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LATE BREAKER. . . U.S. Secretary of Agriculture Dan Glickman is expected to propose to U.S. Senate and House agriculture
leaders the creation of a new Fund for Genetic Security that would spend $25 million annually to support the collection, charac-
terization, preservation, and utilization of plant and animal germplasm, warning that the “long-term viability of American agriculture”
is at stake (see p.15 and next issue) . . .

orld’s First Global Biodiversity Assessment
Released in Jakarta During Conference

The long-awaited Global Biodiversity key issues enshrined in the CBD: conserva-

Assessment, the first global scientific tion, sustainable use, and equitable sharing
assessment to be carried out on the Earth’s of benefits.
biodiversity, was released at the second
Conference of the Parties in Jakarta on Variation Basis of Evolution

November 14, 1995 (see p.3). The GBA The distribution and magnitude of the

project originated shortly after the signing biodiversity that exists today is a product of
of the Convention on Biological Diversity more than 3.5 billion years of evolution

at the Rio Earth Summit in 1992 when the involving speciation, migration, extinction,

Global Environment Facility
(GEF) Technical and Scien-
tific Advisory Panel recom-
mended to UNEP that a
global assessment of current
knowledge in the broad field
of biodiversity be carried
out. The GBA is an indepen-
dent, peer-reviewed scientif-
ic analysis of the current
issues, theories, and views
regarding biodiversity (for a
list of acronyms, see p.6).

The massive 1,140-page
volume, published in 13
separate chapters complete with executive
summaries and extensive references, pro-
vides analysis of a broad range of biodiver-
sity issues ranging from characterization
and distribution to biotechnology and the
influences of humans on the decline of bio-
diversity. Each chapter also includes rele-
vant graphs, maps, tables and other
illustrative material (see box).

The GBA reaffirms that
genetic variation within
species is the ultimate basis
for evolution, the adaptation
of wild populations to local
environmental conditions,
and the development of ani-
mal breeds and cultivated
crop varieties that have yield-
ed significant direct benefits
to humanity. “It is this varia-
tion which is at the origin of

modern agriculture, forestry, fisheries, and
the new biotechnologies,” said Reuben
Olembo, Deputy Executive Director of
UNEP, who was instrumental in prepara-
tion of the GBA.

Consequences and Causes
of Biodiversity Loss

The loss of biological resources and

“This unique assessment has the poten-
tial to shape the scientific agenda for the
next decade,” said Elizabeth Dowdeswell,
Executive Director of UNEP, in announc-
ing the release of the GBA. “It demon-
strates that we still have only a very
incomplete understanding of the distribu-
tion, biology, and genetic diversity of the
planet’s species. We clearly need to intensi-
fy our work in this area.”

diversity, the GBA warns, threatens human-
ity’s food supplies, the sources of wood,
medicines and energy, and opportunities
for recreation and tourism. It also interferes
with essential ecological functions such as
regulation of water runoff, control of soil
erosion, assimilation of wastes, purification
of water, and the cycling of carbon and
nutrients.

Over 400 scientific experts from more
than 50 countries comprised the teams
which developed and wrote each section.
These were then reviewed by 1,100 other
scientists from more than 80 nations whose
comments and critiques were then incorpo-
rated into the final GBA. The report affirms
the link between biodiversity and the three

“The adverse effects of human impacts
on the Earth’s biodiversity are increasing
dramatically and threatening the very foun-
dation of sustainable development,” warns
Olembo.

The primary causes underlying the loss
of biodiversity are demographic, econom-
ic, institutional, and technological, accord-
ing to findings in the GBA. They include:
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and, more recently, human
influence, according to the
report.

 increasing demand for biological re-
sources due to increasing population, eco-
nomic development, and wasteful over-
consumption;

 failure of people to appreciate the con-
sequences of using inappropriate technology;

  failure of economic markets to recog-
nize the true value of biodiversity or to
apply the global values of biodiversity at
local levels;

  institutional failure to regulate the use
of biological resources resulting from the
growth in urbanization, changes in proper-
ty rights, and shifting cultural attitudes;

 failure of government policies to
address the over-use of biological re-
sources; and

increasing human migration, travel,
and international trade.

GBA Major Findings

  Biodiversity is the natural biological
capital of the Earth and offers important
opportunities for all nations, but failure to
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take immediate action to protect biodiversi-
ty will restrict future options.

  Humans are the main cause of the
increasing loss of biodiversity worldwide
and are destroying the Earth’s biodiversity
at unprecedented rates, with between 5 and
20 percent of some groups of animal and
plant species possibly threatened with
extinction in the foreseeable future unless
present trends are reversed.

 Because of the worldwide loss or con-
version of habitat that has already occurred,
tens of thousands of species now existing
are headed for certain extinction, with no
preventive action possible.

   The number of species of flowering
plants and some animal groups that will
become extinct or are en route to extinction
due to projected tropical forest loss over
the next 25-30 years range from 2 to 25
percent, greatly accelerated from expected
rates. Even if endangered species do not
become extinct, many of them will lose
distinct populations or suffer severe loss of
genetic variability through habitat loss or
breakdown.

 A wide ranging and flexible approach to
conservation planning is needed today
including many more disciplines than is the
current case. The involvement of local peo-
ple in conservation is essential.

  Biodiversity management must go far
beyond simply establishing isolated nature
reserves or setting up agricultural seed
banks. Instead, it must be fully integrated
into all aspects, including agriculture,
socioeconomics, and other relevant fields.

  Monitoring the changes that are hap-
pening to biodiversity is important if
appropriate action is to be taken for its con-
servation and sustainable use.

Summary for Policymakers

In addition to the full report, UNEP also
released a companion piece, Global Biodi-
versity Assessment: Summary for Policy-
Makers, based largely on information from
the executive summaries of each chapter of

the GBA. The 46-page booklet emphasizes
the recommendations that will be of most
interest to policy-makers.

“I strongly believe that the international
scientific consensus presented in [the
GBA] will greatly assist the world’s deci-
sion-makers as they strive to effectively
implement the Biodiversity Convention,”
Dowdeswell stated.

The GBA was funded by the GEF, the
financial mechanism for the CBD estab-
lished in 1991 to assist developing coun-
tries in protecting the global environment.
GEF-funded activities are implemented by
UNEP, the World Bank, and UNDP (see
box and DIVERSITY, vo1.7,no.4,p.9).

The GBA’s advisory team included
some of the world’s best-known biodiversi-
ty experts: Prof. Peter Raven, Prof. Emil
Salim, Prof. M.S. Swaminathan, and Prof.
Edward 0. Wilson. The Chairman of the
Assessment was Dr. Robert Watson, Deputy
Science Advisor to the White House (US),
and the Executive Editor was Prof. Vernon
Heywood. DIVERSITY will provide more
complete information in articles based on
selected chapters of the GBA in issues pub-
lished throughout 1996. For more informa-
tion, contact: Robert Bisset, Information
Officer, Information and Public Affairs,
UNEP, Nairobi, Kenya. Tel: +254-2-62-
3084. Fax: +254-2-62-3692. E-mail: robert.
bisset@unep.no. -LFW and DS

Session of Bioconvention’s Conference of the Parties
Up Theme of “Biodiversity for Equitable Welfare of All People”

Delegates and representatives from more
than 130 countries and non-governmental
organizations (NGOs) gathered in the mon-
umental Jakarta Indonesia Convention
Center in Indonesia for the second session
of the Conference of the Parties (COP-2) to
the Convention on Biological Diversity
(CBD). In his welcoming remarks, COP-2
President Sarwono Kusumaatmadja, State
Minister for the Environment of the Repub-
lic of Indonesia, stated that the CBD “has a
special meaning for all people, since biodi-
versity in all its manifestations plays an
essential role in achieving a higher quality
of life for all people throughout the world.”

“This Convention presents a great The COP, the ultimate authority for the
opportunity for tackling the erosion of the CBD, guides the implementation of these
world’s biological resources,” said provisions in a variety of ways. “The inter-
Calestous Juma, the CBD Executive Sec- national community must now cooperate
retary (see DIVERSITY, vol. 11 no.3, in translating diplomatic successes
p.3). The landmark treaty, adopted in into concrete actions at the national
1992 at the Rio Earth Summit, pro- level,” Juma said.
vides for advances in the conser- The theme of the 6- 17 Novem-
vation of biological diversity, the ber 1995 COP-2 was “Biodiver-

sustained use of its components, sity for Equitable Welfare of all
and the fair and People.” The COP-
equitable sharing of 2 reaffirmed that
the benefits arising the eco-

out of the use of
genetic resources.
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mary framework of action, and it made sig-
nificant progress on advancing CBD goals,
particularly on access to genetic resources,
a biosafety protocol, conservation of
marine and coastal biodiversity and forests,
the formation of a Clearing-House Mecha-
nism (CHM) to aid in the transfer of tech-
nology and development of relationships
with related international conventions and
organizations.

Progress was also made on the relation-
ship of the important Subsidiary Body on
Scientific, Technical and Technological
Advice (SBSTTA) and the COP, which has
authority over the advisory group whose
recommendations, for example, on marine
and coastal biodiversity, were adopted.
With the COP’s approval, the group’s
expertise on scientific and technical matters
will be utilized by a number of other inter-
national conventions and organizations.

CGIAR Chief Commits to
Translating Convention Aims

into Realities

In a stirring statement to the first ple-
nary of the COP-2, CGIAR chair Ismail
Serageldin observed, “It has been rightly
said there is nothing more difficult to take
in hand, more perilous to conduct, or more
uncertain of success than to take the lead in
the introduction of a new order of things,
but we must try. We must act as true stew-
ards of the earth . . . and by wise actions
today lay the foundation for better tomor-
rows.”

Serageldin, World Bank Vice President
for Environmentally Sustainable Develop-
ment, described the CGIAR’s long history
in promoting the conservation and use of
agricultural biodiversity and recommitted
the system to assisting in implementation of
the CBD. “Global systems relating to the
conservation and sustainable use of genetic
resources are in a state of transition,” Ser-
ageldin said. “The CGIAR will work with
like-minded institutions to ensure that
genetic resources are conserved, to facili-
tate their sustainable use, and to promote
an equitable sharing of benefits.”

