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of plant germplasm resources. Thus, some developed countries pay increased
attention to research work on germplasm resources. By combining such research
with modern biotechnology, they have made an important progress in this field.

Collection of Local Plant Varieties in China

10. In the middle and late 1950s a nation-wide collection activity for field
crop germplasm resources was launched. About 200,000 accessions of nearly
50 species of field crops were collected at that time. In August 1978, the
Institute of Crop Germplasm Resources of the Chinese Academy of Agricultural

Sciences was established. Afterwards some crop germplasm resources
institutions were established one after another in provincial, autonomous
region and municipality academies. A widespread supplementary collection of

crop germplasm resources was thus made all over the country. About 100,000
accessions of 60 crops were collected. The amount of crop germplasm resources
in China has now reached 300,000 accessions, which stored amount is one of the
greatest in the world.

11. Towards the end of the sixth Five-Year Plan period, searches for crop
germplasm resources were made successively in Tibet, Yunnan, Shennongjia, the
areas of the three Gorges along the Yangtze River, and Hainan Island. More
than 10,000 new germplasm resource accessions were collected, including some
rare and endangered germplasm. For instance, during the period of search in
Yunnan, over 4,000 accessions of various germplasm resources were collected.
Rice germplasm with the characteristics of broad adaptation, strong resistance
to environmental stress, big spikes and kernels and good quality were dis-
covered. It has provided a scientific basis for the assertion that China's
Yunnan is one of the centers of origin of rice in the world.

12, In addition, some excellent Yunnan wheat germplasm with high protein
content and big kernels was collected. Twenty-three varieties of bread wheat
were discovered for the first time, including 15 varieties which had not been
reported before either at home or abroad. When the search was conducted in the
area of the Three Gorges in Sichuan Province, a total of 1,774 accessions of
crop seeds and vegetative propagating material were collected including some
rare and excellent germplasms, such as wild buckwheat, wild soybean, big
cucumber and Ma glutinous millet.

Conservation of Plant Gemnetic Resources

13. In order to strengthen the work on the conservation of plant genetic
resources, China has established a modern national crop germplasm bank with a
conservation capacity of 400,000 accessions. It is a long-term storage center
for germplasm resources, and the center of germplasm specimen and seed data
management in China. It is also one of the biggest in capacity and most
modern gene banks in the world. It now stores 204,000 accessions of 160
crops. They belong to 28 families, 160 genera, more than 400 species
(including subspecies), 580 botanical varieties, and 448 types. Data of the
crop germplasm resources has been put into a computer. An information
management system for national crop germplasm has been established. It
includes a database for gene bank management, a database for the evaluation of
characteristics, and a database for the exchange of germplasm resources both
at home and abroad. Standardized management of the gene bank has been
realized. Some medium-term gene banks for crop and forage grass germplasm
resources have been built in Hangzhou, Gouangzhou and Harbin. Thus, a network
with rational distribution and long and medium-term storage conditions has
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Taigu genic male sterility; inter-subspecies crossing between Indica and
Japonica rice and apomicsis in rice. Some of those research results have been
developed and used in production.

Crop Breeding and Elite Seed Multiplication and Extension

21. Since the middle of the 1950s, China has set up a national network for
the regional testing of crop varieties, which is formed (i) at the national
level and (ii) at the province, autonomous region and municipality level. This
network is managed by the Jjoint efforts of the national and provincial agri-
cultural research institutions and the crop seed administration departments at
corresponding levels. More than 900 regional variety test sites have been set
up for over 20 crops and a properly organized regional test network has been
formed. At the beginning of the Seventh Five-Year-Plan period, in order to
strengthen the regional tests of major crop varieties, such tests were included
in the national industrial test project, which emphasized the construction of
168 regional test sites for rice, wheat, maize, soybean and cotton.

22. At the same time, we have carried out extensive elite seed multiplication
work. A policy of "four self with one supplement" was put forward in 1958,
that is "self-selection, self-multiplication, self-preservation and self-use
of seeds, supplemented with adjustment." This policy promoted the multi-
plication and distribution of elite seed under conditions of the times. After
that, important reforms were conducted to strengthen China's elite seed
multiplication, including the specialization of seed production, the mechani-
zation of seed processing, the standardization of seed quality, the regionali-
zation of variety distribution and the organization of a unified seed supply
at the county level. As an aspect of elite seed multiplication, a series of
measures were adopted to raise the multiplication coefficient and the seed
production output, such as exploiting climatic differences among regions by
conducting breeding in the north and multiplication in the south or breeding
in the south and multiplication in the north and realizing multi-generation
multiplication each year. More than 2,000 seed companies have been set up in
the whole country and a developing industry with a certain economic strength
has been formed. In recent years, the Government has also elaborated the
"Seeds Administrative Regulations in the People's Republic of China" and the
"Detailed Implementation Rules of Crop Seeds,'" which contain a series of requ-
lations for crop seed promotion and utilization and permitted research and
teaching institutions to manage seeds and coexist with seed companies. All
these have played an important role in promoting elite seed multiplication,
seed quality preservation and the rapid extension of elite seeds.

PROSPECTS FOR PLANT BREEDING AND EXTENSION IN CHINA

23. Crop germplasm resource studies should be reinforced. Although in recent
years, considerable development and marked progress in crop germplasm resource
studies in China have been made, we still have a long way to go in doing the
research both intensively and extensively, compared with the developed
countries and international agricultural research institutions. Therefore, as
a basic task, crop germplasm resource studies must be reinforced in real ear-
nest. Scientific and proper evaluation of the results of the crop germplasm
resource studies should be based on its special characteristic in order to
stabilize the size of professional teams. Collection and exchange of crop
germplasm resources at home and abroad should be continued to provide good
germplasm resources for the crop variety improvement so that new varieties and
combinations of high yield, high quality and multiresistance can be bred.
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24. Great efforts should be made in breeding new varieties of high yield,
high quality and multiresistance. New crop varieties suitable for the middle
and low-yielding areas should be bred, paying the same attention to this task
as when breeding for the high-yielding areas. New crop varieties with
resistances to drought, water logging, low temperature, saline-alkaline soils,
wind, diseases and pests should be bred and developed to overcome the problems
of mnatural disasters, low yields and other stresses. A remarkable feature of
disease-and-pest-resistance breeding at the present time is the progress from
single-resistance breeding to multiresistance breeding. The selection of crop
germplasm resistance sources and the breeding of new high-yielding, high-
quality and multiresistant crop varieties should be strengthened for the
specific situation in China.

25. To further develop the market economy and improve the living standard of
urban and rural people, quality breeding, including various kinds of famous,
special and quality crop varieties should be bred and extended to meet the
needs of the development of agriculture with high yield, high quality and high
efficiency.

26. Real attention should be paid to basic research on crop breeding. Al-
though significant progress in this respect has been made, considerable gaps
still remain between China and the developed countries. Research on the
relationship between the formation and development of important characters and
environmental conditions, on the genetic control of disease and pest resis-
tances, on adversity resistance and on other economic characters, and on the
theory and the methods for the application of cytology and molecular genetics
in plant breeding should be closely integrated with the tasks of plant
breeding. Comprehensive planning, reasonable arrangement and definite division
of labor should be carried out with joint effort by multi-sectors and multi-
subjects so that significant breakthroughs can be made in plant breeding and
the breeding research level improved continuously.

27. Vigorous action should be taken to enhance the protection of new plant
varieties. The newly-bred plant varieties are the products of 1labor and
intelligence by agricultural scientists. They should certainly be protected.
On the basis of the existing regulations and measures, the process of the
legislative work in the protection of intellectual property rights for plant
varieties and seed production should be accelerated. The work of breeding new
plant varieties and extension should be protected by the agricultural basic
law so as to make new contributions to the realization of our country's trans-
formation from self-sufficiency to a comparatively high standard of living.



REGULATIONS ON SEED MANAGEMENT AND THE CURRENT
SITUATION OF THE PROTECTION OF NEW PLANT VARIETIES IN CHINA

1. The Chinese Government has always attached importance to the development
of the seed industry and given support both through policies and funding. A
scientific and technical system for seed including crop germplasm resources,
genetics, breeding, regional trials, propagation, extension and marketing of
good varieties and a network of technical services for good varieties and
methods has been gradually set up. The issuance in 1989 of the Seed Manage-
ment Regulations of the People's Republic of China put seed management into a
legal framework. Meanwhile, the Chinese Govermment is reviewing its policies
to estalish relevant laws on plant variety protection to safequard the rights
of plant breeders whose intellectual property rights are valued.

