalus
collection in Romania. For further infor-
mation on these and 1985 explorations,
contact: Robert Perdue, ARS Plant Explo-
ration Officer, Bld. 265, BARC, Beltsville,
MD 20705, (301) 344-2431.

Duke reports that work under a cooper- A hybrid food sorghum yielding four

ative agreement with Oregon State Univer- times that of traditional varieties has been

sity on relating the occurrences of the wild developed by the Sorghum/Millet Collabo-
relatives of wheat with natural vegetation rative Research Support Program (CRSP),
and climatic parameters in the Middle East Sudanese researchers and the International
is progressing (see DIVERSITY, no. 5, p. Crop Research Institute for the Semi-Arid
15). U.S. scientists Calvin Sperling, Har- Tropics (ICRISAT).

.



Recent germplasm registrations an-

nounced in Crop Science (vol. 25, no. 3,
pp. 576-780 include: four short duration

Fusarium wilt-resistant kabuli (garbanzo)

chickpea germplasms developed by and
available from the International Crops Re-
search Institute for the Semi-Arid Tropics
(ICRISAT), India, Patancheru PO., Andhra
Pradesh, India, 502324; storage rot resis-

tant sugarbeet germplasms F1004, F1005,
and F1006 developed and released by
USDA-ARS and the North Dakota Agricul-
tural Experiment Station, available from
USDA-ARS, Sugarbeet Research, Agrono-
my Dept., North Dakota State University,
Fargo, ND 58105; a sprouting-resistant

white-seeded spring wheat germplasm
line named “Losprout” developed at the
Agriculture Canada Research Station,
Swift Current, Saskatchewan, available
from Plant Gene Resources of Canada, c/o
R. Loiselle, Research Branch, Agriculture
Canada, Ottawa, Canada KlA 0C6.

The American Society of Agronomy

presented the International Service in
Agronomy Award to Virgil C. Johnson,
leader of wheat research for USDA/ARS
and professor of agronomy at the Univer-
sity of Nebraska.

Johnson, a member of the National Plant
Genetic Resources Board, conducts re-
search on genetic modification of grain
protein to improve the nutritional quality
of wheat. His contributions to interna-
tional agronomy include the development
and distribution of high protein wheat
germplasm and improved cultivars, estab-
lishment of an international winter wheat
evaluation network, and the organization of
four international wheat conferences.

The 1984 Frank N. Meyer Memorial

Medal was awarded to Harold F. Winters,
former research horticulturist and chief of
the Germplasm Resources Laboratory,
USDA-ARS. The memorial medal was
created in recognition of the contributions
to plant introductions made by Meyer, the
heroic USDA plant explorer who lost his
life in China while on an exploration mis-
sion (see DIVERSITY, no. 6, p. 17).

Winters was honored for his efforts in
developing procedures for the evaluation
and maintenance of introduced horticul-
tural crop germplasm for USDA.

The 1984 Crop Science Award was pre-

sented to James L. Brewbaker, professor
of horticulture and affiliate professor of
agronomy and soil science at the Univer-
sity of Hawaii, by the Crop Science Socie-
ty of America.

The award was based on Brewbaker’s

research on the genetics and breeding of
field and sweet corn and fast-growing trop-
ical trees.

The 1984 DeKalb-Pfizer Crop Science
Distinguished Career Award was pre-

sented to Charles O. Gardner, Foundation
Professor of Agronomy at the University
of Nebraska, Lincoln.

Gardner was honored for his research in
basic quantitative genetic studies and their
application to the development and under-
standing of plant breeding systems for crop
improvement.

The Grain Sorghum Producers Associ-

ation Award was presented to Bruce
Maunder, vice president of agronomic
research for DeKalb-Pfizer Genetics,
DeKalb, Ill. The award, presented to those
individuals who have made “significant and
lasting” contributions to the U.S. sorghum
industry, was presented to Maunder for his
achievements in the development and
release of more than 100 commercial grain
and forage sorghum hybrids for the U.S.
and international markets.

The Rockefeller Foundation recently
announced plans to support a new rice

research program which will focus on
research designed to generate the technol-
ogy needed to apply recent advances to the
genetic improvement of rice. The Founda-
tion also plans to support the transfer of this
technology to the rice improvement pro-
grams of international and national agen-
cies in developing countries.

