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Welcome address
Hiroaki Yanagawa

National Institute of Agrobiological Sciences

I would like to welcome you on behalf of the National Institute of Agrobiological Sciences (NIAS), an
independent administrative agency, and as the organizer of this workshop.

This is the ninth International Workshop on Genetic Resources since the first one organized by MAFF.

The aim of this workshop is to invite developing countries’ researchers and international research
institutes’ experts to exchange information and views concerning the conservation and use of plant,
microbe, and animal genetic resources as part of an international cooperation for genetic resources.

The theme of the first workshop was the conservation and use of genetic resources for the sweet potato.
The second workshop focused on the conservation and use of genetic resources for microbes. Recent
themes have covered such topics as the in situ conservation of wild beans, diversity in crop breeding, and
the unification of genomic technologies.

NIAS was established on April 1, 2001 as an independent administrative agency whose purpose is to carry
out advanced and basic research in areas of animal and plant biotechnology and genetic resources. With
this new establishment, the name of our workshop has been changed to the NIAS International Workshop
on Genetic Resources.

The theme of the workshop this year relates to the research of plant genetic resources after the conclusion
of the new International Treaty on Plant Genetic Resources for Food and Agriculture.

Today we will hear details about the new treaty on genetic resources. At the general assembly meeting of
FAO (United Nations Food and Agriculture Organization) in November of last year, a new treaty was
endorsed by many participating countries. Under the new international framework on genetic resources,
the topics for this workshop cover very useful subjects such as how to develop genetic research and
projects, and what approach and concept Japan should adopt. Although these topics are fairly different
from those of the past eight workshops, which mainly focused on the contents of research, this discussion is
essential for the future development of research on genetic resources.

Our program today includes special foreign guests Dr. Percy Sajise, Regional Director of the International
Plant Genetic Resources Institute-Asia Pacific and Oceania (JPGRI-APQO), Dr. Park Nam-kyu from the
Division of Genetic Resources, the Rural Development Agency, South Korea, and Dr. Baek Hyunjin, a
curator of barley. We appreciate these guests coming to our workshop from abroad. From Japan, we
have Dr. Kazuhiro Sato from the Okayama University Research Institute for Bioresources, Dr. Hiromasa
Noguchi from Sakata Seed Ltd., Dr. Shigeyuki Sendo from the Hokkaido Prefectural Plant Genetic
Resources Center, and Dr. Seiichi Yokoi from the Agriculture, Forestry and Fisheries Research Council,
Ministry of Agriculture, Forestry and Fisheries. I wholeheartedly express our appreciation for the
presenters who have taken time out of their busy end-of-the-year schedules to give these lectures.

Although the period of this workshop is only one day, we are really looking forward to hearing the valuable
views and information of experts active in a variety of fields and locations such as universities, private
enterprises, and prefectural agencies. I further expect brisk discussions that will be reflected in upcoming
activities such as the research of genetic resources and the Genebank Project. Finally let me encourage
you all to fully participation in the meeting. Thank you so much for your kind attention.



Introduction of the workshop
Shoji Miyazaki
National Institute of Agrobiological Sciences

The International Treaty of Plant Genetic Resources for Food and Agriculture.” was adopted at the general
meeting of FAO last November. We have a new global framework for the conservation and utilization of
plant genetic resources (PGR).  However, as with other international treaties, the details have not yet
been finalized. Many researchers on PGR do not have enough information to make adequate judgment, so
they may have some concern for the new framework. Because this new treaty is legally binding, if you
continue to work without an adequate understanding of the content of the treaty, in the worst case, you may
be arrested by foreign authorities or blamed by international organizations.

The most important points in today’s discussion are access to PGR and the fair and equitable sharing of
benefits from the use of PGR. Under the Convention on Biological Diversity, access to PGR requires
prior consent from the foreign country and a solid agreement of the benefit sharing. The view that PGR
are common property to all mankind is no longer valid. Each country is now able to determine how to
share benefits. But, consultation with other countries concerned may hinder or research on important
foods such as rice and barley. To cope with this, the new treaty was established as a common system for
PGR. Researchers would welcome the tendency for part of the benefits from the use of PGR to be
effectively used for the conservation of PGR around the world. Generally, we agree as a whole but
disagree on each detail. Thus, in today’s workshop, we should deepen our understanding of the new
treaty and openly discuss our opinions.

During today’s program, Mr. Okawa of NIAS will provide us with an introductory lecture about the
process and background of the international treaty. Following this, Mr. Yokoi of Agriculture, Forestry
and Fisheries Research Council (AFFRC) of the Ministry of Agriculture, Forestry and Fisheries will talk
about Japan’s approach after the adoption of the new treaty at the FAO meeting. Next, Dr. Percy Sajise
from IPGRI-APO will explain how to conduct research on PGR under the new treaty, what role IPGRI will
play as the international center for research on PGR, and what kind of cooperation Japan is expected to
offer. Through these morning presentations, we will be able to reach a common understanding of the
background for this afternoon’s discussion.

In the afternoon, we have specific lectures from various genetic researchers in Japan. First, Dr. Sato from
Okayama University Research Institute for Bioresources will explain the relation between academic
research at the university and the international network. Next, Dr. Noguchi from Sakata Seed Ltd. will
describe the present condition of private enterprises and their access to plant PGR. Third, Dr. Sendo from
Hokkaido Prefectural Plant Genetic Resources Center will report on Prefectural agencies and their
approach to the new treaty. Last, Dr. Nagamine from NIAS will talk about the approach of independent
administrative agencies.

A general discussion will follow the afternoon lectures. First, Dr. Park Nam-Kyu from the Division of
Genetic Resources of Rural Development Agency, Korea will report on the situation in his country. Next,
we will hear comments from other countries about how they are dealing with plant PGR. After this, Dr.
Okawa will summarize the main points and we will go into a question-and-answer session. Because this
is the first workshop since the new treaty was adopted, we would like to place importance on the exchange
of opinions and the understanding of main issues as the first step toward ratification of the new treaty.

As initially stated, the theme for this workshop is how to conduct research on plant PGR under the new
treaty. We have chosen the theme because we hope to deepen our common understanding of research on
plant PGR through the discussions at this workshop. We have internationally cooperated to collect,
conserve, and provide PGR that are disappearing rapidly. This work cannot be done on the national level,
and genebanks cannot collect all the necessary PGR. Therefore, it is necessary to link local conservation
with genebanks’ conservation. For this purpose, researchers, who receive benefits from PGR, should
participate in establishing a system that enables local conservation.

This concludes my presentation on the aims of this workshop.



History and background of revising IU

Masao Okawa
National Institute of Agrobiological Sciences

“The Convention on Biological Diversity (CBD)”, which came into effect in 1993, approved each
country’s sovereign rights toward genetic resources and stated that the access and benefit-sharing of genetic
resources should be executed under prior informed consent and mutually agreed terms. Since the
conventional idea that genetic resources are a common asset among mankind was drastically changed with
the CBD, international institutions such as FAO have been making new international rules on the access to
plant genetic resources (PGR) and benefit-sharing that are in line with the CBD framework.
(http://www iisd.ca/)

1. The history and progress of revising the “FAO International Undertaking on Plant Genetic
Resources”

(1) Establishment of “Undertaking”

The establishment of the Commission on Plant Genetic Resources and “International Undertaking (IU)”
was resolved at the FAO general meeting in 1983. This IU was not a legally binding instrument; however,
it operated under the principle that PGR, a common asset to mankind, should be utilized freely.
Furthermore, new varieties should be included under the scope of PGR by broadening the definition. The
main advanced countries (Japan, United States, England, France and so on) did not agree with the new
principles and instead insisted that the IU infringed upon breeders’ rights. In addition, some developing
countries have since restricted access to PGR. FAO has complemented IU by adding annexes.

By now, 166 countries have joined the Commission on Genetic Resources for Food and Agriculture. Japan
joined the Commission on Plant Genetic Resources in 1991.

(2) Entry into force of CBD (December 1993)

Article 1 states that one of the purposes of CBD is to ensure “fair and equitable sharing of the benefits
arising from the use of genetic resources”. Article 15 (access to genetic resources) states that the country
of origin has sovereign rights, and genetic resources should be obtained under mutually agreed terms.
Prior informed consent by the country providing the resource is also necessary. Negotiations are currently
underway within the Conference of Parties (COP) and so on to determine how to act on this idea.
Considering Article 15.1, countries such as the Philippines, Thailand, Costa Rica, and Brazil, and countries
that are part of the Andean Pact (Ecuador, Peru, Colombia, Bolivia and Venezuela) have established or
been establishing laws and regional agreements which restrict the foreign distribution of genetic resources.

(3) Resolution of Commission on PGR (1993)
FAO revised the IU in line with CBD in 1993 and resolved to discuss those problems related to PGR
collected before the CBD and farmers’ rights. Negotiations for revision were started in 1994.

2. Outline of the progress of negotiations for revising the IU

(1) FAO’s first Extraordinary Session of Commission on Genetic Resources (November 1994)
* A negotiation text was made based on the IU and three approved interpretations.

(2) The fourth International Technical Meeting on PGR (June 1996, Leipzig)
* A “Global plan of action (GPA)” was adopted for implementation according to each country’s capacity.

(3) FAO’s seventh regular session of Commission on Genetic Resources for Food and Agriculture (May
1997)

* Establishment of MLS was approved.

* EU approved “farmers’ rights”.

(4) Montreux non-official meeting of experts (January 1999)
*Basic policy of the chairperson was made.



(5) FAO’s eighth regular session of CGRFA (April 1999)
* “Farmers’ rights” were close to approval.

(6) First meeting of contact group (20-24 September 1999, Rome)
* Advanced countries promised to make a proposal on benefit-sharing accompanied by commercialization
at the next meeting.

(7) Second meeting of contact group (3-7 April 2000, Rome)

The following Norwegian idea on monetary benefit-sharing was proposed based on principles from the
International Association of Plant Breeders for the Protection of Plant Varieties (ASSINSEL).

<Norwegian idea>

Parties should pay a fixed share of royalties to a mechanism to be decided by Governing Body when the
use of genetic resources result in a product protected by patents, or any form of commercial protection that
restrict further access to the genetic resources for research and plant breeding.

(8) Third meeting of contact group (26-31 August 2000, Tehran)

A) The following proposal was made on monetary benefit-sharing by the chairperson.

<Proposal by the chairperson>

a. When the use of genetic resources result in a product protected by intellectual proprietary rights (IPR)
limiting utilization of the product for research and plant breeding, the right holder must pay an equitable
part of the royalty.

b. When the use of genetic resources result in a product protected by other IPR, parties must take measures
to encourage the right holder to pay a part of the royalty

c. Proposal “b” should be-reviewed 5 years after the IU comes into effect to discuss whether it should be
mandatory.

B) Proposals for the crop list differed among countries.

Europe proposed a long list covering 273 genera, whereas Africa proposed an extremely short list of only 7
crops. Furthermore, the lists proposed by the different areas specify crops to be omitted such as “sweet
potatoes”, “peanuts”, “soybeans” and so on. Asia proposed 24 genera, Latin America 29 crops, and North
America 102 genera.

(9) Fourth meeting of contact group (12-17 November 2000, Neuchatel)

A) The following improvement was made to the monetary benefit-sharing portion of the chairperson’s
proposal. However, US, Canada, Australia, and New Zealand declined this improvement insisting that it
should be a voluntary system.

<Improvement of the chairperson’s proposal>

a. When the use of genetic resources result in a product protected by IPR limiting utilization for the product
for research and breeding, a right holder must pay a part of royalty equitably.

b. When results are acquired from the use of genetic resources protected by the IPR not limiting their use to
research and breeding, Parties must take measures to encourage the patent holder to pay a part of the
royalty.

c. The rules above should be revised within 5 years once the IU takes effect. Thorough discussion of
whether or not item “b” should be mandatory is necessary.

(10) Fifth meeting of contact group (5-10 February 2001, Rome)

A) The chairperson’s plan on how to deal with PGR in international agriculture research organizations,
such as the Consultative Group on International Agricultural Research (CGIAR), was presented.

B) An agreement was almost reached on the revised provisions of Article 17 (Governing Body) and Article
18 (secretariat).

(11) Sixth meeting of contact group (23-28 April 2001, Spoleto)
A) An agreement was reached that the crop list would contain thirty crops.
B) Previous negotiations over monetary benefit-sharing on a voluntary basis were not resumed.

(12) Sixth Extraordinary session of CGRFA (25 June-1st July 2001, Rome)
* Revised “Undertaking” was adopted, however, some issues have yet to be resolved.



3. Outline of the FAO “International Treaty on Plant Genetic Resources for Food and Agriculture”

Negotiations for revision of the “Undertaking” lasted for 7 years and were settled by adopting the
“International Treaty on Plant Genetic Resources for Food and Agriculture (tentative) (hereinafter referred
to as IT)” at the 31st FAO general meeting in November 2001.

The signing term lasts for one year and will be effective 90 days after ratification by 40 countries. The first
Interim Committee is held around the end of September to the beginning of October in 2002. At this time,
a discussion will be held to establish an expert group to study the contents of the standard Material Transfer
Agreement (MTA) for concrete management of the multilateral system (MLS)(making TOR). MTA
pertains to the exchange of genetic resources. (http://www.fao.org/ag/cgrfa/)

(1) Purpose

For sustainable agriculture and food security, the purpose is to establish a multilateral system under
common rules for each country. This system should encourage access to plant genetic resources for food
and agriculture (PGRFA) and benefit-sharing in line with CBD. Conservation and sustainable use of
PGRFA and fair and equitable sharing of the benefits obtained using PGRFA should be carried out.

(2) Definition

Commodities are not included in this definition.

* PGRFA means any genetic material of plant organ of actual and potential value for food and agriculture.
* “Genetic material” means any material of plant origin including reproductive and vegetative propagation
material, containing functional units pf heredity.

(3) Scope
The IT focuses on PGRFA.

(4) MLS for access and benefit-sharing .

PGR have been transferred widely through CGIAR, the genebanks of each country, and so on. However,
some countries started limiting access since CBD decided that access to PGR should be carried out under
bilateral negotiations. Under these circumstances, MLS, which enables effective access through the use of
common rules, should be established in order to reinforce each country’s sovereign rights on PGR and
sustain easy access as in the past.

A) Scope of object crops

a. Object crops are listed crops chosen for food security and interdependence (35 crops and 29 genera of
feed crop).

b. PGRFA under governmental management and control are mandatory, whereas PGR held by
non-governmental organizations such as private institutions are voluntary resources. Governments should
take the proper measures to encourage private companies to join MLS. The conditions for participating
private companies are assessed within two years once the IT takes effect in order to decide whether
continued access should be approved.

c. The object crops include not only PGR ex situ (genebanks of each country and international agriculture
research organizations), but also PGR in situ (grown in the wild and stored in farmers’ fields). PGR ex situ
are objects without classification before and after the CBD goes into effect.

B) Terms of access

When transferring PGR, the parties concerned should use the standard MTA. The standard MTA includes
the following terms (a-d are indispensable.)

a. Use is limited to research and breeding for food and agriculture and for the purpose of training.

b. Recipients of PGR cannot claim IPR, which limit access to PGR or their genetic parts, when they are in
the form received from MLS.

c. PGR obtained and stored through MLS can be used continuously under the terms of MLS.

d. A party who obtains commercial benefits using distributed PGR should carry out monetary
benefit-sharing.

e. Access should be promoted and there should be either no charge or the fee should not exceed the
minimum cost.

f. Access to PGR under development depends on the developer’s decision.

g. Access to PGR in situ falls under the domestic law.

C) Monetary benefit-sharing

In the event profits are obtained by selling the product of the initially obtained PGR, the seller should pay a
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part of the profits to the FAO Trust Fund according to the standard MTA.

However, if beneficial results are obtained from breeding and selling a new variety created from another
country’s PGR and the results can be used for research and breeding without restrictions (breeders’ rights
under the law of seeds and seedlings), the country should encourage the seller to pay a part of the benefits
to FAO. In this case, the payment is voluntary. Whether payment should be made mandatory is to be
reviewed within five years from the time the IT comes into effect, in the case results can be used for
research and breeding without restriction.

Article 13.2 (d) (ii)

The Contracting Parties agree that the standard Material Transfer Agreement referred to in Article 12.4
shall include a requirement that a recipient who commercializes a product that is PGRFA and that
incorporates material accessed from the MLS, shall pay to the mechanism referred to in Article 19.3f, an
equitable share of the benefits arising from the commercialization of that product, except whenever such a
product is available without restriction to others for further research and breeding, in which case the
recipient who commercializes shall be encouraged to make such payment.

(5) Farmers’ rights

To implement “farmers’ rights”, parties should take measures to protect farmers’ rights according to their
domestic laws. These farmers rights are not the internationally recognized IPR as “breeders’ rights”, but the
rights derived from the contribution that all farmers in the world have made to conserve and improve PGR,
and to sustain PGR in the area of origin and the center of variation.),

(6) PGR held in international agriculture research organizations under CGIAR

On dealing with PGR held in international agriculture research organizations under CGIAR, advanced
countries insisted that they should be accessed under MLS terms. However, the plan based on developing
countries’ opinions was accepted and three classes were made.