DEVELOPMENT OF SEED UNDERTAKINGS

2. As one of the most basic means of agricultural production, seed has
always been given an important position by the government of every country.
Since the founding of the People's Republic of China, great attention has been
paid to variety improvement and seed production by the Chinese Government. As
early as 1950, the Ministry of Agriculture drew up a Five-Year Plan of Good
Variety Diffusion (Draft) and launched a mass movement of seed selection. In
1958, a guideline was established by the Ministry of Agriculture, underlining
that seed production must be carried out by agricultural production coopera-
tives under the principle of self-breeding, self-selection, selfreserve and
self-use supplemented by government redistribution (this is usually called the
"four-selves and one-supplement'). It stipulated that the collective produc-
tion units should reserve seed for their own field production and that, only
when necessary, the redistribution of good varieties would be made by the
Government. In November 1962, the Central Committee of the Communist Party of
China and the State Council issued its Decision on the Enhancement of Seed
Work, which required that agricultural research institutes undertaking plant
breeding, demonstration farms for seed multiplication of good varieties, and
seed stations (or seed companies) for good variety extension should be recti-
fied and strengthened. A three-level breeding system was gradually formed in
different areas, with good variety farms in each county as its core, good
variety farms of communes or brigades as its bridges and seed production
fields as its basis. This speeded up the diffusion of good varieties. In May
1978, the State Council issued its document No. 97 which approved and trans-
mitted a Report on Enhancement of Seed Work Undertakings made by the Ministry
of Agriculture and Forestry. The document required that seed companies and
seed bases should be established and State farms should be reformed; that the
extension system for the multiplication of seed of good varieties should be
amplified; that the regionalization of variety distribution, the speciali-
zation of seed production, the mechanization of processing and the standardi-
zation of seed quality should be reached step by step; and that the supply of
seed should be managed throughout by the counties in accordance with the
"four-izations and one-supply" principle. On March 13, 1989, the State
Council issued the Seed Management Regulations of the People's Republic of
China. On June 24, 1991, the Ministry of Agriculture issued Detailed Imple-
mentation Rules to the Seed Management Regulations of the People's Republic of
China on Agricultural Crop Seeds and other relevant supporting documents.
Most of the provinces, autonomous regions and municipalities have issued their
own seed management regulations or measures which provide seed management with
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a legal framework and protzct the legal rights of breeders, producers, sellers
and users.

3. Starting from the middle 1950s, China has established a regional trials
network of plant varieties at the State level and at provincial, autonomous
region or municipality levels in which the daily work is supervised by the
central or provincial agricultural research institutions or the seed manage-
ment departments at their respective levels. 1In 1984, the central Government
allocated special funds to construct the 168 regional experimental centers for
rice, wheat, maize, coftton and soybean varieties. At the same time, the
Government and the provincial governments set up their plant variety exami-
nation committees one after another, and drew up and released their plant
variety examination regulations. From 1983 to 1987, 13 State criteria
including the Food Crop Seed Inspection Rules and the Agricultural Crop Seed
Inspection Rules were issued by the State Standard Bureau and seed quality
supervision and inspec:ion agencies were set up all over the country. From
1983 to 1991, with loans from the World Bank, 18 seed centers, 74 seed and
nursery stock bases ead 35 modernized seed processing assembly lines were
constructed in 15 important agricultural production areas. The China National
Seed Corporation, set vp in 1978, has established trade relations and business
contacts with seed corporations from more than 40 countries and regions all
over the world. The technology transfer of the complete set of three 1lines
for Indica hybrid rice seed production to American Western 0il Company and
Australian Cargill Company in 1980 and 1981 respectively marked for China the
time when its scientific results in seed improvement entered the field of
international business.

SEED MANAGEMENT REGULATIONS

4, According to the Seed Management Regulations of the People's Republic of
China issued by the State Council in 1989 and the Detailed Implementation
Rules on Crop Seeds :o the Seed Management Regulations of the People's Republic
of China issued by f'he Ministry of Agriculture in 1991, the organization of
seed management in China is currently as follows:

(i) Selecting 24 Breeding.- The selecting and breeding of new plant
varieties are mainly carried out by agricultural scientific research, educa-
tional and production units at and above the prefecture and municipality
levels, but the involvement of other collectives and individuals is also
encouraged.

(ii) Regional 17:ials.- These are jointly organized by the central and
provincial agricul:ural scientific research units and seed management depart-
ments. Regional adaptability trials for 2-3 years and field production trials
for 1-2 years are :onducted for each newly-bred good variety.

(iii) Variety Ex:mination.- Variety examination committees at the State,
provincial, auton>nous region or municipality 1levels take charge of the
examination of nev varieties. The members of the examination committees are
elected from admiristrative, seed management, scientific research and educa-
tional imnstituticrs. Those varieties that pass the examination will be
awarded certifica.2s and will be registered and made publicly available by the
responsible agrici..tural departments at the corresponding levels.

(iv) Seed Prodiction.- Specialized production is carried out mainly by the
State-built seed production bases. Townships and individuals are also
encouraged to proiuce seeds of good varieties for their own use. Seed produc-
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tion units at different levels must hold a Seed Production License issued by
the responsible departments of the People's Government at the county or higher
level.

(v) Seed Marketing.- Conventional seeds are marketed through various
channels. The main hybrid seeds are marketed by designated units. The Regqu-
lations on Producing and Marketing Crop Seeds and Animal Vaccines by
Agricultural Scientific Research and Educational Units issued by the Ministry
of Agriculture in 1992 permit agricultural scientific research and educational
units to produce and market all kinds of good crop seeds (including conven-
tional seeds, hybrid seeds and seed plantlets) either produced by themselves
or imported from abroad after the seeds have been subjected to trials. Seed
marketing units must hold a Seed Marketing License and a Business License
prior to commencing operations.

(vi) Seed Inspection and Quarantine.- The relevant agencies of responsible

departments at all levels and their designated units are in charge of seed
quality inspection and quarantine for seed diseases and pests in accordance
with relevant State regulations on seed inspection and plant quarantine.

ESTABLISHMENT OF SEED MANAGEMENT AGENCIES

5. According to the Seed Management Regulations of the People's Republic of
China, the competent agricultural and forestry departments of the people's
governments at different levels must take charge of the management of crop and
forest seeds. The Agricultural Department of the Ministry of Agriculture takes
charge of the management of national seed production. The following branches
are set up under the Agricultural Department to carry out specific tasks:

(i) The Seed Division is in charge of drafting relevant regulations, plans
and policies on seed and supervising seed management.

(ii) The National Seed Station is in charge of the implementation of seed
technology programmes, of the extension and application of new technologies and
methods of seed production, of the control and supervision of seed quality,
and of seed processing and vocational training.

(iii) The National Plant Variety Examination Committee is in charge of
examining new varieties.

(iv) The China National Seed Corporation is engaged in the international
and domestic seed trade.

6. Seed stations and seed companies of the competent agricultural depart-
ments in the people's governments at provincial, prefecture (city) and county
levels are in charge of seed-related matters for their own areas.

PROTECTION OF NEW VARIETIES

7. Until now, China has not had a set of special regulations on new plant
varieties. According to Article 25, Section 6, of the Patent Law of the
People's Republic of China, animal and plant varieties shall not be awarded
patents, but the breeding methods of new animal and plant varieties are
protectable by the Patent Law. It is said in Article 38 of the Detailed
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Implementation Rules on Agricultural Crop Seeds of the Seed Management Regula-
tions of the People's Republic of China of June 1991, established by the
Ministry of Agriculture, that the transfer of new plant varieties (parents)
and seed production technology against payment is allowed and that its imple-
mentation should be in accordance with the State laws on technology transfer.

8. Certain transfers of new plant varieties against payment have been made
all over China in accordance with the relevant State policies. On the basis
of learning from each other, complementing each other and sharing risks and
profits, various forms of ‘'breeding, propagation and extension (marketing)
unions" have been jointly established by seed breeding units, seed companies
and seed production farms, which effectively protect the interests of seed
producers, sellers and users and promote the development of China's seed
objectives. The three main activities of "breeding, propagation and extension
(marketing) unions" are as follows:

(i) Breeding wunits transfer their good breeding technologies to seed
companies against payment. They provide breeder's seeds and relevant
technologies, and take charge of technical instruction in and supervision of
seed production. Seed companies are in charge of the propagation, production
management and extension (marketing) of new varieties.

(ii) Corporations or groups, which are Jjointly established by breeding
units, propagation farms of good varieties and seed companies, provide
services including variety trials, exhibition, propagation and the marketing
of new varieties.

(iii) Breeding units and propagation units of good varieties are jointly
responsible for seed management whereas breeding units are responsible for
getting through the procedures necessary to obtain "the three licenses."