Grants for the program, which requires
a 10-15 year commitment to targeted
research, will be awarded to universities
and nonprofit research institutions. Pro-
posals may be submitted at any time in
1985 to: The Director, Agricultural Sci-
ences Division, The Rockefeller Founda-
tion, 1133 Avenue of the Americas, New
York, NY 10036.

A grand prize of 5000 Swiss francs will
be awarded next year to a scientist whose
research makes a major contribution to

the development of world plant research.

The prize is being sponsored by the Asso-
ciation Intemationale des Obtentions Vege-
tales (ASSINEL).

The winning scientist’s work must in-
volve botanical research on agricultural or
horticultural crops and must be directed
toward the subsequent application of either
methods or plant material in developed or
developing countries. Papers must be
submitted before December 1985 to:
ASSINEL Secretariet-General, 5-7 Chemin
du Reposoir, Nyon, Switzerland.

Kenneth O. Rachie retired after a 29-
year career with the Rockefeller Founda-
tion as an international crop research

specialist. Rachie, a former member of
the National Plant Genetic Resources
Board, conducted research in seven devel-
oping countries on three continents. His
major research contributions include devel-
oping the first hybrid sorghums and millets
and establishing world collections of these
crops in India, collecting and breeding
tropical food legumes in West Africa, and

developing elite strains of cowpeas and
pigeon peas at the International Institute of
Tropical Agriculture in Nigeria.

The Distinguished Rice Research and
Education Award was presented to the
California Rice Varietal Improvement

Team at the biennial meeting of the Rice
Technical Working Group (RTWG) in
Lafayette, La. The nine-member team of
scientists from the California Rice Experi-
ment Station, the University of California
and USDA/ARS was cited for its “unique-
ly cooperative and integrated approach to
rice variety improvement.” The RTWG
credited that approach for the 34 percent
increase in California rice yields since
1969.

.

The USDA Agricultural Research
Service is recruiting 50 scientists for bio-

technology and other basic research
projects as part of an ongoing research as-
sociate program. ARS Administrator Ter-
ry B. Kinney said the openings in the
research associate program are nearly
twice the number that were available in

1984, with ARS funding for the program
having doubled to $2 million this year. This
addition will increase to 250 the number
of post-doctoral scientists engaged in ARS
research.

Post doctoral scientists applying to the
program must be U.S. citizens and two
years or less out of graduate school. For
detailed information, contact: Carlene
RUSS, ARS-Personnel Division, Federal
Center Bldg. Rm. 569, Hyattsville, MD
20782.

A new organization, the UK Plant
Genetic Resources Group, was estab-

lished this year in Great Britain. The
group is comprised of representatives from
the Ministry of Agriculture, Fisheries and
Food and professionals working with genet-
ic resources throughout the United King-
dom. A second meeting of the group is
scheduled for the week of October 2, 1985,
at the National Vegetable Research Station,
Wellesbourne.
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Former chairman of the National Plant
Germplasm Committee, Wilson Foote,
recently retired from the Oregon Agricul-
tural Experiment Station as Associate
Director after a 36-year career at Oregon
State University.

Foote was instrumental in helping to
establish and strengthen the National Plant
Germplasm System (NPGS) throughout his
tenure as NPGC chairman including the
restructuring of that important national
committee. He played a major role in
establishing the national clonal plant germ-
plasm repository system and many give him
credit for the progress this unique system
has made in recent years. As NPGC chair-
man Foote also served as an ex-officio
member of the National Plant Genetic
Resources Board that advises the Secretary
of Agriculture on all national plant germ-
plasm policy issues.

His friend and also-recently-retired col-
league Quentin Jones (see story, p. 4) called
his “ability to truly bring the complex state
and university agricultural research systems
into the even more complex - and at the
time controversial - National Plant Germ-
plasm System the most significant of his
many and lasting contributions to the plant
genetic resources community.”

Sam Dietz, ARS coordinator for the
Western Regional Plant Introduction Sta-
tion, said Foote’s leadership “was highly
instrumental in assisting with the forma-
tion of policies for the NPGS” and praised
“his constructive thinking, ability to
accomplish numerous tasks and his valua-
ble counsel.”