* PGRFA on the crop list follow MLS terms.

* PGRFA not listed on the crop list and collected before the IT comes into effect are used according to the
present MTA under the contract between international agriculture research organizations and FAO. The
MTA should be reviewed by the second Conference of Parties.

* PGRFA not listed on crop list and collected after the IT goes into effect are subject to the mutually agreed
terms between the parties in CBD.

4. Others

(1) CBD “Meeting on the access and benefit-sharing of genetic resources”

At the “Meeting on the access and benefit-sharing of genetic resources” (22-26 October 2001, Bonn)
international guidelines on access and benefit-sharing (ABS) (Bonn guideline) were drafted and an action
plan for capacity building was created. Opinions were also exchanged on the roles of intellectual
proprietary rights (IPR) in ABS arrangement. However, there were the following differing opinions
between the advanced countries and developing countries.

A) Whether the ABS guideline should include (benefit-sharing arising from) the products derlved from
genetic resources.

B) Whether a new international system should be created to protect traditional knowledge.

C) Whether disclosure to the country of origin of the genetic resources and prior informed consent for
access should be conditions under patent application.

Bonn guideline also includes the following factors.

* ytilize when making domestic laws and policy and concluding MTA

* voluntary character

* establishing a focal point on ABS in each country

* participation of all stakeholders

* the way to obtain prior informed consent and mutually agreed terms

(http://www.biodiv.org/)

(2) “World Intellectual Property Organization” (WIPO)

At the second WIPO (10th-14 December 2001, Geneva), the secretariat made a file covering various
contract examples, since the decision was made at the previous meeting that tentative contract forms for the
use of genetic resources should be made first. Based on these contracts, future plans and how to create a
concrete plan for contract use were discussed.



As a result, the chairperson made the following tentative conclusion.

A) Review of contract guidance is continued.

B) Contract guidance is non-binding and its final form (principle, model provision, minimum standard of
the contract and so on) is reviewed in the future. It does not disturb the execution of domestic laws in each
country.

C) On making model provisions, they should be specified on the IPR side.

There are four principles common to existing MTA on ABS. These principles are rights and duties related
to IPR, and should be included in the model provisions of IPR as follows.

A) Acknowledge and protect any official and non-official creativity and inventions by humans.

B) Consider characters, political objects, and framework (FAO, BCD and so on) according to the sectors of
genetic resources.

C) Ensure participation of all parties concerned.

D) Distinguish the different circumstances for using genetic resources (commercial, non-commercial,
traditional).

(http://www .wipo.org/)




Policy and strategy of Japanese government for the negotiation of IU
in harmony with CBD

Seiichi Yokoi

Agriculture, Forestry and Fisheries Research Council
Ministry of Agriculture, Forestry and Fisheries

1. Introduction

The 31% FAO general meeting was held on November 3, 2001. At the meeting, a vote was taken as to
whether or not to adopt the International Treaty on Plant Genetic Resources for Food and Agriculture.
The treaty was adopted with no objections, two abstentions, and 116 in favor. Before the adoption, Japan
had previous exposure to the contents of the treaty (IT) as reported by Mr. Okawa. Although Japan
pointed out some problems in the IT at the general meeting, Japan was active in various preliminary
meetings because of the validity of the multilateral system.  Japan’s previous involvement in the
preliminary meetings led to Chairman Gerbasi’s expression of gratitude towards Japan.

Official and unofficial meetings were held before the general meeting. At these meetings, Japan and other
advanced countries tried to define the terms in the IT and the extent of limitation on intellectual property
rights (IPR) in relation to the use of plant genetic resources (PGR). There were great differences in
opinions, however, between the participating countries over how to define terms, and when it came time to
vote, certain parts of the IT remained ambiguous. Japan’s delegation asked for instruction from Japan,
and as a result, abstained from voting at the general meeting because of the lack of clarity in the IT.

We are currently preparing to ask the countries concerned and the FAO headquarters for an interpretation
of various problems in the IT. Therefore, I cannot go into much detail now. In this report, I will chiefly
summarize the treaty and Japan’s approach to its signing and ratification.

2. The purpose and contents of the IT

The purpose of the IT is to construct a system that enables smooth access to plant genetic resources for
food and agriculture (PGRFA) under common rules. In harmony with the Convention of Biological
Diversity (CBD), the IT also strives to carry out the conservation and sustainable use of PGRFA and the
fair and equitable sharing of benefits arising out of the use, for the provision of sustainable agriculture and
food security.

Chief contents:

(1) To construct a multilateral system (MLS) that can promote access to PGRFA under transparent rules
common to all signatories:

* PGRFA under the control of the government are compulsorily placed within the framework of the MLS;
PGRFA under the control of private organizations can be voluntarily placed within the framework.

* The purpose of the distribution and reception of PGRFA is restricted to research, breeding, and education
(therefore, distributed PGRFA cannot be increased or used for commercial purpose).

* Crops for PGRFA are included in the List of Crops (Annex 1) (35 species and 29 genera crops).

(2) If benefits arise from the commercial use of distributed PGRFA, part of the benefits shall be paid to
developing countries through FAO for the conservation and sustainable use of PGRFA.

3. Japan’s approach in the general meeting

Because Japan cannot develop breeds satisfactory to the various needs of its people with only domestic
PGRFA, Japan has introduced PGRFA from overseas to develop new breeds. This type of introduction
from overseas has contributed to Japan’s agricultural development and stable food supply. Also, in the
future, Japan will encourage PGRFA from overseas not only to continue the above contribution but also to
promote the breeding necessary for the development of functional food. Because Japan depends on
foreign countries for PGRFA, as described above, before the general meeting, Japan had the intention to
conclude the IT in principle, thinking it necessary to construct a transparent and fair system promoting the
distribution of PGRFA. But, Japan abstained from voting because of the possibility that unclear
provisions for IPR might hinder the execution of domestic laws.

4. Treatment of intellectual property rights



The treaty was adopted without clearly defining the extent of limitation on IPR, which had been the most
important issue concerning the treaty prior to the meeting. (Article 2 and Article 12.3(d))

Article 2 — Use of terms

“Plant genetic resources for food and agriculture” means any generic materials of plant origin of actual or
potential value for food and agriculture.

“Genetic material” means any materials of plant origin, including reproductive and vegetative propagating
material, containing functional units of heredity.

Article 12 — Facilitated access to PGRFA within the Multilateral System

12.3

(d) Recipients shall not claim any intellectual property rights other rights that limit the facilitated access to
the plant genetic resources for food and agriculture, or their genetic parts or components, in the form
received from the Multilateral System;

The extent of limitation on intellectual property rights when it comes to genes is unclear. In Japan, this
problem is a main issue to be settled with the government agencies concerned. The Interim Committee
and Expert Group are likely to deal with this issue again when preparing the Material Transfer Agreement.

5. Position of agencies having genetic resources

According to Article 11.2, the PGRFA covered by the treaty are those resources under the management and
control of the Contracting Parties and in the public domain. This means that PGRFA under the control of
the government are subject to the terms of the treaty. In Japan, corporations and individuals with PGRFA
include independent administrative agencies, public and private universities, prefectural’ agricultural
stations, nursery companies, bio-related companies, agricultural organizations, and such individuals as
farmers and agriculture lovers. It is necessary to consider whether the PGRFA possessed by national
universities and Independent Administrative Agencies should be added to those under the control of the
government.

1) National universities and other government agencies

The National Institute of Genetics and several national universities are carrying out stock preservation
projects that function to store and use rice, wheat, barley, rapeseed, citrus fruits, etc. as research materials.
Of these crops, those listed in the List of Crops are subject to the terms of the IT. Discussions about the
treatment of PGRFA possessed by the institute and universities will arise during the examination that takes
place to decide whether Japan will sign the IT. In the future, it is necessary to examine how to treat other
PGRFA possessed as research materials.

2) Independent Administrative Agencies

The National Institute of Agrobiological Sciences and other independent agencies have about 220,000 PGR
for the Genebank Project. Of them, the number included in the List of Crops is about 80,000. According
to law, these crops are not under the control of the government; however, the Genebank Project is financed
by the government, and most of the project staff is made up of public employees. Therefore, we are
examining how to treat such PGR under the IT by referring to cases in the United Kingdom and Brazil,
which have similar agencies.

3) Prefectural and other public agencies
The prefectural agricultural stations have about 100,000 PGR. Because they are not under the control of
the government, Japan can voluntarily decide whether they should be subject to the conditions of the IT.

6. Activities by the ministries concerned

1) Ministry of Agriculture, Forestry and Fisheries

The Ministry of Agriculture, Forestry and Fisheries is planning to contact the embassies of advanced and
developing countries to research how these countries view the signature and ratification of the IT, to what
extent each government controls PGRFA, how agencies (independent administration agencies, etc.) having
PGRFA are treated under the law, and to what extent limitation is imposed on IPR, etc.

2) Ministry of Economy, Trade and Industry (Patent Office)

The Ministry of Economy, Trade and Industry is interested in the extent of limitation on IPR in relation to
research results using PGRFA acquired under the MLS, and examining it in terms of consistency with
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related international laws (including the TRIPS agreement). In addition, the ministry imposes the
condition that the level of protection of IPR should not decrease.

Moreover, the ministry is interested in actual application of the IT after attending discussions on PGR and
IPR (see 8) at the World Intellectual Property Organization (WIPO) and CBD.

7. Procedures for the ratification of the treaty

1) Decisions within the Ministry of Agriculture, Forestry and Fisheries
2) Decisions by the ministries concerned

3) Approval by the Diet

8. Schedule

The new treaty awaits signatures from November 3, 2001 to November 4, 2002, and will come into effect
90 days after ratification by 40 nations. FAO is planning to prepare for enforcement of the IT and will
hold the first meeting of the Interim Committee and a meeting of experts in 2002.

WIPO and CBD are researching intellectual property rights, access, and benefit sharing in relation to PGR.
Schedule of examinations by the agencies concerned:

1) FAO

(a) The first meeting of the Interim Committee (in Italy) — Late Sept. or Early Oct. (estimate)

Preparation of matters to be discussed at the first meeting of signatories, including procedural provisions
within the Interim Committee, matters to be entrusted to the expert group, procedures in meetings of
signatories, and matters to be agreed upon with CGIAR.

(b) A meeting of experts — around Dec. (estimate)
Examination of the Material Transfer Agreement (MTA), etc.

(2) WIPO

(a) The third meeting of the Intergovernmental Committee on Intellectual Property and Genetic Resources,
Traditional Knowledge and Folklore ~ around June.

Preparation of model articles of MTA demonstrating intellectual property rights, etc.

(b) The fourth meeting of the Intergovernmental Committee on Intellectual Property and Genetic Resources,
Traditional Knowledge and Folklore — around Dec.
Preparation of model articles of MTA demonstrating IPR, etc.

(3) CBD
(a) The sixth Conference of the Parties (COP6) — Apr. 8 to Apr. 19
Preparation of guidelines for access to PGR and benefit sharing.

9. Future activity

Japan will further study the IT by closely examining its consistency with domestic laws and referring to the
advanced countries’ interpretations and treatment of the IT articles concerning IPR before deciding whether
or not to sign.

Question by Sato

As to the violation against IPR, if we will introduce PGR protected by IPR from MLS, and cultivate it on
the filed without any breeding activity, I think this cultivation means economic activity, does this activity
also violate JPR?

Answer
According to the IT, the purpose of the access is limited to research, breeding, education and training only,
therefore, it is not approved that you can obtain PGR from MLS and cultivate for the commercial use.

Comment by Watanabe

I would like to make some additional comments about the crop list, all the crops out of the crop list, it is not
obligatory that you have to go through this framework or this system. Therefore, the PGR which is for



other purpose of use has to be negotiated according to the negotiation between the two parties involved
directly involved, not from this new treaty system.

Answer
Even if some crop is listed on the crop list, you can also access it though bilateral negotiation as well as
through MLS.

Question by Ban
Mr. Yokoi has mentioned that if we use PGR through MLS, and IPR is partially restricted, does this mean
the changes of Seeds and Seedlings Law in harmony with the IT?

Answer
Basically speaking, if this IT is endorsed, the international rule of the IPR will not be changed. Perhaps
no changes for the Seeds and Seedlings Law nor the Breeder’s right.

Question
Whether the benefit sharing from the Breeders right is mandatory or not?

Answer
In the case of Breeders right, the benefit sharing arising from the use of PGR is voluntary and it will be
reviewed after 5 years.

Question
But, in your presentation, there is the need for readjustment of Japanese law, which article should be
considered the relationship between Japanese law?

Answer

This is most controvertial issue. For the PGR “in the form received”, we can not get any IPR which will
be limiting the access by other people.  This is ambiguous how to recognize the terminology. If there is
a need of revision of the Japanese Patent law, it is very difficult to adopt the IT for Japan.
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Introduction

The precarious balance that exists between food supply and the burgeoning human population, especially in
Asia and Sub-Saharan Africa, is a continuing concemn of our society. For example, world population is
expected to increase from 6.5 billion in the year 2000 to 8 billion by 2020 and, although there is a trend of
increasing food availability, approximately 800 million people in developing countries comprising Asia
(48%), Africa (35%) and Latin America (17%) are food insecure (TAC Report, 2000). This balance can be
easily tipped against food supply by both biophysical and social events such as wars, pest and disease
incidence, weather-induced calamities and even climatic change in the long term resulting in famine,
increased poverty, human sufferings and other grave consequences. At the fulcrum of this balance and
serving as a safety mechanism, among others, is plant genetic resources to provide greater food security,
alleviate poverty and protect the environment to improve human welfare.

Genetic diversity is seen as a defence against genetic vulnerability, and farmers have built this defence into the
genetic structure of landraces through selection over many generations. In many marginal locations, poor
farmers are totally dependent on these local landraces for their food security and well being. These defence
mechanisms attributed to plant genetic resource materials also need to be introgressed into modemn cultivars to
make them sustainable. The world’s agriculture is confronted by numerous problems. For example, we do not
know what new diseases, insects or other pests, and soil and climatic changes will exactly take place in the
future. Plant genetic resources have to be collected, conserved and used for both current and future needs for
food security, nutrition and environmental protection.

The International Plant Genetic Resources Institute (IPGRI) is a Future Harvest Center for Plant Genetic
Resources. It is one of 16 International Centers under the umbrella of the Consultative Group on
International Agriculture Research (CGIAR). Its mission is to “encourage, support and undertake activities
to improve the management of plant genetic resources worldwide in order to eradicate poverty, increase
food security and protect the environment”. To achieve this mission, IPGRI works with diverse
stakeholders in its efforts to catalyze and facilitate the conservation and use of plant genetic resources to
improve human welfare and for the attainment of sustainable development. In the equation of food and
human population against an environment that is rapidly changing in both social and bio-physical context,
it is no denying that plant genetic resources and the activities which IPGRI promotes, catalyze and
undertake will provide the much needed stabilizing force to attain sustainable development.

IPGRI and regional PGR

While the Convention on Biological Diversity (CBD) promotes the recognition of sovereign right of
countries to their own plant genetic resources, especially in terms of obtaining rightful share of benefits
from its use, there are two strong reasons for a regional or even global approach to sharing of plant genetic
resources without negating the rightful share of benefits to countries concerned. These reasons are the
following;
* No country possess sufficient genetic resources within its borders to meet all its present and future
needs,
*  Species of plants do not respect country boundaries and Centers of Diversity often spread across
the entire region and Germplasm of many agricultural crops are already mostly distributed
worldwide.

There are many examples which one could cite to strengthen these arguments. Crops like banana and
coconut from Asia and Pacific countries have now become major and important crops in Africa and
Americas. Sweet potatoes originated in South America but 90% of the world’s production is now from
China, Vietnam and Papua New Guinea while oil palm, which is widely grown in Malaysia, have its origin



in West Africa. The South Pacific is only the second center of diversity for root crops which have become
staple crops in these countries. For example, taro has been in Indonesia since about 2000 years ago, yam in
Southeast Asia since 3000 years ago and sweet potato came into the sub-region via Indonesia since about
400 years ago. In 1993, taro blight destroyed 95% of the taro crop in Western Samoa where it is the major
staple crop. What saved the taro staple crop of Western Samoa were the taro genetic materials coming from
the Philippines and Palau, which had resistance to leaf blight. These are just a few of numerous examples
which have shown that, if the question of benefit sharing can be resolved, there are more benefits which
could accrue to individual countries if there is an acceptable exchange mechanism for such to take place
especially for important food crops.

Recent developments, especially with respect to international agreements such as CBD, Agenda 21 of
UNCED, have amply stressed the importance of developing and strengthening the capacity of countries to
benefit fully from the biological resources available to them within their borders. They also promote access
to these resources by others on mutually agreed terms. The adoption of the Global Plan of Action for the
Conservation and Sustainable Utilization of Plant Genetic Resources for Food and Agriculture in 1996
further strengthened the importance of plant genetic resources as a global concern. The Global Plan is
based on the principle that social and economic benefits of the conservation of PGR are only attainable
through the use of plant genetic resources for food and agriculture

The role of IPGRI

Adhering to the principle of promoting as much exchange of plant genetic materials for its conservation
and utilization in support of sustainable development, IPGRI catalyzes and supports networking and
partnerships to achieve this objective. Networking for plant genetic resources will take place when several
National Agricultural Research System (NARS) member institutions from several countries- will agree to
collaborate with each other in order to generate mutual benefits out of joint activities that will promote
research, training and technology transfer in plant genetic resources conservation and utilization.