Decisions Run the Gamut

After the nearly two weeks of intensive
meetings were concluded in Jakarta, what,
then, was the result? Following are some
areas in which key decisions were made.

  Access to genetic resources. A major
point of debate at COP-2 focused on a
request to the CBD to compile views of the
Parties on definitions of such key terms used
in Article 15 as prior informed consent,
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mutually agreed terms, and equitable shar-
ing of the benefits. A compromise decision
agreed upon asks the Secretariat to compile
“national interpretations of key terms” and
to continue compiling information on gov-
ernment measures to implement Article 15.

Developing countries, possessing most
of the world’s genetic resources, are eager
to put into practice specific regulatory
regimes to secure benefit-sharing. Devel-

oped countries, where most of the biotech-
nology industry is based, have expressed
concern that Article 15’s implementation
could impede access to GR through inap-
propriate regulations and result in adverse
effects on economic development and glob-
al food security. It was decided that the Sec-
retariat should compile a listing of studies
and relevant information on the social and
economic valuation of GR, including “the
demand by industry for genetic resources”
(see p.6). The COP-2 also reaffirmed that
human genetic resources do not fall within
the purview of the CBD.

The FAO received special attention
when COP-2 delegates adopted two related
decisions:

(i) The mandate of the FAO Commission
on Plant Genetic Resources was recently
broadened “to cover all components of bio-
diversity of relevance to food and agricul-
ture,” and its name was changed to the
Commission on Genetic Resources for Food
and Agriculture. A COP-2 decision, entitled
“FAO Global System for the Conservation
and Utilization of Plant Genetic Resources
for Food and Agriculture,” recognizes the
special nature of agricultural biodiversity
and recalls the need to seek solutions to such
outstanding matters as “access to ex situ col-
lections not acquired in accordance with the
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CBD” and “the question of farmers’ rights.”
(ii) COP-2 also supported implementa-

tion of FAO Conference Resolution 7/93 to
adapt the International Undertaking on
PGR in harmony with the CBD and for the
Fourth International Technical Conference
on PGR for Food and Agriculture (ITCP-
GR) (see p. 18). The CBD welcomed prepa-
ration of ITCPGR reports on the “Global
Plan of Action” and the “State of the
World’s Genetic Resources for Food and
Agriculture,” which are scheduled for
release in June when the FAO ITCPGR
meets in Leipzig, Germany. The COP-2
delegates called upon the ITCPGR to make
every effort to promote complementarity
and consistency with the goals of the CBD.

    Intellectual Property Rights (IPR).
Article 16(5) recognizes the importance of
intellectual property rights issues and
requires parties “to cooperate to ensure that
such rights are supportive of and do not run
counter to the CBD’s objectives.” The
debate centers around patents and IPRs for
products based on GR and the relationship
between the CBD, the WTO, and the
Agreement on TRIPS.

The COP-2 decided that the CBD is to
liaise with the WTO and prepare a paper
identifying the synergies and relationship
between CBD objectives and the TRIPS

Agreement. The paper could serve as the
basis for possible input by COP-3 (Novem-
ber 1996) into the negotiations underway
in the WTO Committee on Trade and Envi-
ronment as well as the ministerial level
meeting to take place in December 1996.

The CBD Secretariat was asked to con-
sult with all stakeholders, particularly the
private sector and indigenous and local
communities, in order to understand their
concerns with regard to effective imple-
mentation of CBD objectives. To facilitate
this action, they created and budgeted a
new position at the Secretariat for a Pro-
gram Officer on Indigenous Knowledge.

Another COP-2 decision of special
interest to developing countries and NGOs
was one to undertake a study focusing on
the relationship between IPR and the
preservation and maintenance of tradition-
al knowledge and practices of indigenous
people. Following adoption of this deci-
sion, India recorded a statement noting the
need for a study of patent procedures as
one mechanism for ensuring prior
informed consent through inclusion of the
source of biological materials and knowl-
edge in patent applications.

 Protocol on biosafety. The protocol
will regulate the handling, use, and transfer
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of living modified organisms (LMO) and is
in response to Article 19 which deals with
distribution of benefits. This was perhaps
the most contentious issue faced by COP-2
and required long negotiating sessions to
resolve. Conflicts arose between the G-77,
the People’s Republic of China, which
called for work to begin immediately to
negotiate a protocol covering a broad man-
date on the transfer and handling of LMOs,
and OECD countries which favored a nar-
row mandate covering only the “trans-
boundary transfer” of any LMO. The result
was a compromise that includes “specifi-
cally focusing on transboundary movement
of any LMO resulting from modern
biotechnology that may have adverse
effects on the conservation and sustainable
use of biological diversity . . . .”

“We must act as true stewards of
the earth . . . and by wise actions

today lay the foundation for
better tomorrows. ”
-Ismail Serageldin

To deal with these issues, COP-2 estab-
lished an Open-ended Ad Hoc Working
Group which has been asked to develop the
protocol and to “minimize unnecessary
negative impacts on biotechnology research
and development and not to hinder unduly
access to and transfer of technology.” They
noted that “guidelines on biosafety, includ-
ing the proposed UNEP International
Technical Guidelines on Safety in Biotech-
nology, may be used as an interim mecha-
nism during the development of the
protocol . . . .”

  Marine and coastal biodiversity.
SBSTTA recommendations which were
supported include: establishment of repre-
sentative systems of marine and coastal
protected areas; implementing environ-
mentally sustainable mariculture practices;
minimizing the threat from alien species
introductions, both intentional and uninten-
tional; applying a precautionary approach
to management decisions, i.e., reducing
waste such as bycatch, phase-out of fishing
overcapacity, and possibly reducing subsi-
dies for fisheries; integrating marine and
coastal area management (IMCAM) as the
framework for addressing impacts of land-
based activities, minimizing pollutants, and
carrying out environmental impact assess-
ments of all major coastal and marine
development activities.

The COP-2 also offered to the FAO the
SBSTTA’s expertise in the elaboration of
the Technical Guidelines for Implementa-

tion of the FAO International Code of Con-
duct for Responsible Fisheries (see
DIVERSITY, vol. 11, nos. 1&2, pp. 46-47).
At the ministerial level, the COP declared
the global consensus on marine and coastal
biodiversity as the “Jakarta Mandate on
Marine and Coastal Biological Diversity.”

 Forest biodiversity. Article 2 of the
CBD states:

Sustainable forest management
should ensure that components of
biological diversity are used in a
way and at a rate that does not lead
to the long-term decline of biological
diversity, thereby maintaining its
potential to meet the needs ofpresent
and future generations.
An intense debate is underway on what

international legal regimes and actions are
needed to effectively combat deforestation
and promote sustainable management of
forests. COP-2 prepared a formal statement
to the CSD’s two-year Intergovernmental
Panel on Forests (IPF) which includes infor-
mation on the links between biodiversity
and forests; obligates Parties to facilitate
access to forest genetic resources and pro-
mote fair and equitable sharing of benefits
from their use; and notes the COP’s inten-
tion of exploring specific environmental
goals for the conservation and sustainable
use of forest biological diversity, including
non-monetized economic benefits.

The CBD Executive Secretary is also
mandated to prepare papers on (i) indige-
nous and local communities and forests
and (ii) the links between forests and bio-
diversity, based on terms of reference of the
IPF. These papers will be reviewed at the
IPF’s third session in September 1996.

  Other biodiversity-related conven-

tions. Though many countries underscored
the need for cooperation and coordination
between the CBD and related agreements,
many delegates noted the need for the CBD
to maintain a leadership role. Among the
Agreements and Conventions cited with
which CBD will cooperate are CITES and
the Ramsar Convention (on waterfowl
habitats), the FAO, UNESCO, WTO, and
the CSD. The CSD is to report to COP-3 on
modalities for enhanced cooperation.

  Global Environment Facility. After
some intense negotiations, the COP-2
decided that the GEF would continue for
one more year as the interim institutional
structure and leave it up to COP-3 to make
it permanent. Perhaps anticipating that
move, COP-2 will conduct its first review
of the effectiveness of the financial mecha-
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nism at COP-4 in 1997. COP-2 also rec-
ommended that GEF “explore . . . the fea-
sibility of a program of grants for
medium-sized projects,” thus possibly
opening the door for disbursal of grants
directly to NGOs and local government
bodies as project implementors.

In 1996 budget discussions, the COP-2
doubled the amount provided in 1995
(about US$7 million) to cover costs of a
three-fold increase in staff for the CBD
Secretariat and other new activities. In
addition to funding new Secretariat posi-
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tions on economics and indigenous peo-
ples’ issues, the budget also covers core
activities on conservation ecology, CHM,

“The international community
must now cooperate in

translating diplomatic successes
into concrete actions at the

national level. ”
-Calestous Juma

marine ecology, biosafety, and genetic
resources/agrobiodiversity and provides the
funds for the SBSTTA meetings (see p.3).

  CBD Secretariat relocation. Consen-
sus selection of Montreal to house the Sec-
retariat came after a spirited lobbying and
competition among representatives from

Canada, Kenya, Spain, and Switzerland.
Canadian delegate Clifford Lincoln com-
mented, “We are deeply dedicated to the
Convention and will work hard to see it
evolve and succeed.”

At the final plenary session, 18 draft
decisions were introduced and adopted,
though not without some final efforts from
some countries to add amendments or
change wording. Delegates accepted
Argentina’s offer to host COP-3, which will
be held in Buenos Aires November 4- 15,
1996.

For a complete report of the COP-2 or
for further information, contact the Secre-
tariat. The new address for the CBD is:
World Trade Centre, 413 St. Jacques Street,
Office 630, Montreal, Quebec H2Y lN9,
Canada. Tel: + 1-514-288-2220. Fax: + l-
514-288-6588. -LFW

by N.A. Belson

Adoption of the Convention on Biolog-
ical Diversity (CBD) in 1992 was a signif-
icant departure from the traditional view
that biological resources are the common
heritage of mankind.