9. In order for China to bring its economy into the world trading system and
to meet the statutes of a contracting party of the General Agreement on
Tariffs and Trade (GATT), it is necessary for China to develop a new variety
protection system which will be able to meet the requirement of the relevant
international agreements on intellectual property right protection, to help to
introduce good varieties from other countries in the world and to mobilize the
initiative of our  —country's research and educational organizations,
technicians, seed companies and individuals in breeding new varieties. The
country's relevant departments are now establishing the special capability
necessary to carry out investigation and research, and to draft relevant laws
and regulations so as to establish a plant variety protection system suitable
to the specific conditions of China, so as to safeqguard the rights of the
breeders.



THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES IN BANGLADESH;
THE POLICY ON THE PROTECTION OF NEW VARIETIES

1. Bangladesh was originally a part of British India. In 1947, British
India, known as the Indian subcontinent, was partitioned into two independent
States, India and Pakistan. Bangladesh became a part of Pakistan and was
known as East Pakistan from 1947 to 1971. Later in 1971, East Pakistan became
independent and sovereign again and named as Bangladesh. It is situated
between 20°35' and 26°75' N latitudes and 88°75' and 92°40' E longitudes.

Plant Breeding in Bangladesh

2. During 1908, research in agriculture was institutionalized. 1In 1938,
with the establishment of the Bengal Agricultural Institute (College) at
Dhaka, agricultural education was initiated. During the early part of this
century, research was confined mostly to rice, jute and sugarcane and as a
result many improved crop varieties were developed. Up to 1950, sixty-three
rice varieties were developed through mass, pure line selection and hybridi-
zation. But very few of those varieties were adopted by farmers. Due to lack
of an efficient technology transfer mechanism, it was not possible to make
those varieties popular among farmers.

3. Research on agriculture vis-a-vis plant breeding went through a series of
organizational and structural changes during the 1950s and 60s. At present,
only Government organizations are responsible for plant breeding. The
Bangladesh Agricultural Research Institute (BARI, 1976) is a multi-crop
research institute responsible for breeding all crops except rice, jute,
sugarcane and tea; for these <crops there exist respective specialized
institutes, which are the Bangladesh Rice Research Institute (BRRI, 1970), the
Bangladesh Jute Research Institute (BJRI, 1951), the Bangladesh Tea Research
Institute (BTRI, 1952), the Sugarcane Research and Training Institute (SRTI,
1951). The Bangladesh Institute of Nuclear Agriculture (BINA, 1961), the
Bangladesh Forest Research Institute (BFRI, 1955), the Institute of Post
Graduate Studies in Agriculture (IPSA, 1983) and the Bangladesh Agricultural
University (BAU, 1962) carry out research on plant breeding too. Of these
Institutes, BAU, BFRI, IPSA, BINA and BARI are multi-crop research organi-
zations and the rests are mono-crop institutes.

4. During the 1last two decades, these organizations developed and released
153 varieties of 33 crops (see Table 1). Since its inception in 1970, the
Bangladesh Rice Research Institute developed 29 modern rice varieties now
planted in 50% of the rice fields and contributing 70% of the food production
in the country. The total area planted with rice, the major crop of
Bangladesh, amounts to 10.5 million ha, 80% of the cultivated land.

5. There is no plant breeding activity in the private sector in Bangladesh.
But a large amount of vegetable seeds and seeds of a few seasonal fruits are
imported every year by the private sector. Vegetable seeds are imported
without wvariety denominations. Bangladesh annually requires about 1,000
metric tons of vegetable seed. The public sector supply can cover only 5% of
the total demand and the rest is filled by the private sector from internal
sources and by import. A considerable proportion of vegetable seeds, now
imported, could be produced in the country.
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Table 1: Varieties of crops developed by different organizations and
released by the National Seed Board (NSB), Bangladesh 1970-92.

Number of varieties developed¥*

Crops BARI BRRI BJRI SRTI BTRI BINA BAU IPSA TOTAL
Rice - 29 - - - 2 1 - 32
Wheat 16 - - - - - - - 16
Jute and mesta - - 8 - - 1 - - 9
Sugarcane - - - 7 - - - - 7
Potato and sweet potato 6 - - - - - - - 6
Maize and millets 6 - - - - - - - 6
Pulses 6 - - - - 2 - 2 10
0il seeds 14 - - - - 2 4 - 20
Cotton 6 - - - - - - 6
Vegetables 12 - 1 - - - - - 13
Spices 3 - - - - - - - 3
Fruits 2 - - - - - - - 2
Others 7 - - - 6 - - - 13
Total 78 29 9 7 6 7 5 2 143

* BARI = Bangladesh Agricultural Research Institute
BRRI = Bangladesh Rice Research Institute
BJRI = Bangladesh Jute Research Institute
SRTI = Sugarcane Research and Training Institute
BTRI = Bangladesh Tea Research Institute
BINA = Bangladesh Institute of Nuclear Agriculture
BAU = Bangladesh Agricultural University
IPSA = Institute of Post Graduate Studies in Agriculture

The Seed Industry in Bangladesh

6. To develop a seed program in Bangladesh, the Seed Ordinance of 1977
provided for the establishment of a National Seed Board (NSB) and a Seed
Certification Agency (SCA), and the Seed Rules of 1980 specified the functions
of the NSB and the SCA. The functions of the NSB are (i) to plan and co-
ordinate the seed policy; (ii) to recommend seed certification and testing
standards; (iii) to approve the release of new varieties; and (iv) to
advise the Government on the import and export of seeds. The seed certifying
agency is responsible for the quality control of seeds sold to farmers. At
present, out of 33 crops released by the NSB, only three crops (rice, wheat
and jute) are under a certification scheme and the other 30 crops are sold
without any certification. Furthermore, out of the total requirement of seed
of the said three crops, only 5% can be produced and certified by the SCA and

—
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the rest is produced and marketed by farmers and private dealers without
certification. In Bangladesh, quality seeds are classified into the three
classes, such as breeder's, foundation and certified seed.

7. The Bangladesh Agricultural Development Corporation (BADC), established
in 1961, is the only public sector agency for seed production and distribution
in the country. The production and marketing of quality seeds by the BADC
covers approximately 5% of the requirements in rice, 20% in wheat, 15% in
jute, 8% in potato, and a negligible proportion in pulse, o0il seed and
vegetable crops. The BADC receives the breeder's seed from the research
organizations and produces the foundation seed. The foundation seed is then
sent to contract growers. The contract growers produce the certified seed
which is purchased by the BADC at a high price. The certified seed is pro-
cessed, stored and marketed to farmers by the BADC directly or through private
dealers, at a subsidized, 1lower price. The major portion of the demand of
seed by farmers is met, however, by private seed dealers, farmer-to-farmer
exchange and with farmers' own seed. The quality of these categories of seed
is not ensured.

8. It is found that a large amount of the seed requirement is met by the
private sector. However, the quality of the seeds produced by the private
sector is rather poor. Usually, they are small traders or farmers producing
their own seeds. The private sector seed traders 1lack know-how of seed
production and processing and storage facilities. Marketing channels are also
poor. Private seed dealers purchase seeds from their contract farmers, store
them and distribute them through their own sales centers or agents. Seeds are
not processed and stored under appropriate conditions nor are they kept in
sealed containers. The private sector seed industry in Bangladesh has the
following constraints:

(i) 1lack of manpower trained in seed technology:
(ii) 1lack of facilities for seed processing, storage and marketing;
(1ii) 1lack of financial incentives for big seed companies:;

(iv) lack of information on the actual demand for seeds of different crops,
a demand which fluctuates. There is a tendency for farmers to keep
their 0ld and poor quality seed stock. Awareness of the importance of
replacing o0ld stocks is lacking;

(v) unhealthy competition with the public sector, i.e. subsidy or sale of
seeds by Government without a fixed price; and

(vi) in certain situations, lack of high-yielding and well-adapted
varieties.

The Seed Policy of Bangladesh

9. The government of Bangladesh approved a Seed Policy in 1990. Main
features of the Policy are:

(i) to train manpower in both the public and private sectors of the seed
industry:

(ii) to encourage the private seed industry in the country and healthy
competition between the private and public sectors involved in the
seed industry:;

(iii) to take, within the plant quarantine regulation, a liberal policy to
encourage the import of superior crop germplasm from abroad;
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(iv) to instruct the public sector seed industry to train manpower in the
private sector and to make available their processing and storage
facilities to private seed dealers:;

(v) to promote the production of quality seeds and their distribution
among farmers; and

(vi) to promote joint ventures between the public and private sectors.

10. According to the Seed Policy of 1990, seed certification is required only
on a voluntary basis except for breeder's and foundation seed. Five crops
(rice, wheat, sugarcane, jute and potato) were declared as notified/ con-
trolled crops. Evaluation and release of varieties of the notified crops are
regulated, while release procedures for the other crops are rather simpli-
fied. There are provisions for the mandatory registration of new varieties
bred both by the public and private sectors. Release and registration of
varieties are kept separate. The Seed Ordinance of 1977 and the Seed Rules of
1980 are being revised in the light of the Seed Policy of 1990.