To bring this about, IPGRI promotes and supports regional as well as crop networks in plant genetic
resources. It serves as secretariat to many of these regional and crop networks. The networking strategy in
plant genetic resources conservation and utilization allows the members to benefit from the synergistic
strength that exists among members including available resources. It also allows members to have a
strong voice on issues related to plant genetic resources and develops mechanisms to promote more
exchanges of plant genetic materials. At present, IPGRI-APO is serving as secretariat to 4 sub-regional
PGR networks, including East Asia where Japan is a member, as well as several crop networks such as
coconut, banana, tropical fruits, forest genetic resources and some underutilized crop species.

In the context of East-Asia PGR Sub-regional networking consisting of China, Japan, DPR Korea, Republic
of Korea and Mongolia, the coordinating secretariat is IPGRI-APO East Asia Office in Beijing, People’s
Republic of China. With the financial contribution of Japan to the CGIAR, funding is made available to
support networking as well as to undertake work on some identified priority species of the network such as
buckwheat, adzuki bean and millet. A separate network and funding is devoted to bamboo and rattan. An
outstanding collaboration under this sub-regional PGR network is the promotion of joint activities for
collecting, characterization and evaluation of adzuki bean among some member countries comprising of
Japan, China, Republic of Korea and DPR Korea which currently has led to an agreement to contribute 50
accessions each which is now in a collective pool available for exchange among collaborating countries
involved in this crop network (Ming De, personal communication).

International agreements and protocols providing the context for PGR collaboration

Continued germplasm exchange is essential for the conservation of plant genetic resources to ensure
continued evolution and adaptation of plants to changing environments and needs of human society (Rao
and Sajise, 2000). On the other hand the rapid development in technology and the concomitant widespread
application of IPR for the purpose of creating incentives for technological innovations, processes and
products, required as part of trade agreements, has created challenges for the continued exchange of PGR.
As more of plant breeding became privatized, and genes from plant cells can be isolated and integrated into
existing organisms, Plant Breeder’s Rights and Plant Patent legislations have been enacted or considered by
many countries to provide recognition and compensation to plant breeders and biotechnologists in
developing new varieties and plant types. More recently, recognition of the traditional role of farmers and
farming communities in developing new varieties and landraces have also been given recognition. Suitable
protection of Trade Related Intellectual Property (TRIPS), including sui generis system which included



plant varieties, is required of countries joining the World Trade Organization (WTO). However, the
resulting uncertainty in defining appropriate legislations, benefits and benefit sharing and recognition has
resulted in reduction in international exchange of germplasm in recent years (Bhat 1996; King and
Eyzaguirre, 1999; Ramirez, 1999). There has also been the need to reconcile the apparent paradigm and
provisionary deviations between the FAO International Undertaking and the Convention on Biological
Diversity. Recognizing an on-going need for an instrument to help regulate international access and
benefit-sharing arrangements for agricultural genetic resources, the FAO Commission on Genetic
Resources for Food and Agriculture decided to re-negotiate the International Undertaking to bring it in line
with the CBD.

The International Treaty on plant genetic resources for food and agriculture

After long and arduous years of negotiation the International Undertaking finally became the International
Treaty on PGRFA which the FAO Conference adopted in November, 2001 by consensus. Though it has
been adopted, the Treaty will not actually come into force until 90 days after the 40™ instrument of
ratification has been deposited with FAO. This process may take a couple of years, though early indications
are that the EU and Canada are looking favorably towards the Treaty, as are a number of developing
countries. Plant Genetic Resources for Food and Agriculture has been a source of conflict for centuries,
even millennia. This treaty is the first global agreement on the status of and the transfer of PGRFA and is
historic by anyone’s standards. It establishes the framework for access and benefit-sharing within a
multi-lateral system for most of the world’s major food crops (35 genera of food crops and 29 forage
species including all major CGIAR crops) and a number that are minor such as Triticum et.al, Brassica
complex and Lathyrus. Unfortunately some crops are missing which include groundnut, soybean, important
tropical forages, Phaseolus polyanthus, Solanum phureja, Musa textilis, Zea perennis, Zea diploperennis,
Zea luxurians, minor millets and Aegelops. With cassava, only Manihot esculenta is included. Other
notable exclusions include most fruits, berries and many vegetables such as tomato, onions, Cucumis, grape,
olive, Cucurbita; sugarcane and industrial and non-food crops, e.g., rubber, oil palm, tea, coffee, cacao and
tobacco (Annex 1). In this list of what is included and excluded there are some ambiguity and inconsistency
in defining what is a crop. For example, in some cases, negotiators decided to exclude specific species
associated with a crop and in some cases they excluded species which are typically part of the gene pool
that a breeder might use or want to access. Two examples would be Phaseolus polyanthus and Solanum
phureja. The definition of cassava includes Manihot esculenta only, thus wild relatives now being used to
increase protein content and improve disease resistance are excluded. Some definitions are simply
ambiguous such as wheat is defined as “Triticum et al”.

The Treaty thus resolves much of the conflict that has plagued PGRFA world for the last two decades. It
certainly does this for the CGIAR, which holds perhaps 40% of the diversity of major crops of the world. It
should, therefore, contribute to the creation of an orderly global system. We could also expect it to reverse
the decline in exchange of PGRFA that has been very evident since passage of the CBD. After CBD, there
is no option of returning to the days of “PGR as a common heritage” and free exchange. Exchange will
come only with benefit sharing either negotiated bilaterally on a case-by-case basis with countries (the
CBD model) or under one set of rules for the multilateral system agreed and created by the Treaty. There
are no other alternatives. Even for the CGIAR, when signed, the “in trust” agreements were viewed as
interim pending the outcome of the FAO negotiations of the International Undertaking.

Analysis of the provisions of the International Treaty and its implications

The International Treaty on PGRFA consists of seven parts, thirty-five articles and two annexes. While the
scope of the Treaty is comprehensive, covering all PGRFA, particular focus and interest will be in the
articles that establish a multilateral system of access and benefit sharing for particular crops and the article
that deals specifically with the CGIAR Centers and other international agricultural research institutions.

1/ Extensive reference for this section was derived from the recent contributions of IPGRI to the CGIAR
Center’s Discussions of the International Treaty held at IRRI, Los Banos, Philippines

Preamble- affirms strongly recognition of farmer’s rights



Part 1- Introduction

e Objective of the Treaty- “conservation and sustainable use of plant genetic resources for food
and agriculture and the fair and equitable sharing of the benefits arising out of its use, in
harmony with CBD, for sustainable agriculture and food security”. This affirms the
importance of PGR conservation and use but requires provisions for its fair and equitable
sharing as a pre-requisite.

e Use of terms- most of the definitions are derived from CBD but one outstanding ambiguity is
the lack of definition of genetic parts or components used in Article 12.3d.

Part I1- General provisions- the Treaty calls for a number of actions of the Contracting Party regarding
conservation, research support, information system, networking and others but most of these
“requirements” are essentially voluntary. The binding and enforceable sections deal with access and benefit
sharing.

Part I1I- Farmers’ right- the Treaty recognizes farmers’ right but leaves the operational implementation to the
Contracting Party. There is also vagueness in the interpretation of what is * appropriate” which can lead to
varied realizations.

Part IV- The multilateral system of access and benefit sharing- the multilateral system covers many but not
all crops. Parties to the Treaty will be able to determine, individually, how they deal with PGRFA they have of
the crops not in the system, i.e. whether they will give access and if so, in what terms. While the Treaty try to
encompass as much of the available PGR with Contracting Parties including that of the CGIAR Centres, access
is for crops of food and agriculture use only and will not cover sources of pharmaceuticals and industry
products. Access is not also required of materials under development either by a plant breeder or farmer during
the period of development. However, there is ambiguity as to the definition of this period, i.e, when does this
period end.

Implications: for crops listed and covered by the Treaty, germplasm material exchanges will be facilitated
but for those not covered, it will fall under CBD and will be subject to mutually agreed terms as
pre-requisite for exchange. Some of the crops of the regional and sub-regional network will fall under
the multilateral system and others under the second category.

Access will be through a Multilateral Transfer Agreement (MTA). The MTA will specify benefit sharing
terms that will apply when material is accessed from the multilateral system and used to create a product
that is a PGRFA and that product is commercialized and is protected with IPR that restrict further use for
breeding and research.

Possible implication: If patents are allowed for biological materials and if clients choose to obtain
materials through MTA, it is a case of a normal business transaction where you pay for what you want.
However, there are ambiguities with respect to the phrase “ in the form received”. It opens the question of,
whether this will allow IPR’s to be taken out on, for example genes isolated from the material received,
because they were not received in the form of isolated genes or is it forbidden because the gene itself was
received from the Multilateral System. The issue is also left open as to what is the minimum that a recipient
has to do for the material to be no longer classified as being “in the form received”. Is the addition of a
single “cosmetic” gene such as through transformation or conventional back-crossing sufficient? Is
inclusion of an essentially unaltered gene within a construct sufficient? Such issues will presumably be
addressed by the Governing Body in due course and some, perhaps, by the Commission on Genetic
Resources acting as Interim Committee.

IPR’s are respected in the Treaty. Access provisions do not contradict intellectual property rights and any
funds that are generated from the MTA’s will go into a fund to finance PGRFA-related activities primarily

in developing countries, consistent with the Global Plan of Action.

All CGIAR in-trust materials will continue to be available whether in or out of the multilateral system. This



will apply to parties and non-parties to the Treaty. However, it remains to be seen what kind of effect the
Treaty will have on networks composed of parties and non-parties to the Treaty, especially for
non-multilateral system crops. Countries could theoretically apply different rules to non-parties. This can
be a concern of the EA-PGR network and other sub-regional networks when not all its member
countries are party to the Treaty.

Part VI- Financial provisions- many of the most important and contentious issues in the Treaty remain to
be resolved, including the level, manner and form of payments to be made, “in line with commercial
practice”, under the MTA. This very important issue will be decided by the Governing Body composed of
parties, at its first meeting.

Note: The current drive of IPGRI to generate a Global Conservation Trust Program is strongly
relevant to the provisions of the Treaty and will provide support to the implementation of the Treaty.
The aim of the Global Conservation Trust Program is to generate financial and technical support, on
a sustainable basis (use of interest earnings of the Trust Fund), for the maintenance and upgrading
of the CGIAR Centers’ in-trust Germplasm Collections which will be in the multilateral system.

Part VII- Institutional provisions-all decisions of the Governing Body will be by consensus: one country,
one veto. This will inhibit evolution of the Treaty. On the other hand, countries that are worried that things
might go the wrong way, can be comforted by the fact that they can prevent this by themselves if they are
members of the Governing Body.

Finally, many key terms in the Treaty are not defined or are inadequately defined which could lead to some
confusion and future controversy. One such area of confusion that may be of importance to Japan is
whether or not a Japanese plant breeder who obtains PGRFA from the Japanese gene bank has, under the
terms of the Treaty, accessed material from a multilateral system. Would the gene bank thus give it to the
breeder with an MTA? Or does the Treaty just apply to international exchanges of PGRFA? There are
differences of opinion on this, though we are of the view that access from a national gene bank within a
country is not covered and does not trigger use of an MTA and the associated benefit-sharing provisions.

Conclusions

The continuing need for plant genetic resources is as natural as every living creature’s need for food and
our dependency on plants for human welfare. In a modern and rapidly changing world, society still needs
food, clothing, shelter and medicine to survive as well as to improve human well being. Indeed, demand for
these essentials is growing as population, especially in some regions, continue to expand and as rising
incomes drive increased demand. Plants still offer one of the best ways of meeting these needs, and the
diversity within and among plant species remain perhaps our best insurance that we will be able to continue
to meet them in the future.

In order for agricultural evolution to continue and to support sustainable development, the improvement of
channels of communication for technology and plant genetic resources sharing among the various
stakeholders and among peoples and nations should be promoted and catalyzed. After long years of
negotiations the FAO International Undertaking has now evolved into the International Treaty on Plant
Genetic Resources for Food and Agriculture which is now ready for ratification. It is a major milestone in
the effort of the global community to promote and improve the channels of plant genetic resources sharing
for both conservation and utilization of these resources. The Treaty will also need to evolve so that it could
continue to serve this purpose. There are still aspects of the Treaty that needs to be clarified and tested for
its validity in support of the basic principle of sharing these materials with the corresponding equitable
sharing of benefits accruing from its use as well as the responsibility of sustainable maintaining these
materials.

In the words of Dr. M. S. Swaminathan, “what is important is not to clog the channels of cooperation, but
to keep alive the very principle of evolution of agriculture over the last 10,000 years. Agriculture has
evolved through materials taken by human beings, birds, waves and air current”. Qur greatest challenge
today is how to promote this evolutionary and social processes which will not only conserve but will
effectively utilize these plant genetic resources for the benefit of present and future generations of people in
our region and of the world.
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ANNEX1I

LIST OF CROPS COVERED UNDER THE MULTILATERAL SYSTEM

Food crops
Crop Genus Observations
Breadfruit Artocarpus Breadfruit only.
Asparagus Asparagus
Oat Avena
Beet Beta

Brassica complex

Pigeon Pea
Chickpea
Citrus
Coconut
Major aroids

Carrot

Yams

Finger Millet
Strawberry
Sunflower
Barley

Sweet Potato
Grass pea
Lentil

Apple
Cassava
Banana / Plantain
Rice

Pearl Millet
Beans

Pea

Rye

Potato
Eggplant
Sorghum
Triticale
Wheat

Faba Bean/ Vetch
Cowpea et al.
Maize

Brassica et al.

Cajanus
Cicer
Citrus
Cocos
Colocasia,
Xanthosoma
Daucus
Dioscorea
Eleusine
Fragaria
Helianthus
Hordeum
Ipomoea
Lathyrus
Lens

Malus
Manihot
Musa
Oryza
Pennisetum
Phaseolus
Pisum
Secale
Solanum
Solanum
Sorghum
Triticosecale

Triticum et al.

Vicia
Vigna
Zea

Genera included are: Brassica, Armoracia, Barbarea, Camelina,
Crambe, Diplotaxis, Eruca, Isatis, Lepidium, Raphanobrassica,
Raphanus, Rorippa, and Sinapis. This comprises oilseed and
vegetable crops such as cabbage, rapeseed, mustard, cress, rocket,
radish, and turnip. The species Lepidium meyenii (maca) is
excluded.

Genera Poncirus and Fortunella are included as root stock.

Major aroids include taro, cocoyam, dasheen and tannia.

Manihot esculenta only.
Except Musa textilis.

Except Phaseolus polyanthus.

Section tuberosa included, except Solanum phureja.
Section melongena included.

Including Agropyron, Elymus, and Secale.

Excluding Zea perennis, Zea diploperennis, and Zea luxurians.




Forages

Genera Species

LEGUME FORAGES

Astragalus Chinensis, cicer, arenarius

Canavalia Ensiformis

Coronilla Varia

Hedysarum Coronarium

Lathyrus cicera, ciliolatus, hirsutus, ochrus, odoratus, sativus

Lespedeza cuneata, striata, stipulacea

Lotus corniculatus, subbiflorus, uliginosus

Lupinus albus, angustifolius, luteus

Medicago arborea, falcate, sativa, scutellata, rigidula, truncatula

Melilotus albus, officinalis

Onobrychis Viciifolia

Ornithopus Sativus

Prosopis affinis, alba, chilensis, nigra, pallida

Pueraria Phaseoloides

Trifolium alexandrinum, alpestre, ambiguum, angustifolium, arvense, agrocicerum,
hybridum, incarnatum, pratense, repens, resupinatum, rueppellianum,
semipilosum, subterraneum, vesiculosum

GRASS FORAGES

Andropogon Gayanus

Agropyron Cristatum, desertorum

Agrostis stolonifera, tenuis

Alopecurus Pratensis

Arrhenatherum Elatius

Dacrylis Glomerata

Festuca arundinacea, gigantea, heterophylla, ovina, pratensis, rubra

Lolium Hybridum, multiflorum, perenne, rigidum, temulentum

Phalaris Aquatica, arundinacea

Phleum Pretense

Poa alpina, annua, pratensis

Tripsacum Laxum

OTHER FORAGES

Atriplex halimus, nummularia

Salsola Vermiculata




ANNEX I1
Part 1

ARBITRATION
Article 1

The claimant party shall notify the Secretary that the parties to the dispute are referring it to arbitration
pursuant to Article 22. The notification shall state the subject-matter of arbitration and include, in
particular, the articles of this Treaty, the interpretation or application of which are at issue. If the
parties to the dispute do not agree on the subject matter of the dispute before the President of the
tribunal is designated, the arbitral tribunal shall determine the subject matter. The Secretary shall
forward the information thus received to all Contracting Parties to this Treaty.