The stated objectives of the CBD are:
the conservation of biological diversity; the
sustainable use of biological resources; and
the fair and equitable sharing of benefits
arising from the utilization of genetic
resources.

To accomplish these objectives, the
landmark international agreement states
explicitly that nations “have sovereign
rights over their own biological resources.”
The practical effect of this legal distinction
is that nations now have an internationally
recognized right to regulate access to their
genetic resources (GR).

While relevant industry and environ-
mental groups now generally support the
CBD in principle, its implementation on a
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day-to-day basis is quite another matter.
There are many reasons why this is the
case: the Convention is written in broad,
general language, and key provisions are
not defined; many nations have incomplete
or even non-existent infrastructures for
implementing the agreement; and for pri-
vate sector companies interested in natural
products research, for instance, assessing
the impact of the Convention is far from
straightforward.

The CBD is an agreement among gov-
ernments, not private parties. Private com-
panies are not parties to the Convention
and are therefore not directly bound by it.
However, the Convention will affect pri-
vate parties since they will be subject to
any requirements established by countries
to implement the Convention.

The articles of the Convention likely to
have particular impact upon the private
sector (Article 15, Access to Genetic
Resources; Article 16, Technology Trans-
fer; and Article 19, Fair and Equitable
Sharing of Benefits) are the focus of the
following discussion (see DIVERSITY,
vo1.8,no.2,p.6, for texts of these articles).

Article 15: Access to
Genetic Resources

Article 15 directs each Party to facilitate
access to its GR on mutually agreed terms
without imposing restrictions on access
which are counter to the objectives of the
Convention. However, Article 15 also rec-

ognizes that access to
GR rests with national
governments and is sub-
ject to national legisla-
tion. Access is subject to
the “prior informed con-
sent” of the party pro-
viding the resources.

Article 15 contains
substantial ambiguities. It is not clear, for
instance, whether a nation which elects to
impose unreasonable restrictions on access
to its GR would be in violation of the Con-
vention, since decisions regarding access

Adoption of the CBD in 1992 was
a significant departure from the
traditional view that biological

resources are the common
heritage of mankind.

are subject to national legislation. In prac-
tice, individual nations generally will
interpret the provision as they deem appro-
priate.

Article 15 envisions that “access agree-
ments” would become the mechanism by
which private parties would gain access to a
country’s resources. An “access agreement”
is a contract that sets forth the terms under
which the private party may gain access to
the host nation’s genetic materials. The
agreement would typically contain provi-
sions on royalties and technology transfer.

D I V E R S I T Y Vol.12, no.1, 1996
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As access to a country’s GR is subject to
that country’s “prior informed consent,”
unless the country has determined other-
wise, Article 15 creates an implicit obliga-
tion for the host country to designate an
authority responsible for negotiating access
agreements. A country that fails to do so
could be deemed to have waived its right to
require prior informed consent.

Article 16: Access to and
Transfer of Technology

The most controversial article of the
CBD, Article 16 requires Parties to “facili-
tate” the transfer of technologies that are
relevant to the use of GR to other parties.
Access to technology for developing coun-
tries should be under “fair and most favor-
able” terms that are consistent with the
protection of intellectual property rights
(IPR).

The Convention does not explain the
meanings of “facilitate” or “fair and most
favorable” terms. American pharmaceuti-
cal and biotechnology industries initially
argued that this Article might require com-
pulsory licensing of technology. For devel-
oping nations, however, this article is one
of the most critical because they fear they
will be deprived of the economic benefits
of biological diversity unless they are able
to gain access to the relevant technology
for making use of it.

Article 19:
Distribution of Benefits

Article 19 provides that countries which
are the source of GR shall be able to share
in the benefits obtained from those
resources. The Parties are to take “all prac-
ticable measures” to “promote and advance
priority access on a fair and equitable
basis;” to take measures to provide for the
participation of source countries in biotech-
nology; and, where feasible, to conduct
such research in developing countries. Arti-
cle 19 also calls on parties to consider the
need for protocols relating to the safe han-
dling of genetically altered organisms.

The Convention provides little guidance
as to what constitutes “fair and equitable”
sharing of benefits, leaving the likely reso-
lutions to negotiated access agreements
between private parties and source country
governments.

The U.S. Position

Responding to strong pressure from rel-
evant industries, the United States did not
sign the CBD until June 4, 1993 (see
DIVERSITY, vo1.9, nos.1&2, p.40). Because
the Convention has not yet been ratified by

Congress, the United States is not a Party
to the Convention and therefore cannot par-
ticipate fully at the Annual Conferences of
the Parties (see article, p.3).

When the Convention was signed in
1993, the Clinton Administration included a
Letter of Submittal setting forth its interpre-
tations of the various articles and expressly
stating that the Convention did not autho-
rize compulsory licensing of technology.
Rather, the Administration interpreted Arti-
cle 16 to mean that transfer of technology
should occur on terms that are voluntarily
agreed to by all parties to a transaction and
that any transfer of technology must be con-
sistent with protection of IPR. Clearly, the
Letter of Submittal was a key factor in per-
suading industry to support the Convention.

The Cartagena Agreement on
Genetic Resources

Many view the Cartagena Agreement
on Access to Genetic Resources, which
was jointly developed by biologically rich
Colombia, Venezuela, Ecuador, Peru, and
Bolivia, as one of the most significant
national efforts to develop legislation and
regulatory procedures for implementing
the CBD. This Agreement requires that any
party seeking access to GR must first nego-
tiate an access agreement with the applica-
ble national permit authority. The access
agreement, to be implemented by each of
the five nations, generally will include pro-
visions on royalties, transfer of technology,
and host country participation in the
research.

The Cartagena Agreement contains
strong provisions for enforcement of viola-
tions, including expulsion from the coun-
try, fines, and cancellation of a contract.
Perhaps more significantly, member
nations will not recognize intellectual
property rights which were obtained in vio-
lation of the Agreement. Though the Carta-
gena Agreement provides some guidance
to private parties, details of individual
access agreements probably will need to be
developed on a case-by-case basis.

Obstacles to CBD Enforcement

In these early stages of CBD implemen-
tation, a private party seeking to carry out
biological research in developing countries
may confront several obstacles. The host
country may not yet have designated any
official or agency as responsible for
approving access agreements or the desig-
nated agency may have little practical
experience in negotiating such agreements.
Host country officials also may have inflat-
ed expectations about the economic bene-
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fits of biological diversity. They may fail to
appreciate that developing a new drug
requires more than ten years and $200 mil-
lion or that the likelihood that any single
species will result in a new drug is very
small. Host-country officials may also not
realize that corporate natural products divi-
sions must continuously compete with
other departments for budget resources.

In view of these obstacles, some private
industry officials have suggested simply
“ignoring” the CBD. But a company which
attempts to collect biological materials in
disregard of the Convention could become
the subject of negative publicity that might

A company that ignores
the CBD risks investing

hundreds of millions of dollars
in developing a new product

only to find that it has no
proprietary protection.

result in a boycott of the company’s prod-
ucts. Even more significantly, the legal sta-
tus of patents which have been obtained in
violation of the Convention is not clear. For
instance, the Cartagena nations have
already stated that they will not respect
intellectual property rights on products
derived from their resources in violation of
the Cartagena Agreement. A company that
ignores the CBD risks investing hundreds
of millions of dollars in developing a new
product only to find that it has no propri-
etary protection.

Companies seeking to obtain access to
GR will probably also find that it is not
enough merely to provide royalties in the
event of successful product development.
A host country may deem participation and
training of local researchers equally if not
more attractive. Being able to conduct
research in a host country whenever feasi-
ble, is very helpful, and equity-sharing
options may also be explored. Many offi-
cials in developing nations view the
renewed interest in biological diversity as
an opportunity to develop new industries in
their country. Companies that are prepared
to share the benefits of biodiversity and to
make a commitment to develop the scien-
tific and industrial bases of host countries
are likely to receive a highly favorable
reception.

For further information, contact: Mr.
Neil A. Belson, Pharmacognetics, Inc.,
10513 Weymouth St., No. 103, Bethesda,
MD 20814, USA. Tel: +1-301-564-9655.
Fax: +1-301-564-1922.
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by J.E. Hernández Bermejo and
M.A. Clemente Muñoz

The immense cultural, anthropological,
and historical richness of Andalusia, a
Spanish Autonomous Region situated in the
south of the Iberian Peninsula, has provided
a great diversity of cultivated plant species
and varieties. The region’s wealth of biodi-
versity is the result of diverse topography,
complex lithology, paleobiogeographical
singularity, and many civilizations and cul-
tures that have occupied its cultivable area
of 3,800,000 ha over the centuries.

Despite the destructive effects of fires
and desertification throughout Andalusia,
wide areas of natural vegetation still exist:
Mediterranean evergreen forests (holm
oaks, cork oaks), pine, Spanish fir and
relict laurel forests, and shrub communities
including different species of Cistus, Hal-
imium, Erica, Genista, Rosmarinus, Thy-
mus, and Salvia. Over 4,000 taxa (at a level
of species and subspecies) of wild flora
have been identified, of which 10 percent
are exclusively Andalusian endemisms,
mainly occurring in the mountain ranges,
littoral dunes, and in regions with special
lithology and soils.

reduced to simple weeds (Smyrnium
olosatrum, Eruca sativa, Silybum mari-
anum, Cichorium intybus, Lepidium
sativum, Scorzonera hispanica, Vigna

varieties in cultivation. Many of Andalu-

unguiculata, Portulaca oleracea, Borrago
officinalis). The ethnobotanical richness

sia’s endemic varieties are near extinction,

of Andalusia’s medicinal and aromatic
species has been maintained. There are

cultivated in the past but neglected or

also species of potential
interest that have never
been cultivated before
and valuable genetic
resources among wild
relatives of the cultivated
species in genera such
as Allium, Beta, Brassi-
ca, Carthamus, Cynara,
Foeniculum, Lathyrus,
Lupinus, Raphanus, and
Vicia.