The Policy on the Protection of New Varieties

11. As plant breeding does not exist in the private sector and the seed
industry is just developing, there were no provisions on the protection of new
varieties in the Seed Ordinance of 1977; neither was any provision included in
the Seed Policy of 1990. However, there is a provision for the registration
of varieties and protection of trademarks for the registered seed dealers.



THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES IN INDIA;
THE POLICY ON THE PROTECTION OF NEW VARIETIES

RESEARCH SET-UP

1. In India, the Indian Council of Agricultural Research (ICAR) is the apex
body for coordinating research on agriculture, animal husbandry and allied
aspects. For research related to crop improvement, the Council has an infra-
structure of 15 research institutes, 9 national research centers, 32 coordi-
nated crop improvement projects and 5 project directorates, besides the
research programs in 26 State Agricultural Universities. These institutions
have over 600 cooperating centers to cater for the research for the diverse
requirements of different crops, commodities, regions, seasons, situations and
systems.

VARIETAL DEVELOPMENT

2. Ever since crop improvement programs began in India during 1921-26 in a
sketchy manner, the overall infrastructure has matured into a well-knit
program of specific research projects and responsibilities for each center.
The research achievements have contributed both to the advances in 1Indian
agriculture, making India self-reliant in important crops, and in helping many
developing countries where high-yielding cultivars developed in India are
grown on a large scale.

3. India has the distinction of having developed hybrids in pearl millet,
cotton, castorbean, grain sorghum and pigeonpea for the first time in the
world. Due to concerted coordinated research efforts, over 2,000 varieties of
different crops have been released and notified for commercial cultivation in
the country. It is worth mentioning that Government of India's "notification"
of variety is a prerequisite for undertaking certified seed production. About
99% of the notified varieties are contributions of the public sector. It is
estimated that about 40% of the notified varieties are in commercial culti-
vation in different proportions. Along with the associated crop production
technologies, the high-yielding cultivars can cater for the crop production
requirements of the major portion of the diverse agroclimatic regions, seasons
and situations in India.

4. Once taken to the farmers, a number of improved varieties have proved
their worth and have enhanced productivity substantially. The genetic
potential has often been shown to be almost four times higher than that of the
national average yields. It is amply demonstrated that an enhanced yield of
20-25% could be realized just by replacing the obsolete varieties with the
quality seed of improved varieties. The case of a few crops in pulses and
oilseeds, where it is often said that not much has been done to improve
production and productivity, is worth mentioning. In important pulse crops,
namely chickpea, pigeonpea, mungbean, urdbean and field pea, gains to the tune
of 70-80% have been observed in National Demonstrations conducted on farmers'
fields by the use of improved varieties along with the associated production
technology packages. Similarly, the potential of newly evolved hybrid oilseed
varieties has been shown to be at least two to four times higher than the
average national yields for various oilseed crops. Obviously, the seed pro-
duction of suitable cultivars is of paramount significance to enhance pro-
duction and productivity to meet the requirements of the increasing population
in the country and also to export agricultural products to needy countries, so
that the country gains in monetary terms as well.
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SEED TECHNOLOGY RESEARCH AND SEED PRODUCTION

5. Initiated in a coordinated manner in 1979, seed technology research on an
organised basis is conducted in 23 centers in different State Agricultural
Universities with multidisciplinary teams involving 58 scientific,
84 technical as well as 31 administrative and supporting staff. The centers
undertake research programs on aspects 1like seed production, processing,
health and storage. In addition, a Central Seed Testing Laboratory has been
established to discharge statutory functions and a Seed Section has been
created at the ICAR Headquarters to deal with all aspects of seed research and
breeder's seed production.

6. There are 38 breeder's seed production units for field crops and 11 for
vegetable crops located in various State Agricultural Universities and ICAR
institutes. Presently, there are 64 scientific and 85 technical positions in
these institutions under the program. In addition, separate units for the
production of breeder's seed of groundnut, sunflower and soybean have been
established at 24 centers with 44 scientific, 101 technical as well as
16 administrative and supporting staff.

7. On the development side, there exist a National Seeds Corporation and a
State Farms Corporation of India at the central level to organize and under-
take foundation and certified seed production besides taking programs on
breeder's seed production on a small scale. At the State level there are seed
corporations in 13 States to organize foundation and certified seed
production. Also, as the Government of India does not differentiate between
the public and private sectors in the supply of breeder's seed, private seed
companies are also involved in the production of foundation and certified seed
of public-bred varieties in addition to seed production of their own varieties.

8. It is widely felt that the conversion of breeder's seed into foundation
seed and subsequently into certified seed, which ultimately has to go to the
farmer, is far from being satisfactory. Similarly, the fact remains that the
distribution of certified seed to farmers is quite low as compared to the
actual requirements for the gross area cropped in the country. The other
important point 1is regarding the seed production of newly-evolved crop
varieties. Even in the midst of a fairly appreciable pace of varietal
development in the country through the large set-up of coordinated program
centers, much is desired to bring timely awareness to development agencies
and, consequently, to farmers about the potential of new varieties.

NEW POLICY ON SEED DEVELOPMENT

9. Since independence, Indian agriculture has witnessed spectacular advances
in crop production and productivity as a result of the dedicated efforts of
farmers, researchers and planners coupled with the necessary administrative
and political support. Food grain production has risen from 50 million tons
in 1950-1951 to a record 181 million tons during 1992-1993, Since 1951, the
yields of wheat and potato have gone up by seven times, maize by four times,
and rice, sugarcane, cotton and sorghum by three times. Nevertheless, despite
these significant improvements, the country is far behind its projected
requirements for the end of the current century. By 2000 A.D., the population
is expected to grow to 1,000 million, and the food grain requirement would be
around 225 million tons. The oilseed requirement would be around 26 million
tons, which is easily attainable in view of the 20.6 million tons of produc-
tion in 1992-1993,
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10. Realising the growing needs, the Government of India announced the New
Policy on Seed Development, which came into force on October 1, 1988. It aims
at providing the 1Indian farmers with the best planting material available
anywhere in the world so that productivity and, consequently, their income can
be increased. Hitherto, seed production and distribution was mainly
concentrated in the public-sector organisations, and the role of the private
sector was limited. The new policy has encouraged seed production in the
private sector so that an element of competition with the public sector is
introduced and the farmer is able to have better access to quality seed
available from anywhere in the world.

11. Earlier, the release and notification system of cultivars was only
adopted by the public sector organizations, and there was no such system for
the private sector, nor were they using the public-sector channels effectively
for varietal evaluation. In the new policy, the private sector has shown keen
interest in getting their materials evaluated, released and notified through
the public channel. With only one season of testing at 15-20 locations,
cultivars of foreign origin can be considered for provisional notification,
thereby making them eligible for certified seed production in the interim
period of 2 years of bulk import. After 2 years, the seed is envisaged to be
produced indigenously and certification could be undertaken after regular
notification based on the multilocation data available for two more years.
Thus, the Government has taken an important step in augmenting the seed
production activity and making it available to the farmers.

SEED VERSUS RIGHTS

12. Understandably, India is at a stage where the production and supply of
quality seed of mostly publicly-bred varieties can provide a quantum jump in
attaining higher production and productivity 1levels. However, to further
augment the pace of gains in production, the private sector has been
encouraged under the new policy. Besides making provisions to promote the
private seed industry, there is also the question of desirability of effective
support to the private sector if their effective role is to be ensured. At
the present time, when the best planting material available in the world is
aimed to augment productivity in crops, the expansion of research and
development efforts in the private sector is imperative. It is obvious then
that the private sector expects the necessary protection for their research
efforts, or else a lack of incentives may dampen their inatiatives. At the
same time, India has to take a pragmatic view to ensure that such protection
efforts, when given, would be in line with the interest of all farmers, the
industry and the nation.

13. Unrestricted access to germplasm is considered essential so that
uninterrupted improvements in crop plants can be brought about globally. As
such, India has, all through, believed in the free flow of germplasm so that
it can serve all mankind. Accordingly, India is a signatory to the FAO
International Undertaking on Plant Genetic Resources of 1983 where the
commitment to free flow of germplasm is reiterated. With the emergence of
biotechnology as a powerful tool to overcome barriers to the crossing of
species and to use any DNA fragment collected anywhere as a genetic resource
which could be introduced into any plant material to improve its potential,
pressure to agree to intellectual property rights in plants is mounting.
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14, The institution of rights will also affect the fulfilment of the actual
plant breeding needs of the country. 1India's priority for research is the
development of varieties for difficult ecosystems. The country needs
productive varieties for vast areas, where abiotic stresses of different
kinds, namely drought, salinity, alkalinity, flood, frost, etc. 1limit
productivity considerably. These are areas where farming is mostly done on
small holdings by poor farmers with meager resources. The country also needs
research efforts to combat the increasing problem of biotic stresses of
different kinds. Some of the important areas for research in this direction
are the incorporation of multiple genetic resistances in varieties, biological
control of pests, the use of pesticides of plant origin and the economic and
safe use of pesticides. To what extent would these needs be catered to by the
private sector? Obviously, the Government has to rely on efforts by the
public sector to give effect to these requirements, as the private sector
would be mainly concentrating on profit-earning crops and situationms. If
rights are introduced, they are bound to make an impact on the strong public
sector setup, which has, all through, been the basis for the prosperity of the
nation as well as of the private sector in the country. Therefore, weakening
of the public sector would certainly be against the interest of the nation as
a whole.