Article 2

1. In disputes between two parties to the dispute, the arbitral tribunal shall consist of three
members. Each of the parties to the dispute shall appoint an arbitrator and the two arbitrators so
appointed shall designate by common agreement the third arbitrator who shall be the President of the
tribunal. The latter shall not be a national of one of the parties to the dispute, nor have his or her usual
place of residence in the territory of one of these patties to the dispute, nor be employed by any of
them, nor have dealt with the case in any other capacity.

2, In disputes between more than two Contracting Parties, parties to the dispute with the same
interest shall appoint one arbitrator jointly by agreement.

3. Any vacancy shall be filled in the manner prescribed for the initial appointment.
Article 3
1. If the President of the arbitral tribunal has not been designated within two months of the

appointment of the second arbitrator, the Director-General of FAO shall, at the request of a party to
the dispute, designate the President within a further two-month period.

2 If one of the parties to the dispute does not appoint an arbitrator within two months of receipt
of the request, the other party may inform the Director-General of FAO who shall make the
designation within a further two-month period.

Atrticle 4

The arbitral tribunal shall render its decisions in accordance with the provisions of this Treaty and
international law.

Atticle 5

Unless the parties to the dispute otherwise agree, the arbitral tribunal shall determine its own rules of
procedure.

Article 6

The arbitral tribunal may, at the request of one of the parties to the dispute, recommend essential
interim measures of protection.

Article 7



The parties to the dispute shall facilitate the work of the arbitral tribunal and, in particular, using all
means at their disposal, shall:

(a) Provide it with all relevant documents, information and facilities; and
(b) Enable it, when necessary, to call witnesses or experts and receive their evidence.
Article 8

The parties to the dispute and the arbitrators are under an obligation to protect the confidentiality of
any information they receive in confidence during the proceedings of the arbitral tribunal.

Article 9

Unless the arbitral tribunal determines otherwise because of the particular circumstances of the case,
the costs of the tribunal shall be borne by the parties to the dispute in equal shares. The tribunal shall
keep a record of all its costs, and shall furnish a final statement thereof to the parties to the dispute.

Article 10

Any Contracting Party that has an interest of a legal nature in the subject-matter of the dispute which
may be affected by the decision in the case, may intervene in the proceedings with the consent of the
tribunal.

Article 11

The tribunal may hear and determine counterclaims arising directly out of the subject-matter of the
dispute.

Article 12

Decisions both on procedure and substance of the arbitral tribunal shall be taken by a majority vote of
its members.

Article 13

If one of the parties to the dispute does not appear before the arbitral tribunal or fails to defend its
case, the other party may request the tribunal to continue the proceedings and to make its award.
Absence of a party to the dispute or a failure of a party to the dispute to defend its case shall not
constitute a bar to the proceedings. Before rendering its final decision, the arbitral tribunal must satisfy
itself that the claim is well founded in fact and law.

Article 14

The tribunal shall render its final decision within five months of the date on which it is fully
constituted unless it finds it necessary to extend the time-limit for a period which should not exceed
five more months.

Article 15

The final decision of the arbitral tribunal shall be confined to the subject-matter of the dispute and
shall state the reasons on which it is based. It shall contain the names of the members who have
participated and the date of the final decision. Any member of the tribunal may attach a separate or
dissenting opinion to the final decision.



Article 16

The award shall be binding on the parties to the dispute. It shall be without appeal unless the parties to
the dispute have agreed in advance to an appellate procedure.

Article 17
Any controversy which may arise between the parties to the dispute as regards the interpretation or

manner of implementation of the final decision may be submitted by either party to the dispute for
decision to the arbitral tribunal which rendered it.



Part 2
CONCILIATION

Article 1

A conciliation commission shall be created upon the request of one of the parties to the dispute. The
commission shall, unless the parties to the dispute otherwise agree, be composed of five members, two
appointed by each party concerned and a President chosen jointly by those members.

Article 2

In disputes between more than two Contracting Parties, parties to the dispute with the same interest shall
appoint their members of the commission jointly by agreement. Where two or more parties to the dispute
have separate interests or there is a disagreement as to whether they are of the same interest, they shall
appoint their members separately.

Article 3

If any appointments by the parties to the dispute are not made within two months of the date of the request
to create a conciliation commission, the Director-General of FAO shall, if asked to do so by the party to the
dispute that made the request, make those appointments within a further two-month period.

Article 4

If a President of the conciliation commission has not been chosen within two months of the last of the
members of the commission being appointed, the Director-General of FAO shall, if asked to do so by a
party to the dispute, designate a President within a further two-month period.

Article 5

The conciliation commission shall take its decisions by majority vote of its members. It shall, unless the
parties to the dispute otherwise agree, determine its own procedure. It shall render a proposal for resolution
of the dispute, which the parties shall consider in good faith.

Article 6

A disagreement as to whether the conciliation commission has competence shall be decided by the
commission.



Research activity and international network on barley germplasm

Kazuhiro Sato

Okayama University Research Institute for Bioresources

Genetic variation of barley

About 10,000 years ago, barley was reportedly domesticated from its wild ancestor in the Fertile Crescent
(Harlan, 1995). The cultivated barley (Hordeum vulgare) was categorized into the Hordeum known for
their characteristic triple spikelets. Approximately 30 types of native Hordeum species are distant plants
having little cross compatibility with the cultivated species, except for H. bulbosum (Fig.1). Based on the
area of distribution and shattering habit, Takahashi (1995), along with other researchers, speculated that the
cultivated barley originated from distichous-spikelets species, H. spontaneum. In addition, Bothmer
(1992) suggested that the ancestral wild type was a subspecies of the cultivated barley (H. vulgare subsp.
spontaneum) based on its high cross compatibility with the cultivated one. Non-shattering habit, the most
important factor for cultivation, which can be selected in the initial period of agriculture, is controlled by
two dominant genes. Since the non-shattering genotype of the cultivated barley differs between East Asia
and the West, Takahashi (1955) postulated that barley in East Asia was from a different ancestor than
Western barley.
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Fig. 1. Genepools in barley and differences between categories (Bothmer et al. 2002)

Thus, partly because many of the native species belong to a tertiary gene pool, many of the conserved
barley germplasm are comprised of cultivated H. vulgare ssp. vulgare and wild H. vulgare ssp. spontaneum.
Sato et al. (2002) divided genetic variation of the cultivated barley into the following 4 categories (Table
1): A) mutation, which is essential for cultivation; B) natural introgression from the wild type to the
cultivated type; C) mutation during the process of cultivation; D) diversified variation derived from
breeding. Accordingly, human beings are actively involved in the C) and D) categories of diversified
genetic variation. It is an interesting theme in the study of genetic resources to speculate upon the amount
of genetic variation produced by human beings compared to the naturally existing variation. Modem
breeding largely depends on the combination of naturally existing gene loci, thus might have been rather
the selection of genotype than diversified genetic variation itself.



Table 1. Four major sources of genetic diversity in cultivated barley (Sato et al. 2002)

A) Selection of mutations of importance for domestication, 1. e. the transition from ssp. spontaneum to
ssp. vulgare. The most important mutation was from brittle to non-brittle rachis, a character with a
huge selective advantage for plants in cultivation. This mutation, and a few others, is likely to have
occurred only relatively few times; and, as a result of the founder effect, in a relatively narrow
genetic background.

B) Spontaneous introgression from ssp. spontaneum to ssp. vulgare. This process might have played a
considerable role in early cultivation since a mixture of wild, weedy and more or less domesticated
forms often grew closely together. The early, non-brittle rachis types probably had a higher
outcrossing rate, similar to the higher allogamous nature of ssp. spontaneum, than compared to
modern barley types. There is a general tendency in cultivated plants for development of autogamy
during the domestication process from an allogamous breeding system in nature.

C) Spontaneous, beneficial or neutral mutations assembled in cultivated barley. These mutations
occurred in a low frequency, but over a long period of time (10,000 years). They contributed to
generate further diversity, allowing adaptation to new areas of cultivation.

D) Mutation, recombination and introgression during the course of modern plant breeding. This
process started only relatively recently, about 150 years ago. The breeding efforts have been
intense and the effects are very specific, directed towards particular character sets, such as yield
and disease resistance, i.e. characters which are often quantitatively inherited.

Current status of the conservation of barley germplasm

The amount of barley germplasmn conserved worldwide is the second largest after wheat, reaching 480
thousands (Table 2). Barley germplasm is so well-conserved because: (1) barley is easily cultivated, (2)
the cultivated species are almost completely autogamous with low cross compatibility, enabling resources
to be easily maintained, and (3) there are many distinguishable diploid natural/artificial iutations.
Additionally, barley can be cultivated across broad areas ranging from the equinoctial region to Northern
Scandinavia or Alaska. This adaptability is one of the reasons for the abundance of selected germplasm
around the world, including the landraces and breeding cultivars.

Table 2. Numbers of accessions of 8 largest
crops conserved ex situ in the world (van
Hintum and Menting 2002, source: FAO,

1996)
Crop Total world accessions
Wheat 784,500
Barley 485,000
Rice 420,500
Maize 277,000
Phaseolus 268,500
Soybean 174,500
Sorghum 168,500
Brassica 109,000

1. Internal and external situation

Table 3 shows the conservation centers of barley germplasm around the world. The center of barley
diversity and the number of conserved germplasm are necessarily inconsistent. For example, a significant
amount of germplasm is concentrated in North America, and almost half of the ssp. spontaneum in the
world is conserved in the John Innes Centre. In addition, each institute is characteristic for its own
germplasm. The Ethiopian center, a secondary center of barley diversity, holds the landraces of Ethiopia
and North Africa. The N. I. Vavilov Research Institute in Russia and the Chinese Academy of
Agricultural Sciences have a large amount of germplasm, but in some cases distribution to foreign
countries is strictly limited because of resource nationalism.



These conservation centers collect mainly the breeding cultivar, landraces, and ssp. spontaneum. Since
specific germplasm such as the mutation and chromosomal mutant lines, used mainly for genetic research,

Table 3. Major barley genebanks in the world (van Hintum and Menting 2002)

Institute Country, Acronym Source Rank % % World Reference

City type World spontane-

total um

Plant Gene Resources of Canada, PGRC B 1 11.5 15.1 Diederichsen,
Canada, Saskatoon Saskatoon 2000
Research Centre
USDA National Small USA, Aberdeen NSGC A 2 7.9 4.6 PC-GRIN,
Grain Collection 2000
International Centre for Syria, Aleppo  ICARDA B 3 6.7 5.5 Konopka,
Agricultural Research in 2000
Dry Areas
John Innes Centre, UK., Norwich JIC A 4 6.4 444 JIC, 1999
Norwich Research Park
N.L Vavilov Research  Russia, VIR C 5 5.2 0.0  Kniipffer.
Institute of Plant St. Petersburg 1999
Industry
Centro Nacional de Brazil, Brasilia CENARG B 6 49 0.0  Oliveira, 2000
Pesquisa de Recursos EN
Genéticos e Biotec.
Institute of Crop China, Beijing CAAS D 7 4.6 1.4 IPGRI. 1999
Germplasm Resources
Genebank, Inst. for Germany, IPK A 8 3.5 1.3 IPK. 1999

Plant Genetics and Crop Gatersleben

Plant Research

Biodiversity Ethiopia, Addis BCRI D 9 34 0.0 IPGRI, 1999
Conservation and Ababa

Research Institute

Institute of Agroecology Ukraine, Kiev IAB D 10 2.1 0.0 IPGRI. 1999
and Biotechnology

Research Inst. for Japan, Kurashiki RIB D 17 L5 0.5 IPGRI. 1999
Bioresources.

Okayama University

Total 57.7 72.8

These data were used in addition to the IPGRI Directory of Germplasm Collections and the European Barley
Database. The collections listed cover about 58% of the 372, 792 global barley accessions and 73% of the world’s
32. 977 ssp. spontaneum accessions (in order of collection size) Data source: A= downloaded via Internet.

B=received on request by E-mail, C= exported from the European Barley Data Base (November 1999 copy),
D=IPGRI Directory of Germplasm Collections (IPGRI, 1999).

are difficult to maintain, and their cultivation and use require special knowledge, these lines are generally

distributed only after direct reference to the level of the researcher. In some cases, resources are
available by contacting the authors who have published information on the barley gene in the Barley
Genetics Newsletter. The Swedish Agricultural University has a huge collection of wild barley.

2. Current situation of line conservation in Okayama University

In 1979, Okayama University established the Barley Germplasm Center that housed resources collected
and conserved since the pre-war period, and initiated a barley germplasm conservation project. Currently,
the main germplasm include the landraces, breeding cultivars and lines (9424), experimental lines (915),
and wild species (455). Among the landraces of East Asia, valuable germplasm that are presently
unavailable, including those of Japan, the Korean Peninsula, and China, are globally appreciated.
Experimental lines include the linkage group test lines based on variations bred in the Center (172),
tetraploid lines (22), and isogenic lines (377).



The Center has developed a catalogue describing approximately 4000 lines, mainly the landraces, entitled
the Catalogue of Barley Germplasm Preserved in Okayama University 1983. Additionally, the Center
makes and distributes a free special report on barley germplasm conservation that focuses on germplasmic
analysis. The database on the catalogue information is available from the server of the National Institute
of Genetics.

After studying the main traits of conserved lines cultivated in the field, the seeds of these lines are
harvested, dried, packed, and stored in a short term seed storage. From the next year, information derived
from further characterization is stored in the database, and seeds are conserved in a long or medium term
storage and distributed under request.

Most lines are introduced from other specialists or the germplasm conservation centers, and some are
searched for and collected in East Asia by our staff. A certain amount of seeds (20 for each cultivated line,
10 for each wild or experimental line) are distributed for free only for the purpose of research. To obtain
free seeds, a researcher should complete a form (name, affiliated facility, address, telephone number, fax
number, e-mail address, objectives of the study, summary of the study, name of line, and line number).
This form is available so far as there is no special restriction or problem concerning the Seeds and
Seedlings Law). Distribution of resources developed by the Center, such as isogenic lines, are subject to a
collaboration study. A simple MTA requiring the restriction of re-distribution and the submission of
acquired data is attached with no special attention to the Convention of Biological Diversity.

Table 4. Categories of the Barley Core Collection Table 5. Tentative sizes of subgroups in BCC
Category © No of accessions Subgroup Cultivars Landraces
1. Cultivars 500 Ethiopia 5 100
2. Landraces 800 West Asia, North Africa 15 300

South and East Asia 80 300
3. Hordeum spontaneum  150-200

Europe 200 80
4. Other Hordeum species  60-100 (ca. 2 per species) North and South America 150 30
5. Genetic Stocks max. 200 Others 35 0

Total 485 810

3. International barley collection project

International Barley Core Collection (BCC) houses a series of germplasm selected to represent the major
variations of barley from all over the world. BCC was established to enable researchers or breeders to
supply manageable, standardized, and typical barley germplasm (less than 2000). BCC comprises
improved varieties, landraces, Hordeum vulgare. subsp. spontaneum, other wild species of Hordeum, and
experimental and reference lines (Table 4). The Okayama University Research Institute for Bioresources
is responsible for the landraces and improved varieties in East and South Asia (Japan, the Korean Peninsula,
China, Nepal, Bhutan, and India) (Table 5). The distribution method of BCC has currently been reviewed,
and basically a certain amount of seeds (25 seeds for cultivated lines, 10 for wild species and experimental
lines) will be distributed to qualifying researchers for free. To receive these seeds, a study plan and data
derived from characterization are required. The database constructed based on supplied data will be
published on the internet.

At present, a distribution system has already been established in Southern and Eastern Asia, North and
South America, Europe, and other areas, and for subgroups of wild species, distribution has started in
response to requests. However, it is difficult to obtain cooperation in West Asia, Northern Africa
(ICARDA), and Ethiopia due to resource nationalism. Thus, the completion of the collection as a whole
has been delayed. For germplasm collected before the Convention of Biological Diversity in 1993, it is
considered that there will be no problem when there is an MTA attached.



Literature cited '

Bothmer R. von. 1992. In: Shewry (Ed.). Barley pp. 3-18. CAB international, Wallingford, UK

Harlan J. R. 1995. Barley. In: Smartt J. and Simmonds N.W. (eds.) Evolution of crop plants, 2nd ed.

Longman, UK, pp140-147.

Hintum Th.J.L. van and F. Menting. 2002. Diversity in ex situ genebank collections of barley In: Bothmer,

R. von, T.J.L. van Hintum, H. Kniipffer & K. Sato (Eds). Diversity in Barley (Hordeum vulgare).
Elsevier Science (in press).

Kniipffer H., Hintum, T. van. Proc. EUCARPIA Genetic Resources Section Meeting “Genebank

Documentation, the Users Perspective”(in press).

Sato K., Bothmer, R. von, T.J.L. van Hintum and H. Kniipffer 2002. Barley diversity, an outlook.
In:Bothmer, R. von, T.J.L. van Hintum, H. Kniipffer & K. Sato (Eds). Diversity in Barley
(Hordeum vulgare). Elsevier Science (in press).

Takahashi R., 1955. The origin and evolution of cultivated barley. 227-266. Advances in Genetics 7,

Academic Press, N.Y.