The main objectives of
the Cordoba Botanic Gar-
den (CBG), inaugurated

Despite the wide area presently protect-
ed in the Andalusian territory, in situ con-
servation does not completely assure the
preservation of its wild flora, a part of
which occurs outside the protected Natural

Andalusia; and germ

Parks and Reserves. In situ conservation is
threatened by many external forces such as:

plasm of wild species

  forest fires which destroy thousands of

of the Canary Islands.

Andalusia Declares Protected Areas

In order to protect this natural heritage,
the Andalusian Autonomous Government
has declared 22 Natural Parks, 31 Natural
Sites and 29 Natural Reserves as protected
areas. These areas represent a total of
1,497,195 ha, comprising about 17 percent
of the Andalusian territory.

The richness and diversity of the Andalu-
sian phytogenic resources do not only apply
to the wild flora, but also to the species and
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in two phases in 198.5
and 1987, are the conser-
vation of the wild flora of
the region, spreading the
values of the plant world through its field
collections and educational programs, and
conducting research on ethnobotany and
conservation techniques. The CBG complex
includes propagation and exhibition green-
houses, a germplasm bank, in vitro culture
unit, microscopy laboratory, library, and
herbarium for identification of materials.

Andalusian Germplasm Bank
Strengthened

The Environmental Agency of the
Andalusian Autonomous Government
signed a Cooperation Agreement with the
Cordoba Botanic Garden in 1987 for the
development of ex situ conservation tech-
niques. One of its most outstanding actions
was to strengthen the activities of the
Andalusian Germplasm Bank, initially con-
ceived as a seed bank. It stores 774 acces-
sions of 422 different taxa of species and
subspecies of the Andalusian wild flora.
The genebank also conserves other collec-
tions of genetic material relative to different
programs, such as aromatic species of the
Mediterranean region; germplasm of Car-
dueae of potential agricultural interest;
endemic species from territories adjacent to

D I V E R S I T Y

hectares annually (for instance, in July 1994,
200,000 ha. of forest burned in Spain);

 speculation in the areas adjacent to
the protected areas;

  development of tourist and communi-
cation infrastructures which cause new
environmental impacts on the flora and
vegetation; and

  illegal collectors, hobbyists, students,
and certain professionals operating without
regulation or control.

The result is that populations of rare or
singular species are continuing to disappear
systematically.

Although ex situ conservation comple-
ments and solves some problems of the
preferable in situ conservation, it also pre-
sents several drawbacks of its own: it only
manages a part of the genetic variability
and there are risks of genetic drift or tech-
nical problems in the cold chambers.
Sometimes there is also a certain feeling of
physical distance from nature or from the
agricultural and forest context.

Integrated Strategy

The Cordoba Botanic Garden has pro-
posed a more integrated vision of conser-
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vation techniques which coordinates both
in situ and ex situ methods to the Environ-
mental Agency of the Andalusian Autono-
mous Government. A 1994 publication,
Protección de la Flora en Andalucía, by
these authors, sponsored jointly by the
Environmental Agency and the CBG,
details this integrated strategy applied to
the regional flora. The strategy includes:

  analysis of the origin and evolution of
the flora;

  valuation of useful aspects of the wild
flora;

  cataloguing species according to their
areas of distribution and degree of risk or
threat of extinction;

 prioritization of objectives according
to criteria previously established specifical-
ly to study the taxa in urgent need of con-
servation;

 analysis and selection of the conser-
vation techniques to be applied;

 publication of rescue plans for the
most threatened species;

  analysis of the national legislation and
the international agreements concerning
the management and conservation of the
regional flora; and

  incorporating the participation of the
local citizens and rural communities into
the conservation strategy.

Program Implementation

The first application of the CBG study
was to catalogue species in need of protec-
tion. More than 1,070 taxa of high biologi-
cal value were identified, requiring special
protection measures for their endemicity,
singularity, or risk of extinction. The num-
ber of exclusively endemic Andalusian
taxa is 484; 465 endemic taxa are from the
wider Iberian or Betic-North African
regions. Among them all, 68 are under
maximum risk of extinction, 102 have been
catalogued as vulnerable, and at least 430
are very rare taxa.

Two groups of species have been prior-
itized and included in a Regional Law for
the Protection of the Wild Flora that has
been enacted by the Andalusian
Autonomous Government. Enacting this
law completed the present national legisla-
tion along with the implementation of other
International Agreements, including the
Berne Convention on Conservation of
European Wildlife’s Natural Habits, Habi-
tat Directive of the European Community,
Convention on International Trade in
Endangered Species (CITES), etc.

The second application of this study has
established specific objectives for the
Andalusian Germplasm Bank which con-

serves 422 taxa. Future work will be direct-
ed towards the collection of all the species
mentioned in the catalogue, including
accessions from different localities along
their distribution areas, in order to conserve
a high genetic variability.

In the third application, nearly all the
Botanical Departments of Andalusia are
involved in the implementation of in situ-
ex situ techniques to develop rescue plans
for the species included in the Regional
Law. Two working groups have been con-
stituted: a) one in charge of carrying out
detailed analyses of the distribution, bio-
logical characterization, and location of the
species, in order to establish specific crite-
ria for the in situ management of the popu-
lations; b) one in charge of studying
appropriate methods for conservation and
propagation of ex situ populations. This
process includes adequate management of
the genebank and the development of ger-
mination, conventional propagation, or in
vitro culture techniques.

The CBG is the institution responsible
for coordinating a program with two in situ
Botanic Gardens of the Andalusian Envi-
ronmental Agency: the “Torre de1 Vinagre”
Garden (located in the Natural Park of
Sierras del Segura, Cazorla and Las Villas)
that conserves populations of the main
endangered species of the Park; and the
“Cortijuela” Garden (in the Natural Park of
Sierra Nevada) where some of the species
propagated through in vitro techniques in
the CBG are cultivated and acclimatized.

For further information, contact: Prof.
J.E. Hernandez Bermejo, Director, Cordo-
ba Botanic Garden, Avda. de Linneo S/N,
Apdo. 3048, 14080 Cordoba, Spain. Tel:
+34-57 200-077. Fax: +34-57 295-333. 

Reference

Hernández Bermejo, J.E., M. Clemente Muñoz,
et al. (1994) Protección de la Flora en Anda-
lucia. Agencia de Medio Ambiente de Anda-
lucía y Jardín Botánico de Córdoba. Sevilla.

Vol.12, no.1, 1996 D I V E R S I T Y 9



I N T E R N A T I O N A L  N E W S

As the push to create more stringent
enforcement of plant breeding rights (PBR)
accelerated in the early 1990s-following
the ratification of the 1991 Union for the
Protection of Plant Varieties (UPOV) and
the North American Free Trade Associa-
tion (NAFTA)-there was considerable
debate over whether the new requirements
contained in these international agreements
would hinder the exchange of improved
germplasm among breeders and users
around the world (see DIVERSITY, vol.7,
no.3,p.38).

A new study carried out under the aus-
pices of the University of Amsterdam’s
Inter-American Institute for Cooperation on
Agriculture sees evidence that PBR may, in
fact, stimulate access to foreign varieties.
But, the report- The Impact of Plant
Breeders’ Rights in Developing Countries:
Debate and Experience in Argentina,
Chile, Colombia, Mexico, and Uruguay-
also cautions that the new legal protection
dictated by the 1991 UPOV convention
may well restrict breeders’ opportunities to
sell new varieties in certain areas. And
while it finds no evidence that PBR under
that 199 I agreement currently affects lan-
drace development among poor farmers,
the report states that such an impact could
not be ruled out in the future.

The study, conducted by Jeroen van
Wijk and Walter Jaffe in 1994 and released
in October 1995, examines the “expected”
effects of PBR in three Latin American
countries that have had PBR legislation for
a decade or more (Argentina, Chile, and
Uruguay); one that has only recently enact-
ed it (Colombia); and one (Mexico) that
will enact it in 1996 as a result of NAFTA.
By the year 2000 all five nations are
expected to be members of the 1991
UPOV. The Dutch researchers worked with
five local groups examining literature and
interviewing 157 persons who represented
131 organizations interested in PBR.

PBR to Stimulate Access
to Foreign Germplasm

As one-third of the value of the crop
production in Latin America is of local ori-
gin, one of the objectives of PBR legisla-
tion in the Southern Cone nations has been
to stimulate the introduction of foreign
germplasm in order to develop higher-
yielding crops. Colombian and Chilean
breeding company officials maintain that
the lack of effective PBR systems in their

10

two countries led to European and North
American companies refusing to allow
them access to higher-yielding germplasm.

“PBR protection may improve access to
germplasm that is concentrated in the
European Organization for Economic
Cooperation and Development (OECD)
countries,” Jaffe and van Wijk write. In the
past, when PBR was absent, access to for-
eign materials relied on gentlemen’s agree-
ments and contract law. Now, with
increased markets for cut flowers, hybrid
grains, and vegetables-all of which rely
on access to germplasm held in OECD
countries-Latin American breeders know
that continued access will be important.

The strategic importance of a
nation’s germplasm has been

enhanced and its public
availability reduced.

At the same time, the greater access that
a nation’s PBR brings to its breeders may
also restrict their opportunity to market a
given variety overseas. This could happen
if the original breeder or his licensees exer-
cise their right to restrict production or
export of the crop to a country where the
breeder has sold the same PBR-protected
germplasm. The effect of this aspect of
PBR will be felt especially by the Latin
American cut-flowers. fruit, and vegetable
industries. The Argentinean strawberry
industry has already been affected.