DUS REQUIREMENTS AND VARIETY REGISTRATION

15. The International Union for the Protection of New Varieties of Plants
(UPOV), an intergovernmental organization, has outlined certain basic
requirements for the purpose of the introduction of the plant breeder's
right. A system of DUS (distinctness, uniformity, stability) testing is
imperative for the introduction of the plant breeder's right. These criteria
allow varieties to be registered and 1legally protected. The coordinated
system of testing in ICAR can be suitably modified to provide these basic
requirements. However, there are certain specific issues with regard to each
of these criteria. The distinctness of a variety is a requirement for any
workable seed 1legislation, to ensure that the correct variety is being
produced, certified and sold. With a successful history of seed legislation
in 1India, the recognition of varieties for distinctness should cause no

additional problems. Nevertheless, there are certain aspects of the
requirement for distinctness that may lead to problems under plant breeder's
right legislation. For example, the so-called "cosmetic breeding"--a slight

modification of the characteristics of an existing variety, solely to meet the
requirement of distinctness--can be of vital concern to private breeders. A
typical case could be where a breeder changes a morphological, unimportant
characteristic (perhaps governed by a single-gene) of a rival breeder's
variety while 1leaving the other agronomically important characteristics
intact. 1In fact, it has been argued that there is no clear-cut standard for
minimum distances between varieties. However, analytical techniques are now
available to allow any plant variety to be uniquely identified, thereby making
it eligible for protection. With the introduction of a plant breeder's right
legislation in India, publicly-bred varieties will have to be protected so
that their misuse can be avoided.

16. The criteria of the uniformity and stability of characteristics on which
the distinctness should be tested have been introduced to make the
identification and recognition of the variety possible. However, varieties
with low variation may be uniformly susceptible to diseases and pests with the
risk of great loss in production.



THE SITUATION IN INDIA 129

17. A central agency for variety registration is considered essential
irrespective of the PVP or PBR regime. This would ensure documentation of
varieties with their important features at one place, and would take care of
the misuse of material without acknowledgement. This would also provide much
needed impetus to development of parental lines of hybrids which quite often
go unrecognized, particularly in cases where these lines are not used in

released and notified hybrids. This is essential as the non-recognition of
developed parental lines works as a disincentive for this basic and crucial
research activity for the development of commercial hybrids. In this

endeavor, attention should be drawn to the following aspects:

(1) The establishment of a National Registration Agency similar to the
National Institute of Agricultural Botany (NIAB) in the United Kingdom.

(2) The amendment of the Seeds Act of 1966 to make registration of varieties
compulsory, without which the sale of seeds should not be permitted.

(3) The automatic release and notification of varieties.

GENE PATENTING AND BREEDERS' RIGHTS

18. In the Indian Patent Act of 1970, agriculture is considered basic to
life, and, therefore, kept outside the purview of the Act. Further, in the
Indian Act, only processes, but not products, are patentable, and the period
of a patent is limited to 7 years.

19. Looking at the changes at the global level, whereby intellectual property
protection is being extended to 1living forms, the Standing Policy Planning
Committee of the Governing Body of ICAR constituted a Subgroup to examine the
possibility of patenting genes and introducing plant breeders' rights for the
continuous improvement of varieties and to ensure the availability of quality
seeds to the Indian farmers to enhance their productivity and farm income.
The advantages of and concerns about the implications of plant breeders'
rights in the Indian context were deliberated in depth in a series of meetings

of the Subgroup. It was realized that there 1is an urgent need to attend
seriously to the problem of increasing food requirements to feed the
increasing population. For this, all necessary measures to increase

agricultural production and productivity need to be taken up.

20. Keeping in view the greater thrust required for hybrid research in the
country, and likely investment by the private sector in hybrid development,
and also the need for continuing research in this sector to supply a
sufficient amount of hybrid seed of improved quality to farmers, it was felt
desirable to consider granting plant breeders' rights in the case of hybrids.
Hybrids, though rather being a product than a process, are recommended for the
plant breeder's right as the product (hybrid) by itself is not able to
regenerate as true to its prototype and hence would not be reused as such.
Hence, this provision in no way would conflict with the existing policy on the
subject of a process patent, adopted by the Government of India based on the
Indian Patent Act (1970). The plant breeder's right should be applicable only
to the hybrids and not to their parental 1lines, since secrecy of these
materials would be maintained by the concerned organizations, and hence they
would be responsible for their protection. However, a procedure for the
registration of inbred lines of hybrids should be considered for which a
system should be developed. The above recommendation was made in 1990 subject
to the following conditions:
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

The

Under the plant breeder's right scheme, the so-called research exemption
must be maintained in order to use the protected material for research
purposes.

The protection period under the plant breeder's right scheme, which is
usually 15 years or longer, would not be desirable as it restricts hybrid
breeding programmes. Further, in general, the 1life span of hybrids is
about seven years. Hence, for the rapid development of better hybrids
and their diffusion on a time scale, the protection period should be
restricted to seven years.

For an effective research and development, a sound competition between
the private and public sectors would be desirable. To ensure this,
germplasm and potential material for hybrid development must continue to
be made available to both sectors without any restrictions.

Although not applicable in the case of hybrids, if in the future a plant
breeder's right is granted to open-pollinated varieties as well, the use
of harvested seed by farmers for their own cultivation should be
permitted.

A system of compulsory licensing should be introduced to ensure the
production of seed and its supply to farmers in cases where a company
having rights on a hybrid fails to wundertake the production of seed
corresponding to the requirements of the Indian farmer.

Seed samples of parental lines will have to be kept in the National Gene
Bank as reference samples so as to ascertain the genuineness of the
material and to resolve disputes, if any.

The DUS system for the evaluation of material is imperative. The
coordinated testing system of the Council would provide this much needed
requirement. If plant breeders' rights are agreed to, a suitable
registration system and mechanism needs to be worked out by the
Department of Agriculture of the Government of India.

In any case, the responsibility for the exploitation of a plant breeder's
right should be taken by the owner of the right (breeder/organization)
and not by the Government of India. The owner of the right can, however,
enforce his right by having recourse to the information generated and
made available at the time of the registration of his variety as well as
to reference samples deposited in the National repository.

recommendations are being considered by the Government.

CURRENT THINKING

(1)

It is believed that in the forthcoming years, both the public and private
sectors will have to play a major role in the field of plant breeding and
seed development in the country. Efforts are, therefore, required to
encourage them to accelerate their research and development efforts.
Obviously, policies and programs will have to be supplemented to ensure
that both these sectors continue to play an important role in the
development of agriculture in the country and thus serve farmers in an
effective and efficient manner.
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(2)

(3)

(4)

India is 1likely to gain much if a plant breeder's right scheme is
enacted. In the first instance, new techniques, technologies, means and
material would flow to the country, and many jobs in the public sector
could be done by the private sector, thereby saving 1limited public
resources for diversion to the other priority research sectors, including
basic and strategic research. Secondly, under reciprocal rights, Indian
varieties, which were hitherto freely available to all, could bring
considerable monetary returns to the country. However, to harness the
vast available well-trained manpower and get the most from the fairly
well developed public sector infrastructure and the diversified
agro-climatic conditions, a structural adjustment would be imperative.

Irrespective of the intellectual property regime, the registration of
varieties and parental lines must receive urgent attention. Accordingly,
the development of an appropriate system should be given priority.
Further, for the germplasm resources of the country, utmost attention
should be paid to their collection, conservation, evaluation and
utilization. Since it must be considered as a resource, the commercial
value of each material must be analyzed. Under the current circum-
stances, the sovereign right of the nation should be appropriately
protected.

It is widely felt that naturally occurring genes are not a patentable
subject. Further, the intellectual property regime should work in such a
way that the free flow of material for further research should not be
restricted and farmers should conserve their right to use a part of
harvested grains for the next year's sowing.



THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES IN INDONESIA;
THE POLICY ON THE PROTECTION OF NEW VARIETIES

INTRODUCTION

1. The seed industry is crucial to agricultural development. Seed was
perhaps the most important form in which the technology of the green
revolution was transferred to farmers. As the new biotechnology moves from
the 1laboratory to the field and seeds incorporate functions such as the
ability to resist pests and generate nutrients that were previously supplied
by other industries, the seed industry may become even more important.