In addition to his formal roles in the
NPGS, Foote served the system well

through educating others as a result of the
many other positions he held in the national
agricultural research network. These posi-
tions included chairmanships of the Ex-
periment Station Committee on Policy
(ESCOP), which involved liaison with the
American Seed Trade Association and the
Association of Official Seed Certifying
Agencies, and the “Committee of Nine.”

Now emeritus professor of Crop Science
at Oregon State University where he coor-
dinates a cuphea research project, Foote
also plans to continue his work for the
Agricultural Research Foundation.

A special workshop entitled “Gene
Resources: A Crisis in Fruit Breeding”
was one of the many programs dealing

with genetic resources scheduled on the

agenda of the 82nd Annual Meeting
American Society of Horticulture Science
(ASHS). Other topics of interest at the

meeting, which was in progress as DIVER-
SITY went to press, included: a speech by
Sylvan Wittwer, Director Emeritus, Michi-
gan Agricultural Experiment Station, on
“The New Horticulture-Programming the
Future”; a workshop on the “Release of
Cultivars and Germplasm by Public Agen-
cies: Policies and Procedures”; and a
workshop on “Ornamental Evaluation and
Breeding in the South.” For more infor-
mation, contact: ASHS, 701 N. St. Asaph
St., Alexandria, VA, (703) 836-4606.

PUBLICATIONS

Crop Breeding, D.R. Wood, ed. Crop
Science Society of America and American
Society of Agronomy, Madison, Wiscon-
sin, 1983, 294 pp., $18.00 (members’ first
copy $15.00). The book, the fourth in the
series Foundations for Modern Science, is
designed to complement textbooks used for
crop breeding courses. Citing the need for
crop breeding to be described in broader
terms than applied genetics or directed evo-
lution, the editors asked 17 noted public
and private sector plant breeders to discuss
the subject in terms of its “human and
social relevance for our world’s survival
and well-being.” The contributors effec-
tively obliged by including interesting anec-
dotal material in the discussions of their
specialized areas. For copies, send orders
(add 7¢ for each foreign order) to: ASA/
CSSA Headquarters Office, 677 S. Segoe
Rd., Madison, Wisconsin 53711.

The Executive Summaries and Reports
from the 1982, 1983 and 1984 Plant
Breeding Research Forums. The 1984
Forum covered “The Role of Biotechnol-
ogy in Plant Breeding.” The 1983 Forum
was titled “The Preservation and Use of
Exotic Germplasm to Improve Varieties
and Broaden Genetic Base.” The 1982 Fo-
rum dealt with the relationship between
public and private plant breeders. For
copies, contact: Judy Person, Pioneer Hi-
Bred International, Inc., 700 Capitol
Square, 400 Locust Street, Des Moines, IA
50309, (515) 245-3580.

Genetic Contributions to Yield Gains

of Five Major Crop Plants (CSSA Special
Publication Number 7), W.R. Fehr, ed.

Crop Science Society of America and
American Society of Agronomy, Madison,
1984, $12.00. The book is a collection of
papers presented at a symposium sponsored
by CSSA and ASA. The papers present a
current summary of changes in the yield
potential of five crop cultivars (cotton,
maize, sorghum, soybean and wheat) and
quantify the proportion of yield gains that
can be attributed to genetic improvements.
The conclusion presented should influence
“decisions regarding allocation of funds for
research and development, considerations
of economic trends, and identification of
worthwhile research,” according to the
authors. For copies, write: CSSA/ASA,
Headquarters Office, Book Order Dept.,
677 S. Segoe Rd., Madison, WI 53711.

Genes From the Wild, Robert and
Christine Prescott-Allen. International ln-
stitute for Environment and Development,
London, 1983, 101 pp., $5.50. This well-
researched and most readable book
describes the growing contribution of wild
genetic resources to the production of food
and raw materials, explains the benefits and
problems resulting from their use, and out-
lines the threats posed and the measures be-
ing taken to conserve them. Most helpful
are the examples of the real and potential
use of wild genetic resources provided by
the authors. For copes, write: Earthscan,
1717 Massachusetts Ave. NW, Washington,
DC 20036.