Although PBR is primarily designed to
benefit the private seed developer, the
researchers predict that the public agricul-
tural research organizations will eventually
adopt the stricter interpretations of owner-
ship included in the new agreements. Such
public institutions in all five countries are
the major plant breeding organizations, and
budgetary pressures are forcing them to use
PBR as a way of developing new sources
of revenue. Competition among tropical
developing countries for outlets of tradi-
tional export crops is another reason these
organizations are considering using PBR,
say Jaffe and van Wijk.

Changes have already been observed in
the way institutions use their genetic
resources. Because the national institutes
must market new plant varieties aggressive-
ly, the strategic importance of a nation’s
germplasm has been enhanced and its pub-
lic availability reduced. In addition, “joint

germplasm improvement programs with
the private sector restrict the free availabil-
ity of parts of the germplasm even more,”
the study reports. Some companies are
favoring formal rules for access to the pub-
lic breeding material\ as a way to avoid
what they regard as “arbitrary” decisions
concerning the availability of institute

germplasm.

PBR and International
Organizations

The fundamental position of the Con-
sultative Group on International Agricul-
tural Research (CGIAR) is that germplasm
should be available to developing countries.
The two CGIAR centers in the area stud-
ied-the International Center for Tropical
Agriculture (CIAT) and the International
Center for the Improvement of Maize and
Wheat (CIMMYT)-freely provide genet-
ic resources of their mandate crops, but the
centers do protect improved material when
it is required for collaboration with the pri-
vate sector or when protection is a means to
keep the material publicly available.

In order to obtain germplasm from the
centers, Material Transfer Agreements
(MTAc) must be signed which set condi-
tions for exploitation by the receiver (see
DIVERSITY, vol. 10,no.4,p.7). For exam-
ple, according to CIAT their material is
available under two conditions: recipients
must inform CIAT about the uses of the
provided material, and they arc not allowed
to protect a variety containing CIAT mate-
rial outside the country in which they
obtained the sample.

The authors note that, “although inter-
national efforts are underway to keep the
germplasm at the public institutes
‘freely’ available, PBR protection may
increasingly become a condition for licens-
ing out this germplasm.” Currently the
International Plant Genetic Resources
Institute has agreements with various insti-
tutes to hold base collections of specific
crops (see DIVERSITY, vol.7,no.3,pp.36-
37). This germplasm is freely available.

Effect on Exchange
of Farm-Saved Seed

Part of the argument against PBR over
the last 15 years has centered on its impact
on developing country farmers who pre-
dominantly use and develop landraces.
thereby conserving and generating genetic
diversity. Both scientists and activists have
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worried that the introduction of superior

cultivars spurred by PBR royalties will lead

to the loss of landraces and may eventually

affect their use and diffusion.

At the time of the study, however, the

researchers saw no direct negative effect of

PBR legislation on farmer seed exchange in
the three countries that have mature opera-

tional PBR systems (which include farmers’
exemption provisions). But, the legal farm-
ers’ exemption, Jaffk and van Wijk warn,

“is subject to political decision-making and
possibly prone to restrictions in the future.”

The study was carried out under respon-
sibility of the Technology Generation and
Transfer Programme of the Inter-American

Budgetary pressures are forcing
nations to use PBR as a way

of developing new sources
of revenue.

Institute for Cooperation in Agriculture and
the Department of Political Science of the
University of Amsterdam. The study was

sponsored by the Special Biotechnology

Programme of the Directorate General for
International Cooperation of the Ministry
of Foreign Affairs of the Netherlands and
the International Development Research

Centre in Canada.

To obtain copies of the report and for
additional information, contact: Jeroen van
Wijk, University of Amsterdam, CEDLA,

Keizersgracht 397, 1016 EK Amsterdam,
The Netherlands. Fax: +31-20-625-5 127.
E-mail: jvwijk@sara.nl-JnG

N E W S  I N  B R I E F

A World Food Summit, to be held in

Rome, Italy, November  13-17,1996, is expect-
ed to be the largest assemblage in history of

Heads of State. It has been summoned at the
initiative of FAO Director General Jacques
Diouf (see DIVERSITY, vol.9,no.4/vol. 10.,
no. 1 ,p. 19) and will be the first opportunity since
the 1974 World Food Conference for govern-
ments to concentrate their attention on food
security.The national leaders will seek a global
consensus and commitment to implement poli-
cies, programs, and strategies that will lead to
eradication of hunger worldwide. For additional
information, contact: World Food Summit,
FAO, Vialle delle Terme di Caracalla, 00100
Rome, Italy. Tel: +39-6-5225-3259. Fax: +39-6-
5225-5824.

The 1995 UNEP Sasakawa Environment

Prize was awarded to two distinguished spokes-
men for biodiversity conservation: Peter Raven,

Director of the Missouri Botanical Garden, and
Norman Myers, U.K. science consultant. In the
early 1970s both scientists alerted colleagues
that Earth was facing a mass extinction of
species. Their effective communication of their
findings together with a set of action recommen-
dations resulted in firmly establishing “the bio-
diversity crisis” on the policy agendas of UNEP,
the U.N. Development Programme, the World
Bank, the U.S. National Academy of Sciences,
and the International Council of Scientific
Unions. For additional information, contact: Mr.
Terry Collins, UNEP, 2 United Nations Plaza,
Rm. 2-0803, New York, NY 10017, USA. Tel:
+1-212-963-8098. Fax: +1-212-963-7341.

The Healing Forest Conservancy is seek-
ing nominations for the Richard Evans
Schultes Award honoring contributions to

ethnobotany. The annual prize of $5,000,
donated by Shaman Pharmaceuticals, Inc., and
Leland Fikes Foundation, is awarded to a scien-
tist, practitioner, or organization who has
increased the visibility of contributions to eth-
nobotany or to indigenous people-related issues
in ethnobotany. Nominations of indigenous
people active in ethnobotany are especially wel-

come. The Schultes Award for 1996 will be pre-
sented at the joint meeting of the Society for
Economic Botany and the International Society
for Ethnopharmacology, entitled “Plants for
Food and Medicine,” to be held at Imperial Col-
lege, The Natural History Museum, Royal
Botanic Gardens, Kew, London, from July 1-6,
1996. Submit nominations for the 1996 award,
along with a statement of the candidate’s quali-
fications, by May 1, 1996, to: Katy Moran,
Executive Director, The Healing Forest Conser-
vancy, 3521 S St. NW, Washington. DC 20007,
USA. Fax: + 1-202-333-3438.

Charles, Prince of Wales, is waging a pub-

lic campaign to preserve crop biodiversity in
response to the EC agricultural commission
approval of national lists of seed varieties. These
lists not only make up the “Common Catalogue”
of seeds that may be sold throughout Europe, but
also stipulate that “no others may be sold’-
thereby restricting available botanical diversity
and endangering the survival of potentially use-
ful germplasm. Under the slogan “Adopt a Veg,”
the prince is calling for support of the private
Henry Doubleday Research Association
which offers its members unapproved varieties
of seeds, including heirloom strains. For infor-
mation contact: Jeremy Cherfas, Genetic
Resources, HDRA, Ryton Organic Gardens,
Ryton-on-Dunsmore, Coventry, CV8 3LG, U.K.
Tel: +44-0-1203-3035 17. Fax: +44-0-1203-
639229. E-mail: jcherfas@cix.compulink.co.uk.

An NGO Resource Centre on Trade and

Sustainable Development to deal with the

effects of the World Trade Organization has
been established by the International Union for
the Protection of Nature (IUCN). The center,
which will be a service for NGOs concerned
with trade and sustainable development, will
enhance the two-way flow of information to
NGOs concerning WTO activities and deci-
sions, and to WTO concerning analysis, policy
recommendations, and concerns of NGOs. An
Establishment Group, comprised of IUCN, the
International Institute for Sustainable Develop-
ment, the Swiss Coalition of Development
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Organizations, and the Fundación Futuro Lati-
noAmericano has been formed to see the center
into existence. For further information, contact:
Mark Halle, Director, Global Policy and Part-
nerships Group, IUCN-The World Conservation
Union, Rue Mauvemey 28, CH-1196 Gland,
Switzerland. Tel: +41-22-999-0001. Fax: +41-
22-999-0002.

An innovative way to preserve tropical
forests by developing a sustainable agricultur-

al commodity is starting. Called the Natural
Resource Management and Protection Pro-

ject (NARMAP), it is a joint effort by Winrock
International Institute for Agricultural Develop-
ment and the World Wildlife Fund. Farmers will
plant cassava between citrus trees, a technique
that expands production without increasing land
use. They will then be encouraged to grow the
crop as a fodder as it is cheaper and easier to
raise than usual feeds. With a convenient source
of fodder, the people will be able to raise more
animals for market. NARMAP is also experi-
menting with peppers as a sustainable crop in
Belize. For additional information, contact:
Winrock International Institute for Agricultural
Development, Route 3, Box 376, Morrilton, AR
72110-9537, USA. Tel: + 1-501-727-5435.

The Global Initiative For Traditional Sys-
tems (GIFTS) of Health targeted biodiversity

as a major theme for a series of regional con-
ferences sponsored in Latin America, Africa,
and Asia in 1994- 1995 aimed at generating a
climate of international awareness of the med-
ical, environmental, and economic benefits of
preserving the role of traditional health systems.
Recommendations that resulted addressed the
urgent need for international action to imple-
ment the resolutions made by the 1988 Chiang
Mai Declaration (which addressed the critical
loss of medicinal plants through overharvesting
and habitat destruction). For more information,
contact: Dr. Gerard Bodeker, Chairman, GIFTS
of Health, Department of Dermatology, The
Churchill, Headington, Oxford OX3 7LJ, U.K.
228260. Tel: +44-1865-228274. Fax: +44-1865-
228260.

11



P A R T N E R S H I P S

B iodiversity Training Program Establishes Link
Between NIS and U.S. Ecologists for Restoration Initiatives

by J. Shea

When the Soviet Union dissolved into 12
Newly Independent States (NIS), more than
political problems came to light. Under the
late regime, previously diverse wildlife and
vegetation had perished, but now with a
new focus on ecological reform, Russian
and Ukrainian lawmakers and scientists are
turning to the United States for help.