2. The seed industry can be considered to consist of all enterprises that
produce or distribute seeds.

3. The seed industry involves, at least, the following activities:

(1) Plant breeding research, the purpose of which is to improve plant
varieties through the introduction of exotic varieties, pure 1line
selection, and hybridization. Plant breeders produce the breeder's seed
of new varieties.

(2) Seed production and multiplication where seed enterprises produce, by
using the breeder's seed, the commercial seed which is to be distributed
to farmers.

(3) Processing and storage. Processing involves drying, cleaning, treating
with chemicals, packaging seeds and assuring the quality of seed.

(4) Marketing and distribution. Marketing involves promoting the seed
produced by the enterprise, and distribution means the physical and
logistical exercise of making the seed available at the right place and
at the right time.

4. The overall performance of the seed industry is measured by sales,
profits, or growth and depends on the efficiency of all these components.
Plant breeding research, a basic input of the seed production process, is
itself the result of basic research and development.

5. The structure of the seed industry in developing countries is, as far as
the organizational form 1is concerned, a mixture of ©public research
institutions, public sector seed corporations, private 1local firms, farmers'
associationms, multinational companies and non-governmental development
agencies.

THE CURRENT SITUATION IN INDONESIA

6. Indonesia is now finishing its first 1long term 25 years economic
development plan. The Guidelines of State Policy-1988 have determined that
the objective of Repelita V is twofold, namely:

(1) to increase the standard of living of the entire population; and

(2) to build a strong foundation for the next development stage.
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7. In Repelita V (1989/1990 - 1993/1994), the target for the annual economic
growth rate is 5%, with 3.0% in the agricultural and 8.5% in the industrial
sector. Although its growth rate is only 3.6% annually, agriculture is
strategic and given the first priority in economic development because it is
the source of income of most Indonesian people.

8. The national development priorities in Indonesia in the field of
agriculture are:

- increase of agricultural production

- increase of product quality and food diversification
- export expansion

- protection of the environment

- regional development

- human resources development

- private sector development

9. It is obvious that plant production in any country will benefit very much
from well-developed plant breeding and reproduction research efforts and the
related industry within the country. Plant breeding is a powerful tool for
shaping, directing and optimizing agriculture. This field of research
integrates and develops knowledge from a number of basic sciences and aims at
the creation of genotypes which are more suitable for growers, trade, the
processing industry, consumers and the environment.

10. It is a broad, complex and multidisciplinary field of research with a
very favorable cost/benefit ratio, and producing an ecologically safe result.
Breeders face many different problems in a large number of crops. Their task
is so extensive that it must be approached from different angles and, as funds
are restricted, effective cooperation between potential partners is necessary.

11, Indonesia has given a high priority to the development of biotechnology.
The State Minister for Research and Technology has established a National
Biotechnology Center in Bogor to coordinate research and development for
agricultural biotechnology.

12. The application of biotechnology in agriculture is primarily the respon-
sibility of the Agency for Agriculture Research and Development (AARD). Plant
breeding and plant protection research are carried out by all institutes of
the AARD.

13. Biotechnology research on food crops, including molecular and cellular
biology, is performed at the Central Research Institute for Food Crops (CRIFC)
in Bogor. At the Central Research Institute for Horticulture (CRIH),
biotechnology research on horticultural crops is done at its local research
institutes in Lembang and Solok. Tissue culture technology is one of the
subjects most studied by these research institutes.

14. Concerning the organization of research activities in the AARD, two
comments can be made:

- The capacity of research on horticultural crops is relatively low;

- The number of scientific research staff with higher 1levels of
education is relatively 1low.
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15. 1In general it can be stated that the present capacity and level of plant
breeding and reproduction research does not adequately reflect the crucial
importance of this field of research for further development of priority crops
and the solution of priority problems.

16. Further, the state of development of private industries in plant breeding
and reproduction in Indonesia has still to be improved. For many commodities,
private enterprises are poorly developed.

THE INDONESIAN POLICY ON THE PROTECTION OF NEW PLANT VARIETIES

17. The Republic of Indonesia has enacted a new regulation on plant culti-
vation in 1992, which regulation can be briefly described as follows:

(1) The quality of seed, as a basic material for plant production, should be
maintained, in order to get such productivity and quality as are required.

(2) For that reason, it is necessary to organize activities including the
collection of germplasm and plant breeding and any other activities which
would lead to the finding of high-yielding varieties. In order to
stimulate those activities, the Government will give recognition to the
discoverer of a new variety and give him the right to put his name on the
discovered variety.

(3) Such recognition can be given also to the owner of a superior plant. If
hiqh-yielding varieties cannot be found in Indonesia for certain kinds of
plants, for the time being, the Government can introduce them from abroad.

(4) In order to guarantee that new varieties resulting from plant breeding
and introduction from abroad have good quality, they have to be tested
before their release. If the result of that test is good and fulfills
the prescribed requirements, the Government will release and distribute
those varieties.

(5) The released varieties should be controlled and their production and
distribution should be organized.

(6) A seed certification system is an effective supporting mechanism to
guarantee the quality and the organization of the production and
distribution.

(7) Seed certification can be implemented by the Government and the private
sector. Certified (labeled) seeds are those seeds of which the quality

(genetic, physiological and physical) is guaranteed.

(8) A newly bred variety cannot be distributed and multiplied unless the
Government has already authorized its release.
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THE BREEDING AND SEED PRODUCTION OF PADI AND
FRUIT CROPS IN MALAYSIA

INTRODUCTION

1. Malaysia covers a total area of 33.06 million ha of which 14.75 million ha
are estimated to be suitable for agriculture (Joseph, 1990). The sector is
dominated by plantation crops. 0il palm is the major crop with over
2.0 million ha, followed by rubber with 1.8 million ha and cocoa with about
400,000 ha. Padi is the main food crop with 650,000 ha and 191,895 ha under
fruit (Malaysia Agricultural Dir. & Index 93/94). A host of miscellaneous
crops like pepper, vegetables, flowers, tobacco, maize and tapioca are also
grown on a smaller scale.

2, Agriculture still holds an important position in the Malaysian economy,
contributing 16.32% to the GDP in 1992 (Asean Newsletter, June 1993). 1In
recent years, the sector has experienced slower growth due to increasing
emphasis on industrialization which has partly contributed to a labor shortage.

3. Among staple food crops, the area under padi has shown a slow and steady
decline since 1975. Of the national area, about 70% is in Peninsular Malaysia,
8% in Sabah and 22% in Sarawak (Malaysia Agricultural Dir. & Index 1993/1994).
The main padi growing areas of peninsular Malaysia are as per Table 1. With
the current increase in population, the demand for rice will continue to
increase from 1.55 million m. tons in 1990 to 1.9 million m. tons in the year
2000.

Table 1: Main padi growing areas of peninsular Malaysia ('000 ha)

Area 1984 1988 1989 1990
Muda 158.7 188.3 189.5 189.7
Krian/Sg Manil 48.8 59.9 40.3 51.1
Komubu 26.2 38.8 29.8 45.9
Barat Laut 35.2 35.4 34.9 26.5
Seberang Peral 20.8 20.2 21.9 21.8
Seberang Peral 4.1 10.9 16.0 17.1
Besut 4.2 6.1 8.3 8.0
Kemasin Semarak - 5.8 13.9 13.9
TOTAL 298.0 365.4 354.6 374.0

Source: Malaysia Agric. Dir. & Index 93/94
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4. The Malaysian fruit industry has made significant progress in the last
decade and is expected to increase further by the year 2000. The area under
fruit in Malaysia has risen from 128,558 ha in 1985 to 191,895 ha in 1990 and
is projected to increase to 331,786 ha in the year 2000 (Malaysia Agricultural
Dir. & Index 1993/1994). At governmental policy level, the fruit industry has
been given the necessary impetus with the formulation of the National Develop-
ment Plan and the National Agricultural Policy. These policies encourage the
active development of the fruit industry to supplement farm income, generate
growth and reduce poverty, providing adequate incentives and allocation of
land for large scale production of selected fruits for fresh domestic consump-
tion, processing and export.

5. Malaysia produces a wide range of tropical fruits which can be divided
into two groups. The seasonal fruits comprising mango, durian, jackfruit,
rambutan, mangosteen and citrus and non seasonal fruits, i.e. bananas, papaya,
pineapple, guava, watermelon and starfruit.