Comment by Shirata
Dr. Sato asked a question with regard to the handling of the DNA, isolated DNA. When the distribution
starts, I think it is applicable, however how to handle synthesized DNA is quite difficult. We had
discussed this problem with our Secretariat in MAFF in the past several times, but I think the interpretation
would be quite difficult. Including that point, in September in October we have the meeting to be held or
at IPGRI, I think this will be extensively discussed.



Current situations of the access to plant genetic resources for food and agriculture
through private organizations

Hiromasa Noguchi
Sakata Seed Ltd.

1. Current situation regarding access to plant genetic resources
The access to plant genetic resources (PGR) changes with the times. I would like to describe the changes
in access to PGR before and after the adoption of the Convention on Biological Diversity (CBD).

1) Before CBD

We were able to gain access to PGR due to the basic understanding that these resources were common
property to all mankind. It was easy to obtain PGR, especially through cooperation with a local public
organization, university, plant hunter, or private enterprise at our own expense.

However, genebanks around the world had not established an adequate network of electronic data.
Therefore, searching for resources took a lot of time and effort, and it was also difficult to obtain passport
data and other information concerning PGR.

2) After CBD

a. Developing countries’ regulation of access to PGR

Developing countries have begun to regulate access to PGR. The Philippines and Thailand have already
enforced such regulations under the CBD, and Brazil and other CBD signatories in South America are
preparing them. Thus, there is a growing difficulty in obtaining PGR from other countries.

b. Establishment of genebanks around the world

In Western countries, international organizations and government agencies are cooperating to construct
database systems for the effective use of PGR, such as System-wide Information Network for Genetic
Resource (SINGER) of Consultative Group on International Agricultural Research (CGIAR) and
Germplasm Resources Information Network (GRIN) of U.S. Department of Agriculture (USDA) (which
aids the National Plant Germplasm System (NPGS)). Because chief genebanks and botanical gardens
have begun to provide data on the Internet, it has become possible to obtain genetic materials effectively.

c. Privatization of genebanks and collaboration between public and private sectors

Holland has privatized its genebank, CGN, which is doing business in cooperation with private nursery
companies. Because the management of a genebank is economically difficult, many countries have
started joint projects with private enterprises.

In Japan, the Ministry of Agriculture, Forestry and Fisheries and JICA work together in this area. The
ministry conducts research on PGR, and JICA carries out joint research projects in countries possessing
useful PGR.

d. Genebanks’ PGR not open to the public

Genebanks collect PGR in cooperation with various organizations and private enterprises or conserve those
cultivated by special organizations. While many of these resources are held under a confidentiality
agreement and thus not included in their lists, the others that are included in the lists are often difficult to
obtain.

For example, we retrieved information about the Brassica species from the Center for PGR (CGN)
database, Holland, and made requests of several genebanks in Europe to obtain this species, but there was
no reply.

The same applies to genebanks in other countries.

e. From November 3, 2001

Since November 3, 2001, genebanks in the US and Europe and private enterprises have given us their
cooperation in accessing PGR as before.

However, from the genebanks in developing countries, compared to the past, we have had more difficulty
getting a response.

This may be because there are many trying to obtain PGR before CBD comes into effect or because



2. Summary of the questionnaire results obtained from members of the Japan Seed Association
about the International Treaty on Plant PGR for Food and Agriculture

In February 2002, we sent a questionnaire to members of the Japan Seed Association, mainly about
intellectual property rights, and received responses from 22 companies.

Q1. When a patent is obtained under multi-lateral system (MLS), how much money do you think
appropriate for payment to the FAO trust fund?

(a) Less than 1% 11 companies
(b) 1-3% 7 companies
(c) 4-6% 3 companies
(d) 7-9% 0 company
(e) 10% or more 0 company
No answer 1 company

Reasons for (a)
-+ Balance with other varieties, seed production, and commercialization effort.
* The payment should be less than royalty for domestic improved varieties because contribution to
commercialization is lower.
* The payment should depend on the value of the resource.
Reasons for (b)
* The development cost to the receiver of a genetic resource is higher than that to the provider.
+ Users’ effort is important.
* The payment should depend on the value of the resource.

Q2. If a variety is registered under MLS, are you willing to make a voluntary payment to FAQ?
(a) No 6 companies

(b) Yes 2 companies
(c) Depends on the case 5 companies
(d) Not decided 8 companies
No answer 1 company

Reasons for (a)

* A third party may use the variety without a contract.

*+ Because it is different from patents, there is no need to pay a part of the profit arising from commercial
use.

+ The variety cannot be used directly.

If your answer is (b), how much are you willing to pay?
* 1% orless: 1 company
* 4-6%: 1 company

If your answer is (c), under what circumstances are you willing to pay?

- Whether to pay or not depends on the total value of the seed.

+ If we allow a third party to use the variety under a license agreement.

+ If the improved variety falls under a derived variety.

+ If materials are used at vegetable experiment stations.

« If the genetic resource is characterized by a useful trait for hybridization.
- If the genetic resource is very important for breeding.

Q3. Has there been any change in the acquisition of foreign PGR since November last year?
» France answered that the range of breeding materials became wider and hybrid vigor was likely to arise.



Q4. Has there been any trouble in the introduction of overseas PGR?
* When we used the European Cooperative Programme for Crop PGR Networks Germany (ECP/GR)
database, only half responded. International Potato Center (CIP) did not respond.

Q5. Do you have any opinion about the charges for the genebank of National Institute of
Agrobiological Sciences (NIAS)?
(a) Acquisition of PGR should be charged. 12 companies
(b) If your answer is (a), how much should be charged?
(¢) PGR should be distributed free of charge because most of the genebanks in the world do so.
9 companies
(d) None of the above 1 company
No answer

(b) If your answer is (a), how much should be charged?

* ¥10,000 per resource: 1 company

* ¥5,000 per resource: 5 companies

* ¥1,000-5,000 per resource (the government and direct users share the cost): 1 company
* ¥1,000-2,000 per resource: 1 company

* ¥1,000 per resource: 2 companies

* Depends on the kind of genetic resource: 1 company

Reasons for (e)

* Although it may be reasonable to collect a charge if we regard the genebank as a corporation, we are not
entirely satisfied with this explanation.

(Because of the wording of this question, some companies confused parental lines and native species.)

Q6. Can you participate in MLS?

(a) We can participate using all our PGR. 0 companies
(b) We can participate using some of our PGR. 13 companies
(c) We can participate under some conditions. 3 companies
(d) We cannot participate. 4 companies
No answer

Conditions in the case of (¢):

 Exchange of PGR at the same level or royalty as fruits and vegetables.

* Details should be clear. We would like to consider when they become clear.
* Itis up to each company to decide whether to provide PGR or not.

Q7. How do you deal with an overseas request for PGR?

(a) We decline any request. 7 companies
(b) We may accept it under some conditions. 12 companies
(c) We will determine the policy about this in the future. 0 company
No answer 3 companies

Conditions in the case of (b)

* Limited to exportable F; hybrid.

+ As for commodities, without condition; as for breeding lines, depending on the importance.
* According to the agreement.

* Limited to seeds for sale and specific seeds for joint research.

* Taking mutual benefits into consideration and on the basis of give-and-take.

*. Limited to use for scientific research.

* Only if the requester can participate in MLS.

* Selection of distributable resources.



- If the requester is an old acquaintance and the distribution is unlikely to cause any hindrance.
» The requester should pay for resources.

Q8. What do you think of “the level of payment for the variation registration will be reconsidered

five years after’”?

- If restrictions on the outflow of raw materials is approved, it will be effective to introduce payment.

- It is necessary to examine the level fully so as not to become less competitive than foreign makers.

- It is desirable to set a fair level (by taking into account the balance with domestic licensing fees, the

international balance, etc.)

- Invitation for charity-like public participation cannot gather good materials; thus, it is necessary to
establish a system under which participants can gain benefits.

+ Use as brewing material, medicine, and cosmetics should be included in the convention.

» Unlike patents, it is unnecessary to return a part of benefits arising from commercial use.

3. Other demands on NIAS

1) Accumulation of genetic information

When included with genetic information, raw materials are very useful for breeding. We hope for positive
measures for accumulating genetic information, including outsourcing to private enterprises. In foreign
countries, there are many cases where collaboration with private enterprises enriches genetic information.

2) Limited number of PGR
Each genebank has limited the number of PGR for distribution. NIAS has set the number at 40 per year.
Some PGR do not include genetic information and are inadequate as breeding materials. Therefore, the
number should be increased.

3) Overseas PGR kept by NIAS
NIAS does not allow access to PGR received from foreign genebanks. NIAS should make them available.

4) Overlap with foreign PGR
If NIAS allows for the availability of PGR from foreign genebanks, is it possible to discern the foreign
PGR? ’

5) Problems with infection by seeds
It is important to prevent infectious diseases obtained from seeds sent from genebanks from being spread in
Japan.

6) Bioprospecting agreement

Minor vegetables not covered by MLS require negotiation with each country possessing this resource. To
conclude an agreement, it is necessary to employ lawyers and continue the negotiation over a long period to
reach a compromise.

Drug manufacturers and large companies with many investment funds can promote access to PGR, but
small and midsize companies cannot do so.

Although difficulty in negotiation is understandable, efforts should be made to include tomatoes, onions,
pumpkins, melons, etc. in the List of Crops.

Among the agreements made public in connection with CBD, the agreement between Ball, a US company,
and NBI (National Botanical Institute), a South American company, is worthy of note.

Comment by Miyazaki

Dr. Noguchi mentioned that genebanks hold a collection of PGR not open to the public. Actually, there are
some PGR which have been deposited under restrictive conditions for distributing those PGR.  We have to
keep those conditions because we have to be quite sincere in this regard. However, we consider that after
several years, they should become open and not be closed permanently. Basically, we would like to be
entrusted with things that are given as open. That is our principle.



entrusted with things that are given as open. That is our principle.

Comments by Watanabe

Dr. Noguchi explained that CIP did not respond anything. I think the reason for that is not ascribed the
paradigm shift. The mandate of international organizations such as CIP is for food security and poverty
recovery in developing countries.  So that whenever they receive some requests from the private sector
or community, they were not able to react promptly it. They are trying to find out how well they are going
to react to the private requirements, so I think that situation might have to be improved from now on.

Question by Nakagahra

Since the enactment of the treaty in November of last year, recently after that, do you see any changes of
the situation from the your viewpoint? Generally speaking, I see some of the changes taking place overall,
but if you see some concrete example of some undertaking experience.

Answer

After all, we are getting less PGR, and the acceptance of PGR is much less. But if it is an exchange, then
they are ready to give PGR and they are reluctant to give us many PGR. If they can supply the same level
of PGR, we can supply them or provide them with something that they want.

But we had such an experience in Thailand, they are reluctant to distribute PGR to us. And China is quite
difficult as well as before. And Brazil seems to be quite reluctant to distribute such information and PGR
in the form of the normal situation. This is the situation we suffer or we face right now, but I told you
about the current situation regarding vegetables and flowers. Therefore, I think they are probably partially
related to the CBD. After the adoption of IT in November or related to CBD, we experience several cases,
not much. However, we made a lot of access, more than 100 accesses were made, but anyway the
reaction has been quite reluctant.



Prefectural research institutes’ Approach after the adoption of the new Treaty

Shigeyuki Sendo
Hokkaido Prefectural Plant Genetic Resources Center

With the adoption of the International Treaty on Plant Genetic Resources for Food and Agriculture, the
international situation for genetic resources is likely to change considerably. To keep up with these
changes, the prefectures in Japan need to change their genetic resources business by developing their own
approach. In this report, I would like to explain Hokkaido agricultural stations’ access to overseas genetic
resources and their approach to the new treaty.

1. Breeding in Hokkaido and the role of Hokkaido Prefectural Plant Genetic Resources Center

In Hokkaido, eight stations breed 19 crops based on the Hokkaido Prefectural Plant Genetic Resources
Center.

Of the total 33,543 genetic resources conserved by all of the stations, the center alone conserves 27,100 and
has registered 25,621. Of these 25,621 genetic resources, 23,888 are seed genetic resources,.and 1,733 are
clonal strain ones. Our center collects genetic resources chiefly in the Northern Territory of Japan,
including Hokkaido, as well as from foreign countries. Moreover, our center conserves, maintains,
characterizes, and provides genetic resources in the Northern Territory and engages in research related to
the production and conservation of breeding materials.

2. Agricultural stations’ collection of overseas genetic resources

1) Results of collection of overseas genetic resources

Although overseas genetic resources were introduced in Hokkaido by breeding station researchers when
Hokkaido began the breeding business, it was in 1985, one year before the establishment of our center, that
these genetic resources began to be financed by the prefectural government and became full-scale. Thus,
overseas exploration and collection were carried out chiefly by breeding divisions of the breeding station as
a project financed by the prefectural government. Exploration was conducted such that two teams were
formed yearly to explore local areas for genetic resources and collect them from local research institutes.
This exploration and collection was carried out through bean funding. As a result, 4,154 genetic resources
were collected from 121 countries from 1985-2000. In addition, agricultural stations participated in the
Genebank Project. Under the project, the ministry collected 2,485 genetic resources and distributed them
to designated stations, including those in Hokkaido. Moreover, Hokkaido stations exchanged genetic
resources with foreign municipalities on friendly terms with Hokkaido, and were able to use the foreign
breeding companies’ many genetic resources during joint research with private enterprises and
organizations.

2) Access to overseas genetic resources

There are nine ways of collecting overseas genetic resources as shown in Table 2. Except for Hokkaido’s
independent exploration overseas, there has been hardly any hindrance in the access to genetic resources in
advanced nations since the conclusion of the Convention of Biological Diversity in 1993. The nine ways
to collect overseas resources can be summarized as follows:

(1) Access through the national genebank, national and public research institutes, and universities (1,
2, and 3 in Table 2)

These three ways of collection were used most frequently. By sending official documents or contacting
researchers directly, we asked these organizations to share genetic resources. Most of the organizations
were willing to comply, and it was rare for our request to be refused. Even without information about
target characteristics, we were given a considerable number of genetic resources. About 20% of the
organizations demanded some sort of an exchange. In 1996, after adoption of the Convention of
Biological Diversity, it was necessary for Chile’s National Institute of Agricultural Investigation to
conclude an agreement stipulating that, if the party receiving genetic resources profits from the resource
directly or from breeding of the resource, the party shall pay some specified amount to the party giving the
resource.

(2) Local exploration and collection (4 in Table 2)



There are only five cases of this type of collection. In two cases, genetic resources for paddy rice were
collected in Thailand, Nepal, and Indonesia. In another two cases, those for maize were collected in
Nepal and Mexico. These explorations were carried out before conclusion of the Convention of
Biological Diversity in 1993. The remaining exploration was carried out for adzuki beans in Nepal and
Bhutan.

As for the exploration of rice paddy in Thailand, Nepal, and Indonesia, we requested each country’s
national research institute to collect genetic resources jointly or to help with the exploration. In Mexico,
we directly requested researchers at CIMMYT to help in the exploration of maize. In Nepal and Bhutan,
we requested joint exploration with the agricultural authorities for genetic resources of adzuki beans;
requests were made to the authorities through a consultant firm or an ex-trainee at JICA, and permission
was received by the agricultural and forestry minister of each country. In each case, collected genetic
resources were halved between the joint collectors.

(3) Access through seed companies (5 in Table 2)

We approached seed companies either directly or through their researchers (old acquaintances of ours) for
seeds. Although some of the companies offered exchanges, many of them, including those introduced by
old acquaintances or professors in the US, gave seeds without further consideration.

(4) Participation in the Genebank Project (local exploration and collection) (6 in Table 2)
We participated in the Genebank Project 18 times and were able to use genetic resources from the resultant
collection.

(5) Joint projects with foreign municipalities (7 in Table 2)
As part of a scientific exchange project, we exchanged genetic resources with foreign municipalities that
were on friendly terms with Hokkaido.

(6) Joint research with private enterprises and organizations in Japan (8 in Table 2)

Through joint research on maize breeding with private enterprises and agricultural organizations, we were
able to use many inbred lines that were introduced under agreements with foreign seed companies, as well
as inbred lines, the title of which was acquired from overseas.

(7) Request to foreign agencies without going abroad (9 in Table 2)

By request to foreign agencies without going abroad, we received genetic resources for wheat, fruit, maize,
onions, timothy, etc. In some cases, there was no reply to our request. Overall, we found it easier to
receive genetic resources if we had previously visited the foreign agency or if there was an old
acquaintance in the agency.



Table 2. Hokkaido agricultural stations’ methods for collecting overseas genetic resources

Access Type of budget

1. Collection of information and genetic resources from the Prefectural expense, bean funds, etc.
genebank and national and public research institutes

2. Collection of information and genetic resources from Prefectural expense, bean funds, etc.
international research institutes

3. Collection of information and genetic resources from Prefectural expense, bean funds, etc.
universities

4. Local exploration and collection (joint exploration) Prefectural expense, bean funds, etc.

5. Collection of information and genetic resources from seed Prefectural expense, bean funds, etc.
companies

6. Participation in the national genebank project National expense

7. Exchanges with foreign municipalities having friendly ties
with Hokkaido

8. Joint research with private enterprises and organizations in Sharing
Japan

9. Request to foreign agencies without going abroad No expense

4, Problems with prefectural overseas exploration and collection after Japan’s ratification of the new
treaty

1) The new treaty provides that any person may gain access to genetic resources and receive them under the
MLS by concluding the Material Transfer Agreement. Does “any person” include prefectures, private
enterprises, and individuals?