Last summer, 10 Russian environmen-
talists traveled for a month-and-a-half in
the United States to learn about legal and
other reform measures which could ease
the ecological crisis in Russia. In San Fran-
cisco and throughout much of the U.S.
Pacific Northwest, the Russians visited
state forests and parks and met with envi-
ronmental advocacy organizations and

As NIS countries move toward
democratic governance and

free-market economies, they are
also developing a commitment

to biodiversity research.

public officials involved in developing
policies for maintaining biodiversity in
America’s parks and land reserves.

The training program-which focused
on ‘Strengthening Partnerships for Manag-
ing Biodiversity in Siberia, Russia, and the
Russian Far East”-was one of several bio-
diversity programs completed by Russians
this year through the NIS Exchanges and
Training Project (NET), administered by
the Academy for Educational Development
(AED) and funded by the U.S. Agency for
International Development (USAID).

Russian Scientists Assess U.S.
Biodiversity Management Legislation

Presented by the Earth Island Institute,
an Oregon-based nongovernmental organi-
zation involved in environmental action on
biodiversity and other issues, the experi-
ence provided the Russians with an intro-
duction to species diversity among plants
and animals in America. The program also
included national park service seminars,
meetings with Sierra Club representatives,

and discussions with Native Americans. Attention to specific biodiversity mat-
The Russians studied problems that arise in ters is important in the completion of the
managing biodiversity and solutions program which is to take place in
that have been developed in the          AED is planning to organize
United States. a follow-on program for the Rus-

In addition to focusing on the sci- sians that will complement the U.S.
ence-oriented biodiversity practices               training and then adapt new ideas
of the NIS, the program included gathered in the United States to their
Sierra Club trainers leading individual situations in Russia.
discussions in coordinating It will also encourage the Rus-
effective practices for public
involvement in protecting bio-

sians to maintain the personal
and professional linkages

diversity habitats, while park developed with Americans dur-
representatives described the division of
legal responsibilities among state, local,
and federal governments.

The NET program encompassed legal
aspects of biodiversity protection. Partici-
pants became familiar with U.S. anti-
poaching and anti-encroaching laws and
were instructed in developing and teaching
public environmental education and the
process of ecotourism.

Bringing a comprehensive approach to
discussing the breadth of U.S. practices,
participants visited the Paiute Native
American Reservation, located near Pyra-
mid Lake, Nevada, which proved a useful
site for discussions on resolving disputes
between government and private agencies
as well as discussions on public uses for
scarce resources such as water.

Focus on Siberia’s
Baykal Lake Region

The lack of public awareness of envi-
ronmental issues in certain regions of Rus-
sia has led to official neglect of such areas
as the Baykal Lake region in Eastern
Siberia. “Ecological education is very
important,” commented one NIS partici-
pant, “because it is non-existent in Russia.”
The program scheduled seminars on over-
coming and policing the Baykal region,
once a prosperous fishing center but now
polluted and nearly devoid of animal life.
Several of the participants came from this
region, making the program especially
valuable for them. The world’s only species
of freshwater seal, the Nerpa, is found at
Lake Baykal.

“We had a chance to talk individually
with American specialists who are familiar
with and are working in the [Baykal]
region,” one participant said. Aiding in the
special discussions was Catherine Gray,
head of The Nature Conservatory’s Russian
program.

ing their stay in the U.S.

Sister Park Land Forest Program
Launched by U.S. and Ukraine

A previous NET program also forged
international linkages between nonprofit
organizations and state park services in the
U.S. and the Ukraine. From these ties came
the institution of a “Sister Park and Forest”
program, similar to Sister Cities programs
in which information and solutions to com-
mon problems are shared, benefiting both
participants.

Last spring, the Maine Education and
Training Export Partnership (METEP) pro-
vided a comprehensive study of biodiversi-
ty problems and solutions to 15 participants
from the Ukraine. Like the Russians, the
Ukrainians traveled extensively across the
U.S. and met with non-profit environmental
agencies and park service representatives.
One of the Ukrainians commented that 11
environmentalists were working hard to
realize a feasible plan for biodiversity pro-
tection, “We knew what had to be done, we
just didn’t know how to implement it.”

As NIS countries move toward demo-
cratic governance and free-market
economies, they are also developing a
commitment to biodiversity research.
Attention is being paid to environmental
disasters both at the legislative level and in
technology transfer. Exchange programs
are paving the way for international coop-
eration that will be important in protecting
the global ecology.

For additional information, contact:
Rachel Maleh Savidis, Communications
Coordinator, NIS Exchanges and Training
Project, Academy for Educational Devel-
opment, 1875 Connecticut Ave. NW,
Washington, DC 20009-1202, USA. Tel:
+1-202-884-8077. Fax: +1-202-884-8419.
E-mail: rsavidis@aed.org. 
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utually Beneficial Cucurbit Expedition to the People’s Republic of China
Leads to Continued Collaboration with the United States

by T. C. Wehner, J.D. McCreight,
B. Rhodes, and X. Zhang

Information on characterization, ex-
change, and improvement of cucurbit
germplasm and breeding methods gathered
by a team of four U.S. horticulturalists vis-
iting China significantly enhanced cucurbit
germplasm collections held by both the
U.S. Department of Agriculture (USDA)
and the People’s Republic of China (PRC).
Traveling through eastern and northern
areas of China the U.S. team met Chinese
scientists involved in cucurbit research;
collected germplasm from research insti-

tutes, seed companies, and local markets;
and worked to preserve old cultivars and
landraces that were being displaced by
modem cultivars.

cent of the cucumber accessions in the
USDA Agricultural Research Service/
National Plant Germplasm System
(NPGS). Some of the cucurbit collections
date back to germplasm expeditions in
1902 and 1921.

The team focused on cucumber
(Cucumis sativus); melon (Cucumis melo);
watermelon (Citrullus lanutus (Thunb.)
Matsum. & Nakai); and luffa sponge gourd
(Luffa aegyptiaca Mill). During the
exchange, they collected 148 accessions of
cucurbits (50 cucumber, 15 luffa, 30
melon, 51 watermelon, and 2 bittergourd).

From Shanghai to Beijing

Sponsored by the USDA Office of Inter-
national Cooperation and Development
(OICD), the team was led by Todd C.

Wehner (cucumber and luffa
breeding) and included
James D. McCreight (melon
breeding), Bill  Rhodes
(watermelon breeding), and
Xingping Zhang (watermel-
on breeding). Zhang helped
to plan the trip to his native
country and translated for
the group during the many
scientific presentation\ they
gave.

The team was met in
Shanghai by Professor
Yaoxin Huang, who hosted

them on their 3,800-mile
                     journey to Beijing and

served as primary translator.
At each stop, the team met

The PRC is an important center of
diversity for melon and cucumber and one
of the best sources of resistance to virus
diseases and insect pests. In fact, cucumber
is considered important enough in China to
warrant an exclusive research institute.
However, prior to the team’, visit, germ
plasm accessions from China represented
less than 2 percent of the melon and 10 per-
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local hosts representing national or provin-
cial ministries of agriculture, universities,
research institutions, and seed companies
and visited local produce markets and
cucurbit growers in Shanghai, Zhengzhou,
Yangling, Urumqi, Turpan, ChiangJi, Tian-
 jin, and Beijing. A particularly unusual site
was the Turpan oasis, where melons are
grown for markets throughout China and
eastern Asia.

Germplasm Exchange
Mutually Beneficial

The accessions collected in China will
be incorporated into NPGS germplasm
repositories, and plans are underway for
further collaboration with China. Thirteen
cucumber, one luffa, 26 melon, and I I
watermelon cultivars and breeding lines
that have been useful in the United States

D I V E R S I T Y

were given to Chinese institutions, and Chi-
nese scientists were given an overview of
breeding programs and details of research
on cucumber, melon, and watermelon.

Cucumber is considered
important enough in China

to warrant an exclusive
research institute.

The collection and exchange of new
germplasm and research information from
China gave cucurbit breeders access to new
and useful traits, such as higher yield of
oriental trellis cucumbers and luffa gourd
and resistance to downy mildew and virus-
es, including cucumber mosaic, watermel-
on mosaic, papaya ringspot, and zucchini
yellow mosaic. Chinese accessions have
provided salt tolerance and longer fruit
storage periods.

Exchanges are Continuing Efforts

Collaborative research with China on
watermelon also has been funded by the
USDA/OICD and China for scientists at
Clemson University in South Carolina,
August 1st Agricultural College, and the
Institute of Horticultural Research (Xin-
jiang Academy of Agricultural Science).
Chinese institutions such as Xinjiang, the
Chinese National Science Foundation, and
the Shanghai Institute of Plant and Molec-
ular Biology also have funded cooperative
research and visits by scientists, adminis-
trators, and students.

For further information, contact: T.C.
Wehner, Department of Horticultural Sci-
ence, North Carolina State University,
Raleigh, NC 27695-7609, USA. Tel: +l-
919-515-5363. Fax: +1-919-515-2505. E-
mail: Todd-Wehner@NCSU.Edu. For
details on submitting an application for
travel to China or other countries, request a
copy of the Scientific Cooperation Pro-
gram Guidelines from USDA/OTCD, Rm.
3101, SOAGRIBG, USDA, Washington,
DC 20250. Tel: + 1-202-720-3282.
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ew Indian Genebank Draws Praise of
U.S. Agriculture Secretary for Partnership

“As a center of the Green Revolution, it is noting that since U.S. collaboration began on

fitting that India is building one of the largest the project in 1988 more than 100 Indian

genebanks in the world,” U.S. Secretary of government and university scientists have vis-

Agriculture Dan Glickman told an audience ited and studied in laboratories throughout the

of esteemed agricultural leaders and research United States (see DIVERSITY, vol.6,

scientists who-gathered on January 29
in New Delhi to greet the U.S. delega-

tion at the Indian Agricultural Research

Institute’s (IARI) Pusa Campus.