6. The domestic per capita consumption of Malaysian fruits has risen from
19.0 kg in 1988 to 27.74 kg in 1991 and is expected to increase by 6.0 to 7.5%
annually (Mukhtiar, S. 1993). The trend in exports is very encouraging with
an increase from $76.5 million in 1987 to $153 million in 1991 and an annual
average growth rate of 13.45%. The fruit industry is mainly a smallholder
enterprise comprising holdings of 1-2 hectares in size and widely scattered.
In instances where only fruits are grown, an array of different fruit types is
usually cultivated. The disorganised and highly fragmented distribution of
uneconomic sized fruit units and the diversity of fruit types makes systematic
marketing problematic. With the increase in demand in domestic and potential
foreign markets and the opportunities available in downstream activities such
as fruit processing, there is a pressing need for the development of the fruit
industry, especially amongst the larger producers. The challenge is to ensure
a continuous and adequate supply of quality fruits produced locally at compe-
titive prices. With the current emphasis on fruits, about 24 commercial fruit
orchards were developed in 1991 with an average holding size of about 260 ha.

BREEDING PROGRAMS

7. Plant breeding activities, especially for food and horticultural crops,
are being undertaken by Government agencies such as the Malaysian Agricultural
Research and Development Institute (MARDI). Apart from MARDI, new varieties
are also developed by local universities and to some extent by the private
sector. The Department of Agriculture (DOA) was also involved in the develop-
ment of fruit varieties/clones before MARDI was formed in 1970.

Pad

8. The rice variety improvement program is an ongoing program which receives
high priority from MARDI. The program emphasizes the importance of regional
selections rather than the centralized development of varieties. While the
program originally envisaged the development of stable rice varieties adapted
to a broad range of environments, there has been a change to meet the require-
ments of specific agro-ecological conditions in the country. The use of
genetic resources for breeding purposes has also been encouraged.
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9. The breeding objectives encompass:

(i) The improvement of crop yield potential with the emphasis on breaking
the currently observed yield plateau of 5-6 t/ha.

(ii) The incorporation of multiple resistances to major diseases and pests
i.e. blast, bacterial blight, sheath blight, tungro and brown plant hopper.

(iii) The improvement of grain quality with emphasis on grain length and the
characteristics of cooked rice such as tenderness, glossiness and aroma.

(iv) Development of short-maturation varieties which will help keep the
season in phase in double-cropping areas.

Achievements

(i) In the development of varieties with a short maturation period, two
varieties have been released in 1991, namely MR 123 and MR 127 which have a
maturation period of 114-120 days and 120-128 days, respectively, compared to
the existing varieties with a maturation period of 130-150 days. The charac-
teristics of the released MARDI varieties are as per the appendix to this
report.

(ii) Four varieties of high-quality rice have been identified, i.e. Basmati
Q4, Basmati Q6, Mutant Mahsuri and Jarum Mas. However, all four have lodging
problems. One potential 1line has been isolated from each of Mutant Mahsuri
and Jarum Mas. These are being bred further for quality.

(iii) All of the recent varieties released by MARDI were resistant to blast.
Most of them were moderately resistant to moderately susceptible to bacterial
blight and brown plant hopper, while almost all varieties were highly suscepti-
ble to Tungro.

(iv) Hybrid varieties produced from the IR 58025A, IR 62829A and RU 2340A
parentage have been found to give yields of 14-20% higher than MR 84. These
varieties were produced using the cytoplasmic male-sterility method.

Fruit Crops

10. The Department of Agriculture (DOA) is the national registrar for new
fruit varieties. New fruit varieties from the private sector, or other semi-
governmental agencies are identified, selected and registered as new varieties.
Up to the year 1992 the number of fruit varieties registered is as per Table 2.

11. Recently, fruit research has been given top priority in MARDI.
Collaborative research is emphasized within both the Institute and other

agencies. The major thrust areas for production research are:

(i) The development of superior varieties, both for fresh consumption and
processing.

(ii) The development of efficient production technology.

(iii) The development of technology for effective weed, pest and disease
control.
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(iv) The development of pest disinfestation technology for export fruits.
(v) The development of postharvest technology.

(vi) The exploitation of the less important fruit types.

(vii) The development of technology packages for commercial fruit production.

Table 2: Number of fruit varieties registered by DOA

Fruit Types

Scientific Names

Number of Varieties

Registered

Cempedak/ Artocarpus champeden 36
Donkong

Duku Langsat Lansium domesticum 5
Durian Durio zibethinus 193
Guava Psidium guajava 15
Jackfruit Artocarpus heterophyllus 31
Mango Mangifera indica 226
Mangosteen Garcinia mangostana 1
Orange/ Citrus suhuiensis 66
Tangerine

Pomelo Citrus maxima 65
Rambutan Nephelium lappaceum 193
Sapodilla Achras sapota 63
Starfruit Averrhoa carambola 19

Achievement

12. Some fruit varieties developed and released by MARDI after decades of

breeding and selection are as per Table 3.

Table 3: Fruit varieties released by MARDI
Fruit Types Year Varieties Parentage
Released
Durian 1991 MDUR 78, MDUR 79 D 10 x D 24
MDUR 88
Papaya 1984 Eksotika (Line 20) Subang x Hawaiian
Solo

1991 Eksotika II Line 20 x Line 19

Pineapple 1985 Hybrid 1 Singapore Spanish

X
Smooth Cayenne

13. In addition to the above, further varieties/clones registered by
DOA on the basis of their good fruit quality, yield and resistance to
diseases were recommended for commercial planting. Recommended clones
of some popular fruit types are as per Table 4.
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Table 4: Fruit varieties selected and recommended by DOA

Fruit types Varieties

Durian D 24, D 99, D 123, D 145,
D 158, D 159, D 169

Mango MA 128, MA 162, MA 165,
MA 204, MA 223

Rambutan R 134, R 156, R 160, R 162
R 167, R 168, R 170, R 185
R 191

Starfruit B 2, B 10, B 17

SEED PRODUCTION

Padi

14. The Department of Agriculture (DOA) is the major supplier of certified

rice seed for the farmers. Foundation seeds of released varieties are made
available by MARDI. DOA produces registered seeds in its Commodity Development
Station in Teluk Chengai, Kedah and Talang Perak. The certified seeds are

produced in the five Commodity Development Stations or on farmer's land under
the seed growers' scheme on a contract basis.

15. The increasing adoption of the direct seeding method of padi production as
a means of saving cost and overcoming labor shortages coupled with the pre-
ference of the farmers for high quality seeds has resulted in an increased
demand for certified rice seeds. At the inception of the seed production
program under the seed project in 1984, most farmers were using the 'trans-
planting' method of padi cultivation; the production target then was
2300 m. ton/year. Currently, the production target has increased to
5260 m. ton/year. However, the amount produced is not enough to meet the
present demand. i

16. It is envisaged that the number of farmers adopting the direct seeding
method will increase. This will increase the seed demand fourfold. The
seeding rate for direct seeding is about 100kg/ha compared to ‘'transplanting’
which is about 25kg/ha.

Fruit Crops

17. Based upon the projected figure for the area to be cultivated with fruit
by the year 2000, a total of about 8000 ha of fruit orchard will have to be
developed every year. Planting material must be prepared to meet the demand
from the projected area, which is at least about 1.2 million plants (based on
the average of 150 plants/ha). This figure will only cover the areas to be
newly planted, and does not cover the amount necessary for the replanting and
replacement of existing stands.
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18. The production of fruit crop planting material is presently carried out
by both the public (Government agency, university, research institution) and
private sectors. The Department of Agriculture, being the main producer,
produced about 515,000 units of planting materials in 1992, and about 470,000
plants were produced by 142 private nurseries in 1989.

SEED QUALITY CONTROL

19. Due to the absence of a Seed Act in the country, seed quality control is
done via a certification scheme which is on a voluntary basis. Meanwhile
Malaysian Standard (MS) Specifications for padi and fruit planting material
have been developed as a means of aiding the industry to strive for qualified
planting material.

Padi

20. The certified and registered seeds produced by DOA and the stock or
foundation seeds produced by MARDI are required to meet the Malaysian Standard
(MS). Each agency undertakes its own quality control on the seeds produced.
In order to meet the minimum field standards set, DOA has implemented the Seed
Certification Scheme in which field inspection for varietal purity is carried
out on all the seed production areas. Laboratory tests to determine the
minimum seed quality standards are carried out in the form of germination and
purity tests. The different categories of seed must conform to the minimum
field standard and minimum seed standard as given in the MS and per Table 5
and Table 6.