2) Prefectures, private companies, and individuals are not countries. How can they join in the MLS? It
is necessary to construct a system under which prefectures and private enterprises can gain access by
following easy procedures.

3) Concerning genetic resources received under the MLS, will standard restrictions and rules on the use
(including transfer and benefit sharing) be enforced only after discussions at FAO and the adjustment of
related domestic laws? Because such restrictions and rules will be enforced after Japan ratifies the new
treaty, does it take long for their enforcement to begin?

4) How can prefectures and private enterprises explore for, collect, and introduce crops other than the 35
food crops and 29 forage crops covered by the MSL? Are prefectures not able to do so officially under
the Convention on Biological Diversity, which provides for bilateral conference?

5) If one of the 35 food crops and 29 forage crops covered by the MSL exists in a country, but is not
conserved by any research institute, is it also impossible for prefectures or private enterprises to explore for
and collect it officially under the Convention on Biological Diversity?

6) If it is necessary to gain access to genetic resources possessed by a municipal research institute, a
university, or a private enterprise, is it possible to do so by consultation between the two parties as before?

5. Views on overseas collection after ratification of the new treaty

1) Overseas exploration and collection (access)

(1) It is necessary to promote positive use of the MLS for genetic resources possessed by member
countries’ research institutes (if prefectures can receive them under the Material Transfer Agreement)?



(2) If it is possible to use the MLS positively, but it is difficult to explain the purpose, local exploration will
be needed. In this case, it is desirable to take the following measures:

i) Establishment of a system that incorporates prefectural requests into the Genebank Project. (It is
necessary to establish a system of settling problems on public participation in the exploration for and
collection of overseas genetic resources. A bilateral conference should be held through corporations.)

ii) Prefectural joint collection and research with overseas municipal research institutes, if the measure
described in i) is difficult. (The realization of this depends on the domestic laws related to the new treaty
and is expected to be difficult.)

(3) If prefectures hope to explore for and collect crops not covered by the MLS, the following measures
may be needed:

i) Establishment of a system that incorporates prefectural requests into the Genebank Project. (It is
necessary to establish a system of settling problems on public participation in the exploration for and
collection of overseas genetic resources. A bilateral conference should be held through corporations.)

i) Prefectural joint collection and research with overseas municipal research institutes, if the measure
described in 1) is difficult. (This will be more difficult than the measure described in (2) ii).)

(4) Concerning genetic resources not covered by the MLS, that is, those conserved by foreign municipal
research institutes, public universities, and private enterprises, it is desirable to collect these resources by
direct consultation with such organizations as before. (This depends on the other country’s domestic
laws.)

2) Payment of profits from genetic resources to FAO trust funds

(1) Standards for the payment will be established in relation to FAO’s movements and related domestic
laws. How does this stand? At present, Hokkaido cannot respond to this question.

3) Related matters

(1) If the MLS functions smoothly, it will become important to possess native and improved varieties in the
Northern Territory. Hokkaido should properly collect, conserve, and look after native varieties in the
Northern Territory. In the past 15 years, Hokkaido collected more than 7,100 genetic resources in Japan,
mainly within the Northern Territory (see Table 3).

(2) It will become more important to safely and almost indefinitely store vegetative genetic resources for
clonal strain, flowers, and fruit trees particular to the Northern Territory. Hokkaido has already
established the technology capable of preserving potatoes, strawberries, lilies, yams, etc. at extremely low
temperatures (LN2). Other prefectures will be able to conserve these crops if they likewise establish
facilities for conservation at extremely low temperatures. In addition, it will become possible to give
technical cooperation to overseas.

(3) The conservation of genetic resources requires proliferation, which takes great effort. Genetic
resources collected in countries at low latitudes are hard to increase in Hokkaido. It is desirable to create

a network of projects for shortening life cycle and increasing genetic resources.

(4) It will become more important to exchange genetic resources. It is necessary to establish a network of
genebanks for the purpose of exchange.



Table 3. Results of our center’s collection of domestic genetic resources

Crop Number of % of Crop Number of % of

resources total resources total

Soybean 1757 24.5 | Cultivated barnyard grass 109 1.5
Kidney bean 1156 16.1 | Sesame 104 1.5
Adzuki bean 815 11.4 | Sunflower 91 1.3
Wild soybean 325 4.5 | Chrysanthemum 66 0.9
Millet 298 4.2 | Pumpkin 61 0.8
Scarlet runner bean 265 37 | Pea 63 0.9
Maize 207 2.9 | Perilla 46 0.6
Wheat 194 2.7 | Potato 41 0.6
Red pepper 155 2.2 | Paddy rice 54 0.7
Buckwheat 145 2.0 | Japanese lantern plant 36 0.5
Foxtail millet 117 1.6 | Oat 30 0.4
Sorghum 114 1.6 | Lily 25 0.3
Other plants 728 10.0

Total 7170  100.0

Note

1) Results from 1986-March 2001 (at prefectural expense)

2) Areas of collection: Hokkaido, Aomori, Iwate, Akita, Fukushima, Niigata, Nagano, Gifu, Gunma,
Yamanashi, and Shizuoka.

Comments by Okawa

I would like to confirm some points. When exploration will be needed for crops out of crop list, MLS is
not forcing bilateral negotiation for these crops. Therefore, there must be some way for the local
government to have some access under the CBD.

As to the question regarding “can anyone have an access to PGR under MLS?” and “can those institutions
that have not contributed to MLS have an access to the MLS or not? it is understood that any institutions
can access the PGR in MLS basically. But it will be reviewed two years later.

Question by Miyazaki

If there is any request from foreign countries to your organization for distribution of the species, do you
have any regulations or rules? And the second question is that in the case of exchange, for example, the
collaboration or joint studies, after the completion of the study, you mentioned that PGR should be
discarded. What is the relation with the distribution and the discarding of the PGR?

Answer

Agriculture department of the Hokkaido government, there is the regulation about the distribution, and this
was established in December of last year. This refers to the fact that to respond to the request from
foreign countries, the Director of the Agriculture Department of the Hokkaido government is a prerequisite.
Based on the deliberation on the part of the government, the decision is to be made. However, this is not a
decision to be decided by the research station, but this is to be made by the Hokkaido Prefectual
government.



Next one is about the distribution. The purpose of distribution is only for research and education. This
is the rule, and they should never be used for multiplication. The second part is the joint collaborative
study. If there has been any requests for inbred line from foreign countries that has been introduced
through the contract, then after the completion of the joint research, the line will be discarded. This
depends on the substance of the contract and it is not very clear. It is sort of ambiguous. So far there has
not been any contract that has to be conformed to. There are no rules and regulations being conformed to.
However, on December of last year, the regulations for distribution were established, but before that there
was only the statute of the experimental station not set by the Agriculture Department of the Hokkaido
government, so it was quite ambiguous. But since December of last year it has been rather strict.

Question by Kubota

You said it is quite important to have PGR, and you would like to establish network and joint work. This
is related to policy, and I would like to ask you a question, what is your idea for the network? Is it just
information network? Or does it include the sharing of PGR conservation? How about microorganisms
are also inclusive in that network?

Answer

This is PGR only, the network what I refer is PGR which we have in the PGR center in Hokkaido, but
when we do the breeding we have some limitations for PGR. In that regard, when we join MLS, maybe
Hokkaido will be involved in that, we would like to have some type of network so that we will be able to
have some exchange. In the administration in Hokkaido, they do not have any specific idea for that, but
for the PGR center, we hope that that kind of system will be available in the future.



Approach of prefectual research institutions in Japan
after International Treaty on PGRFA

Tsukasa Nagamine

National Institute of Agrobiological Sciences

1. Genebank Project and Breeding Project

The plant section of the Genebank Project is carried out through an established network system. The
National Institute of Agrobiological Sciences (NIAS) is the center bank of the project; and the National
Agricultural Research Organization (NARO), Japan International Research Center for Agricultural
Sciences, National Center for Seeds and Seedlings, and National Livestock Breeding Center are sub banks.
The Genebank Project is closely connected with crop breeding projects conducted by the National Institute
of Crop Science in NARO and prefectural breeding stations. The breeding project utilizes those material
gathered by the Genebank Project. In 1953, a breeding material laboratory for rice, beans, wheat, and
barley was established to enable the study of genetic resources and related matters, develop long-term
storage of seeds, and collect domestic genetic resources. These activities have since extended into the
exploration and collection of genetic resources overseas.

Genebank Project is exploring and collecting plant genetic resources on the premise that they are used for
the breeding project at laboratories.

2. Exploration and collection of genetic resources under the Genebank Project

The Ministry of Agriculture, Forestry, and Fisheries started the systematic exploration and introduction of
overseas genetic resources in 1971 at the former Tropical Agriculture Research Center as a part of overseas
research activities. This fundamental exploration and collection of overseas resources developed into a
seed introduction project in 1975, and extended into Genebank Project in 1985, which has since sent four
foreign exploration missions yearly. Ninety-one missions were sent to a total of 128 countries by the year
2001. They have been exploring all over the world in places such as Africa, Europe, the Middle East,
Southeast Asia, and South America. Some countries were visited only once, whereas other countries were
revisited several times. For example, there were 9 missions to Thailand, 8 to Vietnam, 7 to Italy, 7 to
India, and 6 to Myanmar. On the other hand, only a single exploration missions were sent to China, the
closest country to Japan, with ample genetic resources.

The breeding laboratory in NARO and prefectural breeding stations are breeding several dozen crop
species. Therefore, Genebank Project has been exploring and collecting many different species and
varieties of crops and plants including such food crops as rice, wheat, soybeans, sweet potatoes, vegetables,
fruits, tea, as well as grass, flowers and mulberry. These explorations and collections are characteristic of
the Genebank Project.

NIAS prioritized the exploration for crops according to its breeding conditions in cooperation with the
breeding laboratory in NARO. The species, country, region, and possibility of exploration comprise the
priorities of which a five-year exploration plan from 2001 was made.

Although the Convention on Biological Diversity (CBD) was ratified in 1993, Genebank Project has been
exploring plant genetic resources bilaterally from the beginning of the Project. A proposal of exploration
by a Japanese researcher to a director of a research organization of the counterpart country allowed to
initiate exploration at the beginning of the Project. Nowadays, however, exploration is initiated by
offering a proposal signed by the head of NIAS Genebank mainly to the counterpart country’s Agricultural
Ministry’s head of the bureau in charge. When negotiating with other countries, the Project sometimes
asks for the help of the Japan International Cooperation Agency (JICA)’s expedited staff working in the
target country.

All explorations are in collaboration with the counterpart countries. Japan bears the total cost of the
rented vehicle and gas expenses, drivers’ charge, and accommodations, as well as a per diem for the
counterpart’s research time, translator’s fee and other necessary exploration-related expenses. The
resources collected during exploration are divided between the two collaborating countries. A proposal
includes the exploration purpose, the names of the Japanese researchers and their organizations, dates and
term, exploration areas, methods for handling the collection, plans after the exploration and collection and
S0 on.

3. Difficulties experienced during recent genetic resource explorations and collections



On the exploration for bean genetic resources in Bolivia in 1995, Bolivia asked Japan to sign a contract that
funded genetic resource conservation. Since the amount requested for this funding was unreasonably high,
the exploration mission could not sign the contract. Two years ago, after exploring for and collecting
beans in Vietnam, an exploration mission could not bring the collected seeds back to Japan because they
were not granted permission from the Agricultural Corporation Ministry. The seeds were sent by mail
half a year later.

No exploration activity is currently allowed in Thailand and Indonesia where several explorations and
collections were previously conducted. After prior research, an application for tropical vegetable
exploration was presented to Thailand in 2001, but due to the ‘jasmine rice case’, the Ministry of
Agriculture’s consent was not obtained and the exploration plan was cancelled.

Although research teams were delegated to Laos and China to obtain prior informed consent,
joint-exploration has not started yet because Laos cited the ‘jasmine rice case’ and China said that
exploration had been completed.

The exploration and collection in Myanmar has smoothly been conducted since 1999 in cooperation with
JICA’s local project.

Permission for another application to explore and collect beans and grass in 2001 was belated because of
the domestic seed law.

It took half a year to conclude the Material Transfer Agreement (MTA) to enable the transfer of sweet
potato DNA from Indonesia to Japan.

These recent examples indicate that past results are not enough to forge ahead with new explorations and
collections of genetic resources. In addition, a lot of time is necessary to conclude MTA.

4. Access to genetic resources under IT on PGRFA

In order to conserve and stimulate the use of genetic resources, the idea of an international genebank
referred to as the multi-lateral system (MLS) was set forth in the International Treaty on Plant Genetic
Resources for Food and Agriculture (IT) adopted in November 2001 at the FAO general meeting. The
number of species available in this international genebank is limited to 30 crop species and 29 grass species.
However, if MLS functions well, taking advantage of the MLS will increase the opportunities for obtaining
genetic resources listed on the MLS, since the viability of exploration is otherwise rapidly being reduced as
mentioned above. If Japan ratifies IT, the chances for exploring and collecting in situ genetic resources,
which are the desired objects of exploration activities, are expected to increase. However, explorations
should be executed according to domestic laws.

Genebank Project explores many plant varieties. The number of plant species available through MLS is
limited and some species listed on the MLS are not bred in Japan. Exploration for crops not listed on the
MLS, such as soybeans, red beans, peaches, matrush, and flowers, cannot but be conducted after bilateral
agreement according to CBD, although it takes time to obtain plant resources. Among the food crops,
soybean and most of the fruit trees are not listed on the MLS. NIAS ultimately wants the MLS to list all
crop species in NARO’s breeding objectives, but for the time being, available species should be fully
utilized.

Genebank Project will make use of both access by MLS and by bilateral on CBD when exploring and
collecting genetic resources.

5. Benefit-sharing

There are two ways to share the benefits of newly developed varieties or of patents obtained from the use of
genetic resources collected elsewhere. One is monetary benefit-sharing and the other is non-monetary
benefit-sharing. The former seems to be of more importance.

1) Monetary benefit-sharing

NARO has bred new species using the genetic resources collected abroad through Genebank Project,
although the benefits have not been shared. Examples include the “Natsukomaki” bred from grass genetic
resources collected in East Africa and the “Haibushi” bred from kidney beans collected in Malaysia. A
new variety, “Saradaotome”, was registered recently, and the country of origin, Peru, required that the new
variety be shared. When a new variety is bred from a genetic resource introduced through bilateral
agreement after the ratification of CBD, the counterpart country may require monetary benefit-sharing in
the future. In the case of proposals agreed upon by the counterpart country, a present basic policy on
monetary and non-monetary benefit-sharing is to be discussed separately once results are obtained, and
intellectual proprietary rights are not applicable when the counterpart country does not consent. Recent
MTA concluded between Indonesia and NIAS on sweet potato DNA includes conditions such as



non-royalties.

NIAS genebank distributes genetic resources onerously now. Once the monetary benefit-sharing system
is in place, the users of genetic resources will have to pay twice: once upon receiving genetic resources and
again upon sharing benefits. Thus, the system should be reviewed.

2) Non-monetary benefit-sharing

The method of sharing benefits gained from genetic resources is not only of a monetary basis. When
NIAS did a joint survey on wild species of buckwheat with Nepal, and invited Nepali researchers to Japan
to educate and transfer the DNA analysis technique. On researching the diversity of landrace rice in
Vietnam, training and a local workshop was carried out as well. In a genetic resource related project
conducted by JICA, Japanese researchers were sent as experts to project sites long term, and the researchers
of counterpart countries were invited to Japan and sent to international conferences in third countries for
the sake of expanding education. These activities that enhance the researchers’ capacity and increase
study opportunities are not as visible as monetary benefits; however, it seems that they function as effective
ways of benefit-sharing in the long term, and thus should be enlarged and developed.

Genebank Project is not only comprised of the exploration and collection of genetic resources. These
activities should be followed by characterization, enhancement and breeding through collaborative work
with counterpart institutions, which is the fruit of the Project. Therefore, there must be effective method
for the benefit-sharing of genetic resources under the new framework.



Research strategies on agricultural genetic resources of Rep. of Korea
according to agreement of the “International Treaty
on Plant Genetic Resources for Food and Agriculture”

Dr. Park Nam-Kyu

Rural Development Agency, Korea

In order to conserve and sustainable use of plant genetic resources for food and agriculture and the fair and
equitable sharing of the benefits, as stated at the International Treaty on Plant Genetic Resources for Food
and Agriculture in Article 1, it is important to conduct collection, evaluation and safe conservation in each
country, especially security of landrace before erosion and establish database of collected germplasm to use
the information conveniently.