The new state-of-the-art genebank,
which will hold up to 600,000 samples

for long-term storage, will be inaugu-

rated next fall when agricultural
experts from throughout the world will

come to the Indian capital to attend the

2nd International Crop Science Con-

gress. The Congress-which drew
Nobel and World Food Prize laureates
when it convened in Ames, Iowa, in

1992-is being co-chaired by M.S.

Swaminathan, president of the Nation-

al Academy of Sciences of India, and R.S.
Paroda, Director General of the Indian Coun-

cil of Agricultural Research (see DIVERSI-

TY, no.12,p.13).

“Without the genetic resources and

research capacity, the first Green Revolution
would never have occurred,” asserted Glick-

man. “Without critical institutions like IARI,
the second Green Revolution will not contin-

ue.” Referring to the “time-honored process

of genetic Improvement” as “the backbone of
our ability to feed and clothe a growing world
population,” Glickman spoke of the pivotal

role the genebank will play in preserving the

raw materials upon which such improvement

is based.

“The entire world will benefit from the

conservation of India’s biological diversity
and the use of that genepool,” said the U.S.
agriculture secretary. “By protecting the germ-

plasm of economically Important crops and
their wild relatives, not only can we develop

new high-yielding crops, we can also decrease
the chances of a new pest or disease destroy-

ing the less and less diverse varieties the

world depends on. It’s like backing up your

computer files.”

“Terrific Example of
International Teamwork”

Secretary Glickman called the establish-

ment of the new genebank “a terrific example
of international teamwork and development,”

yielded, Secretary

no.2,p.7). The U.S. De-
partment of Agriculture

(USDA), in cooperation

with the U.S. Agency
for International Devel-

opment (USAID), pro-

vided approximately
$18 million of the $27

million total cost of the
new genebank since the

United States began

assisting the effort.
Pointing to some of

‘the many mutual bene-
fits” which the U.S.-

Indian partnership has
Glickman referred to a

joint plant exploration for melon and cucum-

ber in 1992 which collected and identified

previously unrecognized lines of those and

other crops. “By using the genetic finger-

printing you are developing here and by gene
splicing, we could quickly and reliably shift

desired characteristics from one species to

another.”

“To Give is to Receive”

The leading US. agricultural official did

not shy away from two of the most contro-

versial issues facing all nations as they strive

to establish equitable policies that will put

them into compliance with the Convention on

Biological Diversity: tree exchange of germ-

plasm and gene patents.
Noting that nearly all countries are depen-

dent on other nations for some sources of

germplasm and that breeders have been
freely exchanging this genetic material for

over 80 years, Secretary Glickman used the
credo “To give is to receive” to describe his

position. “Researchers in other countries
make breakthroughs that benefit farmers

worldwide,” he asserted. “This free flow of

material must be maintained.”

Using India as a prime example, Glick-

man declared that it was because of “shared

germplasm” that “India has gone from an

Importer of wheat to an exporter.” He pre-
dicted that “as incomes increase throughout

Indian society, food needs will change: high-
er vegetable oil consumption; a shift from

rice to wheat in urban areas; and some shift-

ing from grain to poultry and livestock prod-
ucts. The needs of new food processing

industries will change the type of crops

demanded. To meet [such] changing con-
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sumer preferences, farmers must have access

to new crop varieties.”

On the particularly sensitive issue of gene

patents, the U.S agriculture secretary
acknowledged that some in the United States

“are quite critical of attempts by private com-
panies to patent genes.” He said the recent

controversy surrounding the W.R. Grace,

Inc., patent on an active insecticide ingredient
from the neem tree has been “misrepresented

as gene patenting” and led some to believe

that farmers would be prevented from grow-

ing or selling products from neem trees (see
DIVERSITY, vol. 11 ,no.3,p.8). “This is sim-

ply untrue,” according to Glickman.

Patent Protection Urged

It is important to recognize that while
“virtually all farmers want a free flow of

germplasm, private companies play a useful
role in developing new crops. If a seed com-
pany develops a new variety of seed, either it

will benefit farmers or they will buy the less

expensive government germplasm,” the U.S.

official proffered.

It IS, therefore, “highly desirable and in
the interest of’ fanners,” he argued, “to give

private seed companies some measure of pro-

tection so they will have an incentive to

develop or import the seeds which India’s

agriculture needs.” Secretary Glickman

closed by expressing his hope to the high-
level group of India’s agricultural establish-
ment that “for the sake of India’s future, your

new plant varieties legislation will provide the

protection for private seed companies which
will encourage them to provide the best seed

available for your farmers.”

During his visit to India, USDA Secretary
Glickman also signed an agreement to foster
further scientific exchanges between the two

countries and initiated a program to explore
cooperation between private agribusiness and

Indian agricultural universities. The delega-
tion included representatives of six leading
U.S. agribusiness companies who discussed

future collaborations with the agribusiness

coordinators designated by each university.

For further Information, contact: Dr.

Henry L. Shands, Associate Deputy Adminis-
trator for Genetic Resources, USDA/ARS,

Beltsville Agricultural Research Center,

BOOS, Rm. 115, Beltsville, MD 20705-2350,

USA. Tel: +1-301-504-5059. Fax: +1-301-
504-6699. E-mail: hshands@ars-grin.gov.

Dr. R.S. Paroda, Director General, Indian

Council for Agriculture Research, Ministry

of Agriculture, Krishi Bhavan, Rajendra

Prasad Road, New Delhi 110001, India. Tel:
+91-11-338-2629. Fax: +91-11-338-7293. E-
mall: rsp@icar.ren.nic.in. Dr. K.P.S. Chandel,

Acting Director, National Bureau of Plant

Genetic Resources, Pusa Campus, New Delhi

110012, India. Tel: +91-11-573-1495. Fax:
+91-11-573-1495. -DGS
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“The long-term viability of American
agriculture is dependent on public invest-
ments designed to collect and protect germ-
plasm,” Karl N. Stauber, Under Secretary for
Research, Education, and Economics of the
U.S. Department of Agriculture, told the
prestigious American Association for the
Advancement of Science (AAAS) annual
meeting in Baltimore, MD, in mid-February.

One way to meet the challenge in a time
of increasing budget cuts, Stauber suggest-
ed, would be “to create a public-private
corporation charged with ensuring identifi-
cation, collection, and maintenance of
plant and animal species critical to Ameri-
can agriculture.” A similar proposal was
made in the mid- 1980s by Rep. George
Brown (D-CA), then chair of the U.S.
House Subcommittee on Agriculture (see
DIVERSITY, vol.6, no.2,p. 10). Such a new
corporation “could be financed with a spe-
cial tax on the sale of seeds and similar
‘root stock’ materials,” he said.

Stauber’s remarks came during the sym-
posium “Limits to Agricultural Productivi-

W A S H I N G T O N  N E W S

ty” designed to help policy makers under-
stand food problems and were addressed to
national and international agricultural lead-
ers who filled the room. They met in an
atmosphere marked by calls throughout a
week of symposia, press conferences, and

“Current germplasm collections are
seriously underfunded.”

-USDA Under Secretary Karl Stauber

plenary speeches urging the thousands of
scientists attending the AAAS conference
to find solutions to such problems as over-
population, depletion of natural resources
(especially of water and arable land), loss
of rainforests, and pollution.

The USDA Under Secretary, whose
responsibilities include oversight of the
National Genetic Resources Program of
the Agricultural Research Service (NGRP/
ARS), qualified his remarks by saying that
they were his own ideas and did not reflect
department policy. Nonetheless, he called
for “a major effort to characterize and

develop” the germplasm in the national
collection that would create a “much more
aggressive program” than the one that cur-
rently exists. “Current collections,” Stauber
said, “are seriously underfunded and are, in
some cases, actually deteriorating.” He
warned that, “without such collections and
related research programs, the U.S. [agri-
cultural system] may not have the ability to
respond to future pests and blights.”

Numerous other speakers in this sympo-
sium urged redirecting agricultural research
to improving the yields of the increasing
areas of the world where the limits of irri-
gated land have been reached. Stauber
joined this group by calling for redirecting
current research and extension efforts to
support increased efficiency and effective-
ness in non-irrigated settings. One way to
do so, he said, is to “create a new, world-
wide collaboration on dry land agriculture.”

Another approach advocated by speak-
ers to solve the problems caused by the
rapidly approaching limits of irrigation and
arable land was to capitalize on the poten-
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development,’ is commonly used to portray
an ideological or conceptual viewpoint rep-
resenting the ideal process; the only prob-
lem is that this ideal process does not exist
because the definition of ‘sustainable’
changes constantly and can be defined and
refined in a hundred different ways.

Nonetheless, I would argue that today’s
farming systems are the most “sustainable”
systems ever devised. Through the use of
high-yield farming and conservation
tillage, we are cutting soil erosion by 65 to
98 percent throughout North America and
Europe. By contrast, it is low-yield, subsis-
tence farming that presents a threat to bio-
diversity conservation while providing
adequate food. The world’s most severe soil
erosion is found in the developing world as
it tries to support rising populations. When
low-yield farming is extended onto fragile
land, natural habitats and biologically
diverse ecosystems are negatively affected.

Squandering the Irreplaceable,
Invaluable Rainforests

The tropical forests, containing more
than half the species of plants and animals
on earth, provide a sobering illustration of
this phenomenon. The consequences of los-
ing the world’s forests are serious, indeed.
Among their many essential ecological
functions, the rainforests regulate the earth’s
climate by cleansing the atmosphere and
providing a source of moisture for rainfall.

The uniqueness of tropical forests pro-
vides an immense understanding of nature’s
diversity. Part of the future value of this
diversity is closely tied to understanding the
complex interactions within natural ecosys-
tems. Consequently, when forests are dis-

rupted, these interdependent
relationships are either disturbed
or destroyed, and a wealth of
plant species disappears forever.