The Heirloom Gardener: Collecting

and Growing Old and Rare Varieties,
Carolyn Jabs. Sierra Club Books, San
Francisco, CA, 1984, 310 pp., $9.95.
“Although individuals may not be able to
save the Bengal tiger or the California con-
dor, each gardener can commit him- or
herself to saving one or two fruit and
vegetable varieties,” Carolyn Jabs writes in
this informative, encouraging book which
illustrates how everyday gardeners can con-
tribute to genetic conservation. The book
includes chapters on the National Plant
Germplasm System and commercial seed
companies, as well as a valuable “Re-
sources” section listing seed companies,
exchanges, museums, farms, and federal
seed banks.

International Genetic Resources Pro-

gramme Report, a newsletter published by
Rural Advancement Fund International,
Pittsboro, NC, $10/year (individuals),
$20/year (institutions). Published four to
six times a year by the IGRP, an organiza-
tion founded by Cary Fowler, Pat Mooney,
and others. Contact: IGRP, PO. Box 1029,
Pittsboro, NC 27312.
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 Manual of Quantitative Genetics, 4th
ed., Walter A. Becker. Academic Enter-
prises, Pullman, WA, 1984, 190 pp.,
$19.95. The manual, which includes statis-
tical methods, designs and genetic mean-
ings of quantitative genetic procedures that
analyze animal and plant populations,
should be of value to geneticists and breed-
ers in estimating breeding values and de-
termining selection methods. Copies,
which can be returned within 10 days for
a refund, are available from: Academic
Enterprises, PO. Box 666-PD, Pullman,
WA 99163-0666.

Plant Genetic Resources-Key to Fu-

ture Crop Production, Duane Isely, ed.
Iowa State University, Ames, 1985, 220
pp., $10.00. The publication includes the
lectures presented at the 1984 Plant Lec-
ture Series and published in the May 1985
issue of the Iowa State Journal of Research.
Topics covered include: principles of
genetic conservation; collection, preserva-
tion, evaluation documentation, enhance-
ment and utilization of crop germplasm;
and focused presentations on rice, maize
and forest genetics. According to the pub-
lishers, the book has 40 pages of references
and is “the most comprehensive review of
plant genetic resources available.” Prepaid
copies can be obtained by sending checks
or international money orders for $10.00 to:
Darlene Kauffman, Agronomy Depart-
ment, Iowa State University, Ames, IA
50011.

Plant Germplasm: Conservation and
Use, prepared by the National Plant Genet-
ics Resources Board, U.S. Department of
Agriculture, Washington, D.C., 1984, 20
pp. The publication, an update of an in-
formational document - also referred to
as “The Red Book” - issued by the
NPGRB in 1979, is an excellent summary
of the goals and structure of National Plant
Germplasm System. It also details the
responsibilities and the revised recommen-
dations of the NPGRB. A limited number
of copies are available. For information,
contact: Charles Murphy, NPGRB Execu-
tive Secretary, USDA/ARS/NPS, Building
005, Rm. 239, Beltsville, MD 20705 (301)
344-1560.

Seeds For a Hungry World. The Cana-
dian Seed Trade Association, Ottawa, On-
tario, 1984, 93 pp. This concise overview
of the international germplasm and plant
breeding system - written purposely in
layman’s terms - presents the seed trade’s
position on “the role and rights of modern
plant breeders.” The book also includes
a helpful glossary of terms. Copies are

available from: Canadian Seed Trade As-
sociation, 2948 Baseline Rd., (207) Otto-
wa, Ontario K2H 8T5.

The Staffs of Life, E.J. Kahn, Jr. Little,
Brown, and Co., Boston, MA, 1985, 310
pp., $19.95. The five-part New Yorker
magazine series on the world’s major food
crops is out in book form. The book offers
revealing profiles of plant breeders and an
interesting perspective on agricultural his-
tory. Chapters on corn, potatoes, wheat,
rice, and soybeans are informative reading.