Before 1975, we didn’t collect and conserve the genetic resources systematically in Korea, each breeding
research station and institute collected and characterized the germplasm by themselves and directly use to
breeding program. In 1991, Genetic resources division, take full charge on genetic resources, was
established.

Recently, as the effectuation of CBD and agreement of International Treaty on Plant Genetic Resources for
Food and Agriculture, fortunately, the importance of genetic resources was emphasized and wide spread of
the idea we should collect and conserve genetic resources safely, the financial investment to research on
genetic resources was increased. Here I present the major project on conservation of genetic resources in
RDA of Korea.

Collection of genetic resources

Because of rapid decrease of landrace cultivation, we collected Korean cultivars all over the South Korea
during 1985-1986. From 1997, we conducted the collecting project focus on temple area, south and east
islands, east coast area and mountain area of southern part of Korea. We continued to collect landrace and
wild type of plant for breeding material, especially we emphasis the security of genetic material that
possessed in private company or farmers.

Characterization and evaluation

We characterized almost all of major crops, but evaluation such as resistant to pest and environmental
stress is insufficient. So we strengthen the evaluation for breeding, research on biotechnology, search for
new functional material and basic material for sustainable agriculture. The major crops such as rice,
soybean, sesame and cabbage is being evaluated.

During 2001 — 2006, we will conduct mega-project, with the aid of 14 institutes such as Crop Experiment
Station, Horticulture Experiment Station and Provincial Rural Development Administration etc, to evaluate
useful characteristics. In this project, grasp of situation and construct database of basic information of
vegetatively propagated plant will be included.

Also, we will partly conduct evaluation of disease resistance and analysis of components of major
vegetable genetic resources such as genus Solanum, Brassicaceae, Legenaeia and Liliales with related
research institute of Rep. of Korea during 2001 —2004.

Documentation and utilization of information of genetic resources

We computerized passport data, characterization data, distribution data and propagation data. And we are
under the way of constructing image database and completed some of them include barley and rice.

Also, we will construct genetic resources management network in order to open the information to the
institute, university and private company, and prepare to participate international genetic resources network
according to agreement of the International Treaty on Plant Genetic Resources for Food and Agriculture.



Reorganization of integrated management system on agricultural genetic resources

So far, research on genetic resources of Korea was conducted by Genetic resources division, Bioresources
department of NIAST, partly on crop genetic resources. From March 2, 2002, Bioresources department was
independently reestablished to National Institute of Agricultural Biotechnology (NIAB), and strengthen the
no. of researchers and functions to manage the integrate management system include seeds, vegetatively
propagated plant and microorganism. But there is a limitation to manage all the genetic resources in
Genetic resources division, so the insect genetic resources will be dealt with Sericultural and Entomology
Department of NIAST and livestock genetic resources will be dealt with National Livestock Research
Institute for the conservation and characterization.

Owing to the regulation of genetic resources was established by instruction of Rural Development
Administration, it was not so convenient to grasp the germplasm status of organization exclude RDA. So
we try to change the regulation of genetic resources by RDA to instruction of Ministry of Agriculture and
Forestry. In this instruction, collection, characterization, conservation and distribution of genetic resources,
and designate institute for crop breeding to the appointed organization for each seed and vegetatively
propagated plant will be included.

Development of conservation, evaluation and utilization technique for genetic resources

Genetic resources division in RDA adopts molecular biotechnological methods such as RAPD, SSRs,
AFLP and DNA sequencing for analyzing genetic diversity, except conventional method like
characterization and family analysis. Also, we conduct research on cryopreservation in order to develop
effective method for conserving vegetatively propagated plant, for example garlic and potato.

International collaboration Research

RDA conducted international collaboration research and exchange on genetic resources with international
institutes such as IRRI, CYMMIT, CIP and AVRDC, especially RDA dispatch a residential researcher to
IPGRI-APO. Also, we conducted cooperation research on genetic resources to Mongolia, Russia, China,
Thailand and Uzbekistan.

From 2002, RDA conducts 4 years collaboration research project with IPGRI-APO on collection,
evaluation and construct network of information of medicinal plant, which conserved in 14 East Asian
countries include Malaysia, India, Indonesia etc.

Equitable benefit sharing of genetic resources

Rep. of Korea is in force the new variety protective system according to Seed Industry Law from 1998, and
became a member of UPOV on January 7, 2002. The target crop of new variety protective system was 88
kinds of crop at present and it will be extended to 121 crops till 2008. Finally the target will be spread to all
the crops after 2009.

As the effectuation of CBD and agreement of international treaty on plant genetic resources for food and
agriculture, equitable benefit sharing of genetic resources become one of the most important topics. So we
plan to participate and hold seminars and workshops to arrange our standpoint. In the consequence of the
discussion and the mutual agreement, we will gradually fix our opinion.



General Discussion

Mr. Okawa is going to summarize us main points for general discussions.

Comment by Okawa

I would like to show the subjects of the general discussions from my personal viewpoint. In nature of the
purpose of this workshop, we have to share common understandings of the international treaty (IT). I
would like to talk about some of the main points relating interpretation of IT.

The first point is that Dr. Sajise of IPGRI has pointed out, this IT could be applied only for the international
transfer of plant genetic resources (PGR), or not.

The second one is the terminology with regards to PGR. Seeds, vegetative organs and DNA are now
understood to be included in PGR. If the DNA is included one of PGR, distribution of DNA as a genetic
material is being requested. What would be problems of distributing DNA as a material?

The third is which organization is obligatory to participate MLS, there is still some ambiguity. How about
Independent Administrative Agency (IAA) or NIAS genebank, are they obligatory as a part of MLS?

The most important argument is PGR could be used for breeding as well research in the form received.
What is the definition of PGR in the form received? What is the IPR that limits the access to research
and breeding? We cannot receive a conclusion on every aspect, as the genebank we would like to
discuss how we organize the access overseas.

Question by Miyazaki

The first question; under the IT and even before the ratification, do you think any IPR will be asked or
retroactive to the enactment of the IT?

The second one is that, under MLS, PGR is used for research, breeding and trainings, but after introducing,
is it possible to propagate and produce as the form they were introduced?

Answer by Yokoi

For the first one, there is no statement about retroactive application, but generally speaking, any IPR could
not be asked for PGR which was received before the ratification of IT.

For the second, according to MLS, there is a limitation on the purpose of distribution. Therefore, those
applications other than these purposes are banned. If you want to produce seeds, you should not go
through MLS.

Question by Miyazaki

How about the permission by the government?

Answer by Y okoi

You need the permission according to each government policy. In several developing countries, transfer
of PGR is legally prohibited, therefore, you have to abide by such domestic laws.

For the commercial activities, we have a commercial law in each country, therefore, you need to go under
the limitation of the commercial law as well as other laws.

Question by Miyazaki

Japanese government voted abstention with the United States (USA).  What are the reasons that these
two countries voted abstention?

Answer by Yokoi

Japan and USA are the two countries voted abstention. The reason why USA did not vote is as follows.
One is the same as Japan. How we are going to deal with IPR, and also the definition of the PGRFA are
ambiguous. The second reason is the crop list is insufficient. The third is that what we call security,
there is no security article in IT from the government. If there is an enemy country from the USA point of
view, USA should have the right to deny such application

Question by Miyazaki

What will be the Japanese government attitude to the programs from now on?

Answer by Yokoi

After the voting abstention, Japanese representative gave a statement in which the definition of PGR as



well as IPR are ambiguous, therefore, Japan wanted to see the consistency with the Japanese law and
ordinance. Prior to that, Japan thinks this treaty is extremely important and dealing with this IT positively.
Of course the Japanese government wants to participate in this new treaty. But under these conditions, the
Japanese government would like to think about the possibility and consistency with other related laws.
With the Patent Agency as well as Ministry of Economics and Industry as well as other related ministries,
we would like to go ahead and deal with this matter.

Question by Nakagahra

What will be the result of decision made by the Japanese government?

Answer

We do not know how IT is going to be operated, therefore no answer will be given. There will be an
interim committee meeting taking place when there will be an expert meeting to deal with the definition of
MTA and others. When it is going to be ratified, of course there is a ratified meeting by participating
countries. All depends upon the development after these events. Because of this, probably you may see
some effect to the operation of the Japanese Intellectual Law and others, which could be understood later.
But seeing to it, Japanese representatives would like to establish their own attitudes and own views.

Question by Ban

Do you have any time limit on putting signatures for IT? Do you just want to extend it, or you will keep it
neutral?

Answer by Yokoi

In the IT, period for the signature is just one year. After one year the country is able to put signature, but
without any signature, the participation is possible into IT. Therefore, there is no time limit. Of course
the government is not saying to keep it the way it is, but according to the regulation, the participation is not
prohibited even though we do not put our signature. Always FAO activity is very slow, on November 31
in 2001 this was adopted, but the first interim committee is taking place on September or October in 2002,
so it takes one year before they finally come up with the establishment of the committee and the opening,
through the interim committee there are some workshops, and the workshops will have the meeting, even
before the meeting or not. Therefore we think it is difficult to put our signature on IT within one year.

Question by Kurisaki

Concerning the Article 12-3 and the crop list issues, how European countries made their attitude? Do you
think they do not see any problems with their domestic laws about the definition?

Answer by Yokoi

15 participating EU countries took the unified activities for the IT. The EU countries do not have their
own sovereign rights, but the European commission is delegated entirely, therefore they had unified
activities. And non-EU members of the European countries such as Norway, Switzerland, and Russia, and
East European countries called the European group, took unified activities during the general assembly
meetings. After the session in October and December, the attitude is to put the finishing touch on the IT.
Their priority is to finalize the IT. Their main concern is about the crop list. Comparing with Japan and
other developing countries such as Canada, Australia, and the USA, they are much stronger about
expansion of the contents of the crop list. By expanding crop list items, they really would like to establish
the IT. The developing countries would like to establish the IT as quickly as possible, however, European
countries were giving help for ratification, in exchange they would like to see the expansion of the crop list
item. That is the strategy jointly with the developing countries.

Question

Can IT be applied only for transfer of the PGR across the border and is not applicable to transfer of PGR
within the border? We would like to have the common understanding on this point.

Answer by Sajise

It is applicable only for the international exchange, but that is our interpretation. But there are other
interpretations. I think finally it will be determined by the governing body itself. If one country has a
one governing body, it will depend on the common consensus and what will be more beneficial in terms of
promoting the objectives of the MLS.

Question

So it depends on each individual countries attitude?
Answer by Miyazaki



There are two things that we have to consider. First, we have the Japanese genebank, and when the
Japanese user uses its collection, what will happen. And overseas PGR to be introduced to Japan and to
be distributed from the genebank, what should happen? We have to separate those two issues.

For the latter, when we introduce PGR from overseas, MTA should be established, and it should be used
whenever we distribute that to another party. This should be handled within the framework of the IT.
On the other hand, the Japanese landraces collected and preserved in our Genebank could handle outside of
the standard MTA.

We used to consider it more strict for all the things should be included in the MLS. But I think it would
be better to be more flexible, as suggested by Dr. Sajise.

Conservation and utilization of PGR and benefit sharing arising from use, this kind of undertaking should
work well. If we follow the [IPGRI’s interpretation, however, we may not expect much shared benefit
enough for promoting PGR conservation and use. Global Conservation Trust Program is proposed by
IPGRI. We should have a more comprehensive concept for that approach.

Comments by Sajise

I think the interpretation and suggestions of Dr. Miyazaki is one option. And this is the option that will be
most likely acceptable to many countries. You covered both the national concern as well as your
responsibility to MLS. I think that is one option to look forward and it is Japan’s responsibility to put this
as one option.

Question

The next topic is as to the interpretation of the PGR, and does this include DNA or not? DNA is subjected
for distribution as well as seeds and clones?

Comment by Noguchi

From a viewpoint of CBD, the product from the original genetic resources, in case of the microorganism,
when there is a mutation from the species, then that should be handled differently. If there is an artificial
intervention, it should be interpreted outside of that. Interpretation of PGRFA is consistent and many
developing countries would like to have wider coverage. Even with the human intervention or many
artificial interventions, they would like to include that in PGRFA, this is quite a complex issue to be further
discussed in the future. But WIPO or TRIPPS and other international conventions should be considered in
terms of the consistency.  This cannot be handled only with IT. When the details defined for the IT,
then we should refer to other international treaties and conventions, and to have the consistency with that.
And this is the same with the CBD, we are now doing the referring or the reviewing with other conventions
so that we maybe have a more consistency. This is an issue that we have to discuss in more detail in the
future and to make a final definition.

Comment by Okawa

Before the general assembly and the working group, USA proposed the exclusion of the DNA from
PGRFA. At that stage, USA preferred not to include the DNA and developing countries made criticisms
for that. And developing countries are against the opinion of USA, and USA failed in this trial to exclude
DNA. Prior to that, genetic patent components, and they are discussing the definition of that. And they
asked the question to the secretariat, and the secretariat said that is a thing that has to be determined by the
parties involved in the IT. So cellular organisms or DNA may be included in that. So it is not
precisely mentioned in the IT itself, and the process of negotiation, seeds, seedlings, clones and also DNA
and cells can be included. That was the prevailing idea during the process of the negotiation, but DNA as
isolated from the plant or the purified DNA or the synthesized DNA, to what extent the DNA is included is
not clear enough at this stage. This should be discussed furthermore in the future.

Question

DNA itself is the target of the discussion, as to DNA, from where that DNA comes? From the plant, from
a certain variety, DNA itself and its linkage to the variety is important. When we handle DNA, who
has the right to work with the DNA, the person at the origin has the responsibility or the right to have the
DNA? That kind of detailed discussion has been done at the time of negotiation?

Answer by Okawa

We were discussing at the entrance of the discussion so we did not go into detail.

Question by Sato
As to genes and DNA, its interpretation is difficult. The gene itself is not produced by the agriculture



practice. They are included in ancestors, and genes can be created after breeding.  Since gene were not
produced by agricultural performance, we are just looking at the characteristics of the genes, if the patent
will be applied based on the difference of the gene, then it can be claimed by the developing countries.
But if we make a detection system based on the gene, we will not infringe on that patent. I mentioned
about the oligo system for the detection, and a general sequence may detect the gene. In that case, it will
not infringe on the agriculture practice, it will not infringe on any patent. When we say DNA or genes or
we roughly interpret that, it is very difficult. It should be more specific. Taking the example of fishing,
if you have the fishing net, you can fish only for the certain type of fish and not others. You should not
mix all the things in only one net. And that may cause some limitation to our research as a whole.

Comment by Noguchi :

In the case of the patent of DNA or the sequence, combination of sequence data and the function of gene
can be patented. In European countries, natural origin cannot be made into a patent, however, in recent
years, it is possible to make a patent from the natural origin. From the patent world, if you extract DNA
and you specify its characteristics, then you can get IPR. Putting aside the problem of the content of the
gene itself. Maybe the patent is stronger than we thought.

Comment by Yokoi

First of all, we should have definite definitions of these, but there was no mention about DNA or the gene
in IT. The genetic functional unit, this term were used I think that was a genetic component or genetic
parts and components. There was no distinction whether this was a whale or yellowtail or something.
Something that is swimming in this ocean whether is includes the RJ or vertebra, or something, those
definitions were not included in the IT.

The second issue is that about Article 12-3(d), when we are to discuss about this, we have to be very
careful of the term “access”. I discussed this term with many people, but many people just omit the term
access. For example, many peoples say the material obtained from MLS, this is not applicable for the
patent.  But according to the article, it says that the PGR obtained from MLS and the PGR, and there is
IPR, cannot be claimed, which claims access to it.  So this is very delicate. That is to say, limit to access
or if it does not limit the access, that is different. So if does not limit the access to IPR, then it can be
claimed. And if that is the case, the access cannot be limited or something. So this is very ambiguous
and if that is the case, it cannot be claimed.

People understand that the developing nations do not want the developed nations to obtain the patents.
Most of the people think this is a conflict between the developing nations and the developed nations as
regards the patent. But this is not right. One important point is the benefit sharing. Unless there is the
benefit, the benefit cannot be shared. Of course the developing nations want the benefits to be generated.
The problem is access. Developing nations, they feel that they have lots of PGR.  And if they provide
PGR to MLS, however if some PGR in the MLS were patented and the access was limited, MLS function
was ineffective for the developing nations. Therefore, that is the reason why they want the access to be
limited.

What developing nations think is that it is not the limitation of IPR. IPR is preserved by WIPO and the
TRIPPS agreement, and the developing nations are not really arguing about the IPR, because it is already
been established by other conventions. What they say is that with IPR that have been preserved, they do
not want the MLS to just become a form, just a formality. Developed nations including Japan do not want
to decline the level of conservation at the IT. Developing nations do not wish that IPR eradicates IT.
While developed nations do not want the IT eradicates IPR. It seems that we are discussing across the
river. [ think that is very important that both sides stand on the same position and to discuss this with the
common and right understanding.

Question by Ikeda

What is the scope of this MLS? The participation for the MLS, the period, how long should it be
mandatory to belong to the MLS? For example, the national institute and private corporations.