The day-to-day impact of the
rainforests is also very real.
Worldwide the estimated annual
value of plant-based drugs is
about $45 billion. That is
approximately 42 percent of all
pharmaceutical products. With
Americans alone purchasing $8
billion worth of pharmaceutical
products which are developed
directly from the rainforest, one
could say, “While Washington
talks health care, the rainforests
deliver it.”

It is also often presumed that
because of their luxuriant
growth, rainforests provide rich
soils. On the contrary, most of

the rainforests cover areas of extremely
poor soil containing low nutrient content.
Some of the Amazonian rainforest, for
example, grows over sandy soil containing
virtually no nutrients. The available nutri-
ents come, rather, from the vegetation and
are rapidly recycled as leaves and branches
drop to the forest floor. Consequently, farm-
ing in such areas is not sustainable by any
definition and leaves nothing but destruc-
tion after only a few years.

The Toll of Deforestation

Though a variety of changes can force
species into decline, physical destruction
of natural habitat accounts for almost 75
percent of the extinction or endangering of
existing species. And the main cause of
deforestation continues to be small-scale
farming, particularly slash-and-bum culti-
vations that lead to permanent or semi-
permanent agricultural settlement. This
phenomenon occurs primarily in develop-
ing countries where immense economic
pressures necessarily take precedence over
environmental responsibility:

 Last year Indonesia announced it
would clear 1.5 million acres of tropical
forest to grow soybeans, while nearly 50
million acres of prime farm ground lay idle
in the United States.

Thailand has deforested 10 million
acres for low-yield farming in recent
decades.

 Simultaneously, Ecuador has been
expanding its cropland by two percent per
year, at the expense of its tropical forest.
Ecuador is losing about 136,000 acres of
forest per year to keep pace with popula-
tion growth.

V I E W P O I N T S

  It has been estimated that if India’s
wheat yields had remained at 1960 levels,
local farmers would have cleared an addi-
tional 42 million hectares (162,000 square
miles) of forests to grow food they now
supply through increased production.

It is vitally important to
understand and appreciate the
pivotal role agriculture plays-
and will increasingly play-in

maintaining biodiversity.

It is estimated that today approximately
6 million square miles are being cropped,
approximately the same amount that was
cropped in 1950 when the population was
half its current level. Clearly then, high-
yield agriculture is contributing to conserv-
ing significant portions of wildlife habitat
from destruction.

In contrast to low-yield agriculture
which cannot feed a growing world on a
commercial scale, high-production agricul-
ture should become increasingly important
not only in providing adequate food sup-
plies, but also in preventing continued
degradation of rainforests and other signif-
icant habitats.

While neither environmentalists nor
agriculturalists can solve the problem of
world hunger, it is, surely, our ethical and
moral responsibility not to become part of
the problem. We know that hunger is
caused by a complex set of issues-from
politics and logistics to economics and
greed. We know that millions of people,
half of them children, go to bed hungry
every single night. We know that biodiver-
sity and high-yield agriculture can co-exist
and that they must-if we are to provide an
adequate food supply and rightful genetic
legacy to our children. And we know that
the need to do so crosses all political lines,
all financial lines, and all social lines.

I want to close with something written
by Chief Seattle in 1854:

The earth does not belong to us,
We belong to the earth.
For we did not weave the web of life;

we are merely strands within it.
Whatever we do to the web, we do to

ourselves.
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- 1996 -

April 22-24- Third European Symposium on

Industrial Crops and Products, Reims, France. Con-
tact: Sharron Emsley, Conference Organizer, Elsevier
Science Ltd., The Boulevard, Langford Lane,
Kidlington, Oxford OX5 IGB, United Kingdom. Tel:
44-0-1865-843721. Fax: 44-0-1865-843958. E-mail:
semsley@elsevier.co.uk.

April 22-26- FAO Commission on Plant Genetic

Resources Meeting, Rome, Italy. Contact: José
Esquinas Alcazar, Secretary, Commission on Plant
Genetic Resources, FAO, Via delle Terme di Cara-
calla, 00100 Rome, Italy. Tel: +39-6-5225-57971.
Fax: +39-6-5225-5793 152 or 5782610 or 5797166.

May 6-8- International Symposium on Transect

Studies on Global Change and Biodiversity, Bei-

jing, China. Contact: Dr. Xingguo Han, Secretariat of
TSCB Symposium, Center of Plant Ecology, Institute
of Botany, Chinese Academy of Science, 141 Xizhi-
menwai Avenue, Beijing 100044, China. Fax:+86-1-
2593385.

May 6-10- First International Conference on

Banana and Plantain for Africa, Kampala, Uganda.
Contact: Eldad Karamura, Kawanda Agricultural
Research Institute, P.O. Box 7065, Kampala, Uganda.
Fax: +256-41-567635 or 234922.

May 12-17- VIII Congress of the International

Society of Citriculture, Sun City Resort, South
Africa. Contact: Congress Secretariat, Private Bag
Xl 1208, Nelspruit 1200 South Africa. Tel: 27-1311-
52071. Fax: 27-1311-23854.

May 18-24- FIS/ASSINSEL World Congress, Am-
sterdam, The Netherlands. Contact: Arlinda Dorsett,
American Seed Trade Association, 601 13th Street,
NW, Suite 570 South, Washington, DC 20005-3807,
USA. Tel: +1-202-638-3128. Fax: +1-202-638-3171.

Rights, Beltsville, MD. Contact: Virginia Hupfer,
USDA/SBML, Bldg. 003, Rm 329, BARC, Beltsville,
MD 20705, USA. Tel: +1-30-1-504-6108. Fax: +1-
301-505-8092.

May 20-24- Consultative Group on International

Agricultural Research (CGIAR) Mid-Term Meet-

ing, Jakarta, Indonesia. Contact: The Secretariat,
CGIAR, 1818 H Street, NW, Washington, DC 20433,
USA. Tel: +1-202-473-8951. Fax: +1-202-473-8110.

May 22-24-- 14th Trifolium Conference, Lexing-

ton, KY. Contact: Norman Taylor, Department of
Agronomy, University of Kentucky, Lexington, KY
40546, USA. Tel: +1-606-257-2585. Fax: +1-606-
258-1952. E-mail: AGR079@UKCC.UKY.EDU.

May 30-June l- Annual Conference of the Ameri-

can Association of Botanical Gardens and Arbore-

ta (AABGA), St. Louis, MO. Contact: AABGA, 1996
Annual Conference Program, 786 Church Road,
Wayne, PA 19087, USA.

June 2-5- The Monroe Wall Symposium on Natur-
al Products-“Harnessing Biodiversity for Thera-

peutic Drugs and Foods,” New Brunswick, NJ.
Contact:Keith Wilson, Office of Continuing Educa-
tion, Rutgers University, Cook College, PO. Box 231,
New Brunswick, NJ 08903-0231, USA. Tel: +1-908-
932-9271. Fax: +1-908-932- 1187.

June 2-14- International Course on “Biotechnolo-

gy and Agriculture Improvement in Developing

Countries,” Marrakech, Morocco. Contact: Dr.
Abdallah Oihabi, Departmentde Biologie, Faculte des
Sciences, B.P. S15, Marrakech, Morocco. Tel: +212-
4-43-46-49. Fax: +212-4-43-67-69.

June 11-14- Saskatoon AgBiotech Conference,

Saskatoon, Canada. Contact: Mr. Dalton Tamney, Co-
Chair, ABIC’96. Tel: +1-905-306-374-5814. Fax: +1-
905-306-374-5814. E-mail: dalton.tamney@sasknet.
sk.ca.

June 16-21- In Vitro Culture and Horticultural

Breeding Third International Symposium,

Jerusalem, Israel. Contact: Professor Arie Altman,

Chairman, Organizing Committees Faculty of Agricul-
ture, The Hebrew University of Jerusalem, P.O.B. 12,
Rehovot 76100, Israel. Fax: +972-8-468263.

June 17-23- International Conference on Plant

Genetic Resources, Leipzig, Germany. Contact: Cary
Fowler, FAO, Viale delle Terme di Caracalla, 00100
Rome, Italy. Tel: +39-6-5225-5925. Fax: +39-6-5225-
5533. E-mail: fileserv@icppgr.fao.org

June 22-26- Congress on In Vitro Biology, Denver,
CO. Contact: SIVB, 8815 Centre Park Dr., Suite 210,
Columbia, MD 21045, USA. Fax: +1-410-992-0949.

June 23-27- 113th American Seed Trade Associa-

tion Annual Convention, Scottsdale, AZ. Contact:
ASTA, 601 13th St., NW, Suite 570 South, Washing-
ton, DC 20005-3804, USA. Tel: +1-202-638-3128.
Fax: +1-202-638-3171.

June 23-28- International Conference on Ara-

bidopsis Research, Norwich, UK. Contact: Mary
Rayward-Smith, The John Innes Centre, Colney,
Norwich, UK. Tel: +44-1603-452571. E-mail:
arabidopsis@bbsrc.ac.uk.

June 29-July 7- “Pharmacy from the Rainforest”

International Workshop, Belize. Contact: Charlotte
de Frances, Pharmacy Workshops Coordinator, Inter-
national Expeditions, Inc., One Environs Park, Hele-
na, AL 35080, USA. Tel: 1-800-633-4734, ext. 272.
Fax: 1-205-428-1714. E-mail: intelxp@aol.com.

June 30-July 4- EUCARPIA Joint Meeting Breed-

ing Research on Medicinal and Aromatic Plants,

Quedlinburg, Germany. Contact: Dr. F. Pank, Federal
Centre for Breeding Research on Cultivated Plants,
Neuer Weg 22/23, D-06484 Quedlinburg, Germany.
Tel: +49-3946-47259. Fax: +49-3946-47255.

July 1-6- Joint Meeting of the Society of Econom-

ic Botany and the International Society for

Ethnopharmacology, London, UK. Contact: The
Linnean Society, Burlington House, Piccadilly, Lon-
don WIV OLQ, UK. Tel: +44-0-171 -434-4479. Fax:
+44-0-171-287-9364. E-mail: marquita@linnean.
demon.co.uk.