State of the World, W85: A World-
watch Institute Report on Progess To-

ward a Sustainable Society, W.W. Norton
& Co., New York, NY, 1985, 301 pp.,
$8.95. This book is the World Watch Insti-
tute’s annual appraisal of how human activ-
ity is altering “earth’s life support systems.”
A concise, balanced chapter on “Conserv-
ing Biological Diversity” by Edward C.
Wolfe provides an excellent overview of the

DIVERSITY wants to alert readers to
a soon-to-be released publication that
should be of great value to all institu-
tions and individuals interested in the
issue of plant genetic resources. Enti-
tled Briefbook: Biotechnology and
Genetic Diversity, the book will be
published by the California Agricultural

Lands Project (CALP) this fall. In the
words of author and CALP director
Steven Witt, this unique publication
“tells the germplasm story” in a way
that will stimulate both the lab scientist
and the high school student. The Brief-
book follows in style and format CALP’s
first well-received publication, Quick-

book: Genetic Engineering of Plants.
Though DIVERSITY will review the
Briefbook in depth in the next issue,
here are some highlights you can expect:

  the first extensive chronology of the
germplasm story

 a list of more than 70 “Expert
Sources” on all aspects of the plant
genetic resources issue

  a glossary of technical terms trans-
lated into common language

  references to useful books, articles

and journals

Copies of the Briefbook can now be
ordered for $9.95 (plus $1.50 mailing
costs) from: California Agricultural
Lands Project, 227 Clayton St., San
Francisco, CA 94117, (415) 751-3144.

subject, “If Charles Darwin were writing

today, his masterwork would probably be
known as The Disappearance of Species,”
Wolfe writes in the introduction to the
chapter. After effectively describing the
state of the world’s biological diversity con-
servation efforts, he concludes that “it
would be a tragedy if our failure to [con-
serve biological diversity] left the next Dar-
win with nothing to write about.”

Triticale (CSSA Special Publication
Number 9), Robert A. Forsberg, ed. Crop
Science Society of America and American
Society of Agronomy, Madison, Wiscon-
sin, 1985, 82 pp., $12.00. The book is a
collection of papers presented at a CSSA
symposium that documents solid ap-
proaches to the improvement of triticale,
a crop derived from crosses between wheat
and rye. For copies, send order with addi-
tional 75¢ for foreign postage to: CSSA/
ASA Headquarters Office, Book Order
Dept., 677 S. Segoe Rd., Madison, WI
53711.

Tropical Plant Diseases, David Thurs-
ton, American Phytopathological Society,
St. Paul, MN, 1985, 216 pp., $12.00. The
reference book covers major diseases af-
fecting 14 tropical crop groups and details
the distinctions between tropical crops and
those grown in temperate regions. For
copies, contact: Raymond Tarleton, APS,
3340 Pilot Knob Rd., St. Paul, MN 55121,
(612) 454-7250. �

Agribookstore: New
Service for Readers

The Agribookstore, a new U.S.-based
mail order service located in Arlington,
Virginia, offers the largest single source of
publications produced by the international
network of agricultural research centers.

Established last year under the aegis of
the Rockefeller Foundation’s International
Agricultural Development Service, Agri-
bookstore now operates as part of the Win-
rock International Institute for Agricultural
Development (see story, p. 22).

Steven Breth, publications officer for the
specialized service, says that Agribookstore
stocks books, bulletins, slides and maps
from:

   CIAT - International Center for Trop-
ical Agriculture, Colombia

  CIMMYT - International Maize and
Wheat Improvement Center, Mexico

 ILCA - International Livestock
Center for Africa, Ethiopia
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   IRRI - International Rice Research
Institute, Philippines

  CIP - International Potato Center,

Peru
 ICRISAT - International Center for

Research in the Semi-Arid Tropics, India

In addition to materials from research
centers, the Agribookstore carries publica-
tions from the Board on Science and Tech-
nology in Development of the National
Academy of Sciences (USA), the Consul-
tative Group on International Agricultural
Research (USA), the International Coun-
cil for Research on Agroforestry (Kenya),
the International Development Research
Centre (Canada), and the Winrock Inter-
national Institute for Agriculture Devel-
opment (USA).

A complete 1985 catalog is available on
request from: Agribookstore, Winrock In-
ternational, 1611 N. Kent St., Arlington,
VA 22209, (703) 525-9455.