Answer

This is mandatory for the institutions and organizations under the contracting party. If PGR is belonged to
private company or a private person or the prefectural organizations, and these are not under the
supervision of the national or contracting party, it is not mandatory. What is not clear is the PGR
possessed in the national universities and by the JAA. PGR possessed by the national universities, some
possessed by the national universities as the national asset, registered and possessed as the national asset, so



this is under the supervision of the contracting party. But what is not very clear is that if it is possessed by
a research institute or a private professor, just for the tool and material for the experiment, what happens?
Should we consider this and interpret as the PGR? Then how can it be interpreted? Is it under the
supervision of the contracting party? Well, we are not sure. I think that this should be a matter to be
decided in the future together with the Ministry of Education, Technology and Sciences. Concerning the
IAA it is not clear. I think for the long term, I think it depends on the discretion of the contracting party.
But IAA is different from the national organization. It is not the national agency any longer, so it is a
separate and different body. Government does not have the right of possession. Therefore, if the PGR
possessed by the JAA is claimed or requested by the national government. On the other hand, the fund to
manage the genebanks is financed by the national government and those persons who are managing the
genebank are national government officials. From these it means that JAA might be considered as under
the supervision of the contracting party. UK and Brazil have some organizations very close to JAA and
they have the genebanks. We are in the process of researching the conditions in those countries as well
and we have to learn from them and to make a decision. It is one of the most important, one of the most
urgently determined matters in Japan.

Comment by Ikeda

The major points of discussion have already been pointed out by Dr. Yokoi. The way of access and the
benefit sharing have already been referred to, so I think that the contents and the points of discussion have
been already covered. There still are lots of ambiguity and lots of things that have not been resolved yet
in IT, but therefore it will continue to make it more solid and also ask IPGRI for the other work. I would
like to suggest that the general discussion be concluded.



Closing remarks
Jun-ichi Kurisaki
National Institute of Agrobiological Sciences

It is my great pleasure to extend closing remarks at the end of the Workshop on behalf of Organizing
Committee.

The theme of the present Workshop is “International collaborative research on plant genetic resources
under the International Treaty (IT) on Plant Genetic Resources for Food and Agriculture, it is different
from the previous theme of the Workshops. Because of the nice chairmanship of the modulators, the
purpose of the Workshop was almost achieved and we could recognize the interpretation of the articles of
the new IT.

In the morning session, we had three keynote addresses from Dr. Sajise of IPGRI-APO, Mr. Yokoi of
MAFF, and Mr. Okawa of NIAS, and they presented the change of concept of plant genetic resources, the
necessity of the IT, background, contents and problem of the IT. We received the opinion from Mr.
Yokoi about the attitude of the Japanese government to the IT, and we were introduced the role of IPGRI
for the IT. In this session, it was clarified the complex international circumstance around PGR and the
problems in the present situation.

In the afternoon session, four presentations were reported as detailed discussions. Core collection of
barley and its research were presented by Dr. Sato, and he informed the tactics of intellectual property right
(IPR), the relationship between IPR and genes, particularly artificial genes derived from PGR.

The change of the situation in the private companies on the access before and after the CBD and adoption
of IT on November in 2001 was reported. Furthermore, Dr. Noguchi made a summary report of a
questionnaire to the Japanese seed companies about the facilitated access and benefit sharing after use.
The results of the inquiry were very interesting and informative for us.

Dr. Sendo of Hokkaido Plant Genetic Resources Center presented large amounts of activities on PGR
management in the bank and the response of the Hokkaido Prefectual government to the IT. They are
helpful for us. .

Finally Dr. Nagamine told the attitude of NIAS including JAA to the IT and he mentioned the importance
of non-monetary benefit sharing.

This Workshop gave a good chance to researchers and breeders in Japan and foreign country to exchange
views on the access and benefit sharing and discuss the promising way. We organizing committee are
pleased with it.

The time was not enough to reach conclusion, but I think it was quite fruitful day for us. I am expecting
researchers from national research institutes, university, IAA will exchange views and discuss about how to
promote the facilitated access of PGR and how to realize the benefit sharing arising from PGR in future
through the Workshop today.

Further discussion on the articles whose definition are still unclear will be conducted at the interim
committee and expert meeting of FAO before the ratification of the IT internationally, and we have to make
a negotiation on the IT among several departments of MAFF and other related Ministries domestically.
During the steps for adoption, it is expected that a fine definition on the articles will be clarified.
Significance of PGR will increase more and more based on the development of genome research on rice
and other plants, and we have to carefully watch the progress of IT and determine our attitude for the IT.

I am appreciating all the honorable guests and participants from abroad and home for your hot discussion to
the workshop theme. Thank you very much.
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DREDUBNCINE L BEERE BREOEFOMBELZRATAZLE2HREL, 1 9944FKY
BB E FE LT,
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[ERLEEEYREER] &3, RERVBEDTEDORENFIIBENRMELET
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The Contracting Parties agree that the standard Material Transfer Agreement referred to in Article
12.4 shall include a requirement that a recipient who commercializes a product that is a plant genetic
resource for food and agriculture and that incorporates material accessed from the Multilateral System,
shall pay to the mechanism referred to in Article 19.3f, an equitable share of the benefits arising from the
commercialization of that product, except whenever such a product is available without restriction to others
for further research and breeding, in which case the recipient who commercializes shall be encouraged to
make such payment.
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cayFYRMNIADPGRFADHN, FHREDLURIED DIV TIiL, EREBED
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(R-EHEFA) (B%AA)
(research, breeding) (commercialization)
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N )F Artocarpus Breadfruit only.

T AT H A Asparagus

TN T Avena

-k Beta

F~HF Brassica et al. Genera included are: Brassica, Armoracia, Barbarea, Camelina,
Crambe, Diplotaxis, Eruca, Isatis, Lepidium, Raphanobrassica,
Raphanus, Rorippa, and Sinapis. This comprises oilseed and
vegetable crops such as cabbage, rapeseed, mustard, cress, rocket,
radish, and turnip. The species Lepidium meyenii (maca) is
excluded.

FwA Cajanus

Ia<A Cicer

FoxY Citrus Genera Poncirus and Fortunella are included as root stock.

A= ou o mEY R4 Cocos

AaAE¥g Colocasia, Major aroids include taro, cocoyam, dasheen and tannia.

Xanthosoma

=y Daucus

AT Dioscorea

asr. Eleusine

AFT Fragaria

|=avd)] Helianthus

FFLF Hordeum

Aia Ipomoea

TSR — Lathyrus

Ly A<wA Lens

yoa Malus

X R Manihot Manihot esculenta only.

Vaava Musa Except Musa textilis.

AR Oryza

[Srav Vg ate Pennisetum

AT R Phaseolus Except Phaseolus polyanthus.

e 7 Ny Pisum

FALF Secale

N Am Solanum Section tuberosa included, except Solanum phureja.

+Z Solanum Section melongena included.

INH Sorghum

SA2LE Triticosecale

I LF Triticum et al. Including Agropyron, Elymus, and Secale.

IIGTA Vicia

VAL Vigna

[Ny =i=ag Zea Excluding Zea perennis, Zea diploperennis, and Zea luxurians.
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< ARMRCE

Astragalus chinensis, cicer, arenarius

Canavalia Ensiformis

Coronilla Varia

Hedysarum Coronarium

Lathyrus cicera, ciliolatus, hirsutus, ochrus, odoratus, sativus

Lespedeza cuneata, striata, stipulacea

Lotus corniculatus, subbiflorus, uliginosus

Lupinus albus, angustifolius, luteus

Medicago arborea, falcate, sativa, scutellata, rigidula, truncatula

Melilotus albus, officinalis

Onobrychis Viciifolia

Ornithopus Sativus

Prosopis affinis, alba, chilensis, nigra, pallida

Pueraria Phaseoloides

Trifolium alexandrinum, alpestre, ambiguum, angustifolium, arvense, agrocicerum,
hybridum, incarnatum, pratense, repens, resupinatum, rueppellianum,
semipilosum, subterraneum, vesiculosum

SR

Andropogon Gayanus

Agropyron cristatum, desertorum

Agrostis stolonifera, tenuis

Alopecurus Pratensis

Arrhenatherum Elatius

Dactylis Glomerata

Festuca arundinacea, gigantea, heterophylla, ovina, pratensis, rubra

Lolium hybridum, multiflorum, perenne, rigidum, temulentum

Phalaris aquatica, arundinacea

Phleum Pretense

Poa alpina, annua, pratensis

Tripsacum Laxum

sanliih

Atriplex halimus, nummularia

Salsola Vermiculata
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W5, F77, Bothmer (1992) 13£kEH & ORMHMER TN LT AR EBIET T LT O
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LFVIWIE & FRIOBEENSE LT EHERIL TV D,
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Fig. 1. Genepools in barley and differences between categories (Bothmer et al. 2002)

DL, BEBDEZL BEZROP— VT —NMCETDHZE b H o T, RESHL WS F
LAXEBLEREDOEZIIFIZED H vulgare ssp. vulgare & B4R H vulgare ssp. spontaneum
Lo T D, Satoet al. (2002) i3fkiEA4 A LAXOBREEREE ATEE KA L TV 5 (Table 1),
LBl BEERITIAEBCICEERRERER, B FARDLOREE ~0 BRLERT
B, OB BRER, DERICLIFRDEXRIISITOND, - T, NENPBEBIC
BEELI-BEEEOIERIZIOBIVD LW Z il d, BRIIFEET I BEERICHSTAE
PEVHLEEEEROEN EOBRE THINEMET D Z L IXBEERMEIC & > THREEN
T ThDHERHLERIIBERIFETIRBEFEOEEHIZLDE ZANKRELL LA,
BLEEEZOLOOIEKRIVIZBETFRHOBHREETH 12000 Lz,

Table 1. Four major sources of genetic diversity in cultivated barley (Sato et al. 2002)
A) Selection of mutations of importance for domestication, 1. e. the transition from ssp. spontaneum to

ssp. vulgare. The most important mutation was from brittle to non-brittle rachis, a character with a
huge selective advantage for plants in cultivation. This mutation, and a few others, is likely to have



occurred only relatively few times; and, as a result of the founder effect, in a relatively narrow
genetic background.

B) Spontaneous introgression from ssp. spontaneum to ssp. vulgare. This process might have played a
considerable role in early cultivation since a mixture of wild, weedy and more or less domesticated
forms often grew closely together. The early, non-brittle rachis types probably had a higher
outcrossing rate, similar to the higher allogamous nature of ssp. spontaneum, than compared to
modern barley types. There is a general tendency in cultivated plants for development of autogamy
during the domestication process from an allogamous breeding system in nature.

C) Spontaneous, beneficial or neutral mutations assembled in cultivated barley. These mutations
occurred in a low frequency, but over a long period of time (10,000 years). They contributed to
generate further diversity, allowing adaptation to new areas of cultivation:

D) Mutation, recombination and introgression during the course of modern plant breeding. This
process started only relatively recently, about 150 years ago. The breeding efforts have been
intense and the effects are very specific, directed towards particular character sets, such as yield
and disease resistance, i.e. characters which are often quantitatively inherited.

A AR BEETREEORK

HRPIZBRFEINTNWDELT T LFXFORIEE Table 2. Numbers of accessions of 8 largest
BEIZa LXK WTEL, 48 FARICLET crops conserved ex situ in the world (van
% (Table2), 2O L HCFAFLXICEEE Hintum and Menting 2002, source: FAO,
FEEFSRE S ATV AEREE (1) BE1ES 1996) .
ThH5. QBmBANTFTE=LAEWMMETHR Crop Total world accessions
MENES | BRHEHEE LT (9) ZfE Wheat 784,500
ETHRNES R BRB LCAARBRERS parley oo
gﬁﬁ@?é\iﬁ &“L:J:é &%2 Bnéo if:\ MaiZC 277>000
FREETHHAN Y DT T IEST T 27 Phaseolus 268,500
WCHEIETEDRVEED  ERGFEPERK Soybean 174,500
SRR SR A TEE SN T BEEIR Sorghum 168,500
NREWZTFETHIEHO—DIZR->TWD, Brassica 109,000
1. WAL

Table 3 IZHRDOERAF L FBEBERFRFERE 2R Lz, LRI OBEERVPESFL
TWA Z L, John Innes Centre (ZH5RD ssp. spontaneum BIGEIFE O EENEFEIN TV A
RE. AFLXFOEREDOTLLBEEROFRERIILT L —EL TV RY, ¥, EhEh
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ZHENBAINDONR—RETH D, F7-, Barley Genetics Newsletter (21347 L X DEBEF
WET2ERPEHINTWVDEDOT, 2RO LEZNEFNOEEFITER T EIOE A 37§87
BERH D, £le, AR—TFTUVRERFIIFEAS A LXICETIRKED VI v 3 VIREET
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Table 3. Major barley genebanks in the world (van Hintum and Menting 2002)

Institute Country, Acronym Source Rank % % World Reference

City type World spontane-

total um

Plant Gene Resources of Canada, PGRC B 1 11.5 15.1 Diederichsen,
Canada, Saskatoon Saskatoon 2000
Research Centre
USDA Natjonal Small USA., Aberdeen NSGC A 2 7.9 46 PC-GRIN,
Grain Collection 2000
International Centre for Syria, Aleppo  ICARDA B 3 6.7 5.5 Konopka,
Agricultural Research in 2000
Dry Areas
John Innes Centre, UK, Norwich JIC A 4 6.4 444 JIC, 1999
Norwich Research Park
N.I. Vavilov Research  Russia, VIR C 5 52 0.0  Kniipffer,
Institute of Plant St. Petersburg 1999
Industry
Centro Nacional de Brazil, Brasilia CENARG B 6 4.9 0.0  Oliveira, 2000
Pesquisa de Recursos EN
Genéticos e Biotec.
Institute of Crop China, Beijing CAAS D 7 4.6 1.4 IPGRI., 1999
Germplasm Resources
Genebank, Inst. for Germany, IPK A 8 35 1.3 IPK. 1999

Plant Genetics and Crop Gatersleben

Plant Research

Biodiversity Ethiopia, Addis BCRI D 9 34 0.0 IPGRI. 1999
Conservation and Ababa

Research Institute

Institute of Agroecology Ukraine, Kiev IAB D 10 2.1 0.0 IPGRI, 1999
and Biotechnology

Research Inst. for Japan, Kurashiki RIB D 17 1.5 0.5 IPGRI, 1999
Bioresources,

Okayama University

Total 57.7 72.8

These data were used in addition to the JPGRI Directory of Germplasm Collections and the European Barley
Database. The collections listed cover about 58% of the 372, 792 global barley accessions and 73% of the world’s
32, 977 ssp. spontaneum accessions (in order of collection size) Data source: A= downloaded via Internet.

B=received on request by Email, C= exported from the European Barley Data Base (November 1999 copy).
D= IPGRI Directory of Germplasm Collections (IPGRI. 1999).

Germplasm Preserved in Okayama University 1983 & LTHRL T3, Tk, ZRHOBEEIR
PR L E L O TRERMRERIBELIERL TR, BELHEHETEALTWVD, %
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B2 (EEELOBES) ORVIRIERLTWS, B, RERRFRER CUHIEETCHA
B LM Bt ORRIC DT o TIXHEMELZFEL LTEA L TWS, I BFEFORIZ,
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REIR T2, 000 LLT) 28352 LM BCC 235 B0 THSD. BCCIXKB AR, 7k
f&. Hordeum vulgare. subsp. Spontaneum 0D Hordeum BOFAERB L ONER - BELZKED5
DEIFNLHERLINTWD (Table 4) , MILKRFZFEFAYRERAIIIE - B7 V7 (BA, #ifE
25, FE RV, T=FUBIUAS U R) OFEREBLUHBAELZHEY LTV (Table 5) ,
BCC DEAFIEIBERTIR TH AN, BERANIICHE TIPS ICITEME T—EE GRILFE 25 KL,
BYAERE - EBGRHEL 100kD) ZEMT B, BEEMAICEEL Tk, ERFHEORI L BMIHE%OT — % DiE
HRRDEND, BFEINEZT—FIZESNVTT —FR—IABHEEL, A FZ—Xy N L TRABET
BFETH D,

BE, B - AT UTHUR, 7A VKR, 3—8a v ZTOMOME, BAEOY T S N—T
DWTIIEAERIN & ED-TEY . BEFISCTEMEZEBLTWS, LihL, BY Y7 - 467
7 U4 (ICARDA) \ =FFETITBEER T s 7Y X2DMELH- T, BHANEELL., 2Ly
Ta VARRDOZERIENTWS, BAICHT - T 1993 ED AW SR TFENUANICE S h -8
EEIRIZOWTIER LM T A 20T UERBIEIR W B L TV 5,

Table 4. Categories of the Barley Core Collection Table 5. Tentative sizes of subgroups in BCC
Category No of accessions Subgroup Cultivars _Landraces
1. Cultivars 500 Ethiopia 5 100
2. Landraces 800 West Asia. North Africa 15 300

South and East Asia 80 300
3. Hordeum spontaneum  150-200

Europe 200 80
4. Other Hordeum species  60-100 (ca. 2 per species) North and South America 150 30
5. Genetic Stocks max. 200 Others 35 0

Total 485 810
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Table 1 A five-year plan for exploration abroad in 2001 — 2005
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