MEETINGS

September 9-12 - Congress on Breeding
of Silage Maize, Wageningen, Nether-
lands. The program for the congress,
organized by the Maize and Sorghum Sec-
tion of the European Association for
Research on Plant Breeding (EUCARPIA),
includes papers, poster sessions and a one
day study-tour. The official language is
English and the proceedings will be pub-
lished. Contact: Dr. O. Dolstra, Founda-
tion for Agricultural Plant Breeding, P.O.
Box 117, 6700 AC Wageningen Nether-
lands.

October 1-2 - Agricultural Research In-
stitute/National Industry-State Agri-
cultural Research Council (NISARC)
Joint Annual Meeting, Arlington, Vir-
ginia. The theme for the meeting will be
“Sustaining Agricultural Profitability
through Research - Challenge and Prog-
ress.” Contact: Carol Rilley, ARI, 9650
Rockville Pike, Bethesda, MD 20814, (301)
530-7122.

October 4-6, 1985 - 1985 National

Gardening Association Seed Conference,

St. Louis, Missouri. Hosted by the Mis-
souri Botanical Garden, the conference will
include sessions on conserving genetic
diversity. Speakers include Garrison
Wilkes, Allan Stoner, William Brown, and
Carey Fowler. Contact: Seed Conference,
National Gardening Assoc., 180 Flynn
Ave., Burlington, VT 05401, (802)
863-1308.

October 8-9 - National Plant Genetic

Resources Board Meeting, Washington,
D.C. The meeting will be held at the
USDA. Contact:  Charles Murphy,
NPGRB Executive Secretary, USDA/ARS/
NPS, BARC, Bldg. 005, Rm. 239, Belts-
ville, MD 20705, (301) 433-1560.

October 10-14 - Kettering Foundation

Conference on “Crop Research Impera-
tives Revisited,” Michigan State Univer-
sity, Ann Arbor, Michigan.

October 16-18 - XIV Annual Convention

of the Mexican Seed Trade Association
(Asociacion Mexicana de Semilleros,
A.C.), Guadalajara, Mexico. Contact:
Roberto L. Berentsen, President, AMSAC.
Hamburgo 49, piso 4 (Zona Rosa) 06600
Mexico, D. F. Tel. : 592-66-32.

October 21-23 - Biotech 85 USA Inter-

national Conference and Exhibition,
Washington, D.C. Topics include plant and
animal agriculture and the chemical and
food industries. Contact: Biotech 85, On-
line Conferences Inc., 2 Penn Plaza, Suite
1190, New York, NY 10121, (212) 279-8890.

October 27-November 2 - First Interna-

tional Congress of Plant Molecular Biol-

ogy, Savannah, Georgia. Contact: The
Congress, Secretary, ICPMB, The Geor-
gia Center, Athens, GA 30602.

November 27-29 - Biotech 85 Asia, Sing-
apore. See above information.

December 1-6 - Annual Meetings of the

American Society of Agronomy, Crop
Science Society of America and the Soil
Science Society of America, Chicago, Il-
linois. The meetings will be held at the
Hyatt Regency Chicago and the Chicago
Marriott Hotels. Contact: CSSA, 677 S.
Segoe Rd., Madison, WI 53711, (608)
273-8080.

December 10-12 - American Seed Trade
Association Soybean, Corn and Sorghum
Meeting, Chicago, Illinois. Soybean meet-
ing December 10-11, Corn and Sorghum
meeting December 11-12. Meetings will be
held at the downtown Hyatt Regency. Con-
tact: American Seed Trade Association,
1030 15th Street, NW., Washington, D.C.
20005, (202) 223-4080.

February 4-6, 1986 - The Inaugural Aus-

tralian Sorghum Conference. Queensland
Agricultural, Brisbane, Australia. Divi-
sions of the conference include marketing,
crop protection, agronomy, breeding and
genetics. Closing date for registration is
December 30, 1985. Contact: M.A.
Foale, Cooper Laboratory, Lawes (Gatton)
4343, Australia. Telephone: (075) 621611,

A/H (075) 621558, TELEX: QUCOL

AA40866.

February 17-20, 1986 - Plant Breeding
Symposium, Lincoln, New Zealand. The
symposium, sponsored by the New Zea-
land Department of Scientific and Indus-
trial Research, will mark the 50th anniver-
sary of the establishment of the Lincoln
crop research facility. Contact: H. J.
Bezar, DSIR, Christchurch, New Zealand.

March 18-20, 1986 - National Plant
Germplasm Committee Meeting, Gene-
va, NY. Contact: Paul Fitzgerald,
USDA/ARS, 2000 W. Pioneer Pkway.,
Peoria, IL 61615, (309) 685-4011.

April 21-24, 1986 - International Wheat
Conference. Cairo, Egypt. The confer-
ence is sponsored by the University of
Nebraska and the International Maize and
Wheat Improvement Center (CIMMYT)
and will be hosted by the Egyptian Minis-
try of Agriculture. A post-conference tour
will be organized for April 26-30. Con-
tact: Virgil Johnson, Dept. of Agronomy,
University of Nebraska, Lincoln, Nebras-
ka 68583-0915.

August 3-8, 1986 - IV International Con-

gress of Plant Tissue and Cell Culture,
Minneapolis, Minnesota. The purpose of
the congress, sponsored by the Interna-
tional Association for Plant Tissue Culture
and the University of Minnesota, is to pro-
mote the integration of fundamental
knowledge from disciplines relevant to field
of plant cell and tissue culture. Contact:
IV IAPIC Congress Sectretariat, Office of
Special Programs, 405 Coffey Hall, Uni-
versity of Minnesota, St. Paul, MN 55108.

1985-1986 - Crop Advisory Committee
Meetings. For calendar, see p. 15. �

Ecocentric Ecogeographics
*To commemorate the “renaissance”
of DIVERSITY, poet and noted author
Jim Duke graciously allowed the edi-
tors the privilege of reprinting this
poem honoring World Food Day which
appears in Herbalbum (an Anthology
of Varicose Verse), 1985. This
88-page collection of herbal song
and verse is yet another delightful
addition to the creative works by
James A. Duke, Chief of the Germ-
plasm Resources Laboratory (and

unofficial poet laureate!) of the U.S.
Dept. of Agriculture. For infor-
mation and other titles, write: Jim
Duke, Herbal Vineyard, Fulton, MD
20759.
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Ecocentric Ecogeographics

An Ode to World Food Day*

by Jim Duke

Before you pause and turn away

Think why we call it World Food Day.
Most of the foods to feed our faces
Originated in alien places.

We thank the Lord on this World Food

Day
That other nations sent seed our way.
If we ate only crops whose origin’s

here.
Wed have sunflower bread and

sunflower beer.

No potato vodka for booze-drinking
blokes.

We'd prob’ly make hooch out of
artichokes.

Blueberries, cranberries, and even
strawberries,

Pecans, walnuts, and some pit-poor
cherries.

There’s the answer, though you didn’t
ask it;

America’s gift to the world food basket.
There's so little North America offers

From slim native germplasm coffers;
Our most important contribution,
sunflowers, fruits, nuts, and genetic

dilution.

But farther, down south of the Rio
Grande,

Latin America’s been much better to
man;

My favorite foods, the beans and
potatoes,

Cornbread and squash and homegrown
tomatoes.

Strange fruits, little known up here
before,

Are finding a slot in the specialty store;
Maracuya and the maranyon,

The avocado and then the anon.

And we shouldn’t forget those curiosities
Little known outside the Andes:
Quinoa, canyihua, and even isanyo
The oca, the coami and even ulloco.

The green sweet pepper, like the red

hots,
Popular both with the haves and have

nots
And they have their own fountain of

caffeine
Mate, guarana, and the cocoa bean.

The name Coca Cola is a hybrid
species

Cola from Africa, cocoa from Andes.
One once had caffeine, the other

cocaine

No wonder the beverage got hold of the
brain.

The darker continent has its lighter side
at that

Stimulants like cola, coffee, and khat
Conventional cereals were said to

spring forth

As you left the equator for the African
North.

The oil of palm could alleviate poverty
If it could be used to generate energy:
Fifty barrels a hectare, renewable fuels;
Oil palm may replace the African

jewels.

From Ethiopia one begins ecographic
ascent

To enter the realm of the fertile
Crescent

From Ethiopia to Anatolia’s Plateau
Cereals evolved a hundred cent’ries

ago.

That’s why Americans keep on returning
To Middle Eastern Centers (of

Learning?)

This ecocentrism is not a perversity

We’re seeking the centers of germplasm
diversity.

Why Middle East, did you ask why?
Wheat and barley, oats and rye
The staffs of life, and to go along with

these
Chickpeas, lentils, broadbeans and

peas.

Cereals, legumes, ecogeographic facts,
And still they provided saflower and

flax,
Cabbage, carrots, celery and leeks,
Artichoke, lettuce, radish and beets,
Watermelon and aubergine,
And don't forget the fruits we’ve seen;
Olives, figs, dates, and grapes without

yeast,
The Classical Fruits of the Biblical

East.

Though today it might seem that they
came from Carolina,

Soybean originally came here from
China;

And though China is still the source of
the genes,

The U.S. and Brazil are producing the
beans.

Chinese cabbage and yardlong bean
Were also evolved on the Sinese Scene,
And let’s not forget the Chinese teas,
With citrus and sugar, if you please.

But their ginseng, like their panda
bear,

If not endangered, it’s getting quite
rare.

Pity the panda, flanked by flavorful
fruits,

The panda subsists on bare bamboo
shoots.

Indo Asia and the Hindustani Center,
With one crop for summer, another for

winter;
Eggplants, cucumbers and amaranths,
Chickpeas and cowpeas, among their

summer plants.
Lemons and limes and oranges and

mangoes

Are some of the fruits that everyone
knows.

Betel pepper and black pepper evolved

over here
And like the cayennes, their prices are

dear;
And let’s not leave the fibers forgotten,

They gave us the hemp, the jute, and
some cotton.

Then there’s Australia, the land down
under,.

Other continents stole its germplasm
thunder.

They gave the world the macadam, but,
It’s now Hawaii’s number one nut.

And the world’s richest source of
Vitamin C

May be her new contribution to the
world economy,

TERMINALIA FERNANDIANA, or ‘billy
goat plum, ’

Or manmophan as it’s called where it's
from.

The eucalypt, like the koala bear,
Symbols of Australia, everywhere.

Providing no food, but really good
looking,

Everywhere now, eucaplyt's used for
cooking.

As we feast on this World Food Day,
Remember it wasn’t always that way.

Though we help feed the World today,
Shared germplasm has shown us the

way.

Our deficit might seem a bit more
chaotic,

Save for germplasm, mostly exotic.
I find it a bit anachronistic

To treat germplasm as nationalistic.
The message I propose for all World

Food Days
Germplasm exchange should continue,

both ways!



Patrons
The American Seed Trade
Association
Del Monte Corporation
DeKalb Pfizer Genetics
Heublein, Inc.
Kentucky Fried Chicken
Corporation
Monsanto Agricultural
Products Co.
The National Council of Com-
mercial Plant Breeders
Northrup-King Co.
Pioneer Hi-Bred International,
Inc.
Quaker Oats Foundation

  R. J. Reynolds Development
Corporation

  R. J. Reynolds Industries, Inc.
  R. J. Reynolds Tobacco

Company
  R. J. Reynolds Tobacco

International
  The Upjohn Company
  U.S. Agency for International

Development
  U.S. Department of Agriculture

- Agricultural Research
Service

- Cooperative State Research
Service

- Forest Service
  Wallace Genetic Foundation

sustaining Members
Agrigenetics Corporation
American Cocoa Research Institute
Asgrow Seed Company
Geo. J. Ball, Inc.
Canners Seed Corporation
The Consultative Group for Interna-
tional Agricultural Research
The Crop Science Society of America
Funk Seeds International
The Gas Research Institute
General Mills, Inc.
Jacob Hartz Seed Company, Inc.

Hershey Foods
Kincannon & Reed
Land O’Lakes, Inc.
The Rockefeller Foundation
Sakata Seed America Company, Inc.
Takii and Company, Ltd.

  L. William Teweles and Co.
  United AgriSeeds
  U.S. AgriResearch and Development

Corporation
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