Table 5: Minimum field standard

Maximum permitted (%)
Factor
Breeders' Foundation Registered Certified
Seed Seed Seed Seed
(a) Off-types None 0.05 0.10 0.30
(b) Seeds of None 0.05 0.10 0.20
noxious
weeds*
(c) Plants None 0.05 0.20 0.50
affected by
seed-borne
diseases**
* Echinochloa Beauv., Scirpus grossus L., Leptochloa chinensis, Ischaemum

rugosum, Oryza rufipogon

**  Brownspot (Preschlora oryzae), bacterial leaf blight (Xanthomonas oryzae),
bacterial 1leaf streak (Xanthomonas oryzicola), Bakanae (Gibberella
fujikuroi) and blast (Pyricularia oryzae)
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Table 6: Minimum seed standard
Maximum permitted (%)
Factor
Breeders' Foundation Registered Certified
Seed Seed Seed Seed
(1) Purity
(a) pure seed 99.00 98.00 98.00 98.00
(min.)
(b) inert matter 1.00 2.00 2.00 2.00
(max.)
(c) other crop None None 0.05 0.10
seed (max.)
(d) noxious 0 0 5 grains/kg 10 grains/kg
weed seed
(max.)
(2) Germination 80.00 80.00 80.00 80.00
(min.)
(3) Moisture 14.00 14.00 14.00 14.00
content
(max.)
Fruit Crops
21. The certification program which is still at the initial phase of

implementation has yet to be introduced for governmental agencies and private
companies. However, product specifications and the Malaysian Standard for
fruit crop planting material have been developed to ensure the authenticity
and quality of planting material for the public. The Malaysian standard
specification for planting material for Durian and Mango are as per Table 7.

Table 7a: Malaysian standard specification for durian planting material
Bud-grafted Wedge-grafted

Minimum scion height (cm) 30 30

Minimum age 4 4

(months after grafting)

Complete leaves (number) 8 8

Maximum months after 8 11

grafting

Stem diameter at 10 cm
above the union (cm)
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Table 7b: Malaysian standard specification for mango planting material

Bud-grafted

Minimum scion height (cm) 25

Minimum age 4
(months after grafting)

Minimum number of whorls 2
Maximum months after grafting 12
Minimum stem diameter at 10 cm 1.0

above the union (cm)

CONCLUSION

22. The seed industry in Malaysia is still in its infancy and at the stage
where the majority of the research programs and seed production functions are
carried out by Government agencies with minimal involvement of the private
companies. The seed certification program for padi seeds is confined to the
production areas wunder the supervision of DOA. As for fruit planting
material, it is still at the initial stage of implementation and only on a
voluntary basis.

23. To date, there is no Seed Act nor law for the protection of new plant
varieties in Malaysia.
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CHARACTERISTICS OF THE RELEASED PADI VARIETIES

9%1

Variety Parentage Matura- Plant Panicle Panicle 1000 Grain Yield Year Eating*
tion Height N./Hi11 Length Weight Released Quality
(Days) (cm) (cm) (g) ton/ha
Malinja Siam 29/Pebifum 137-147 110-120 12-16 26 26,5 2,5-4.0 1964 A
Mahsuri Taichu 65/2 Mayang Ebos 80 134-138 120-130 12-16 26 16.6 3.0-4.5 1965 G
Ria Peta/Dee-Geo-Woo-Gen 125-127  91-97 13-16 24 27.7 4.5-5.6 1966 P
Bahagia Peta/Tangkai Rotan 137-145 110-125 13-15 27 24 .4 3.5-5.0 1968 A
Murni Bahagia/Ria 135-140 85-100 12-16 24 24.5 4.0-5.6 1972 A
Masria** IR8/Muey Nahng 62M 123-126  85-91 11-14 23 24.6 3.0-4.4 1972 G
Jaya Peta/BPI-76 123-127  93-100 12-16 26 23.5 3.5-5.0 1973 G
Sri Malaysia I Peta/Tangkai Rotan 135-145 100-115  16-18 25 23.4 4.5-5.5 1974 P
Sri Malaysia II Ria/Pankhari 203 128-130  95-100 12-15 26 29.2 3.9-5.0 1974 P
Pulut Malaysia I** Pulut Sutera/Ria 135-145  95-100 13-15 25 21.5 3.9-5.0 1974 G
Setanjung IR22/Pazudofusu 135-143 110-120 15-17 24 27.1 4.1-6.3 1979 P
Sekencang Jaya 3/Tadukan 120-125  97-120 13-14 24 24.4 3.1-5.0 1979 G
Sekembang IR8//Engkatek/Sacupak///  140-146  95-109 14-16 23 21.1 3.2-5.8 1979 A
RIA 163
Kadaria IR8//Engkatek/Sacupak 4/// 125-132 95-117 16-20 22 18.2 2.9-5.0 1981 A
TRM 6
Pulut Siding Pulut Sutera/Ria 2//Tjina 135-143 115-125 13-15 26 26.3 2.7-4.7 1931 G
Manik Radia Goi/Ria 4//Tadukan  140-145 110-115 12-15 25 23.8 4.0-5.0 1984 G
Muda RU 243/BRJ 51-26-11 126-132 110-115 12-15 26 25.8 5.0-5.5 1994 A
Seberang 67009/Zenith/IR4215-4-3-1 133-135 110-115 i3-15 24 21.8 5.0-5.5 1984 G
Makmur MR 1 2/Pongsu Seribu 2 130-140 102-112 12-14 25 24.1 4.5-5.5 1985 G
MR 84 CR 261-7039-236/MR 50 132-137  97-105  13-17 23 26.0 4.0-6.2 1986 A
MR 81 MR 24 2/IR 36 124-140  99-107  12-17 23 20.5 4.2-6.0 1988 G
MR 103 RU 1217-432/Ry 1378-24-4  125-140 105-110 13-15 25 25.5 4.6-6.3 1990 A
MR 106 MR 71/IR 21912-131 132-136  93-98 15-18 23 21.0 4.5-7.1 1990 A
P.H.g*** Pulut Hitam Siam/MR 33 114-120 88-102 13-15 23 22.3 3.8-4.7 1990 G
MR 123 Y 776/Y 680 114-120 88-95 13-15 24 26.5 4.8-6.1 1991 G
MR 127 MR 1/MR 7/MR 71 120-128 101-110  10-13 25 25.3 4.7-6.0 199N A
*A-Acceptable **-Glutinous variety ***_Black g utinous variety
G-Good

P-Poor
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THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES IN PAKISTAN;
THE POLICY ON THE PROTECTION OF NEW VARIETIES

INTRODUCTION

1. Pakistan appeared on the world map just 46 years ago on August 14, 1947.
It came into being through a political division of the Subcontinent of India.
The territory comprises many diversified regions. The mountains are to the
north and west. The arid and semi-arid areas are in the south. The fertile
plains are in the centre. The northern high mountains are bestowed with
beautiful valleys, eternal glaciers and snow-covered peaks, including the
second highest mountain of the world, the K2. The central plain, called the
Indus plain, is irrigated by the Indus and its tributaries. The Indus plain
has the largest canal irrigation system in the world. It makes cultivation
possible despite scanty and erratic rainfall and extreme ranges of temperature.

2. Pakistan is situated between latitudes 24° and 37° N. The climate is
characterized by extreme variation of temperature and rainfall. The average
annual rainfall varies from about nil to over 1,000 mm. Most of the central
and southern areas have less than 500 mm annual rainfall.

Climate and Agro-ecological Zones

3. The distribution of the cropped area is further influenced by the
agro-ecological conditions prevailing in Pakistan. The country has been
categorized into the following 10 distinct agro-ecological zones:

ZONE 1 Comprises the Indus delta with an arid tropical marine climate and
clayey and silty soils. The mean maximum temperature in summer ranges
from 34 to 40°C and in winter from 19 to 20°C. The mean monthly
rainfall during summer (July to September) is about 75 mm, while in
winter (December to February) it is less than 5 mm.

ZONE 2 1Includes the Lower Indus Basin with a subtropical climate and silty
and sandy loam soils. The mean monthly temperature in summer rises up
to 50°C in the shade. The summer rainfall is about 16.2 mm.

ZONE 3 The region includes the Thal and Cholistan deserts and is
characterized by a summer maximum temperature rising to 41°C. The
monthly rainfall during the summer season varies from 32 to 71 mm.

ZONE 4 The region covers the area between the Sutlej and Jhelum rivers. The
soil is sandy loam and clayey loam. The mean monthly rainfall in
summer ranges from 75 to 108 mm.

ZONE 5 The salt range of the Pothwar Plateau and the Himalayan Piedmont
Plains form this region. Climate is nearly humid to semiarid and hot.

ZONE 6 This includes mountain ranges with tops covered by snow during the
winter and spring seasons. The mean monthly rainfall in summer is
236 mm and in winter 116 mm.

ZONE 7 This comprises high mountain areas with undifferentiated climate and
clayey soils. The tops of the mountains are generally covered with
snow for the greater part of the year.
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ZONE 8 This 1lies to the south of Safed Koh and west of the Indus with an
undifferentiated climate and loamy strongly calcareous soils.

ZONE 9 This 2one comprises mountainous areas with intermountain basins,
plateaus and the coastal belt. It has an arid (desert type) tropical
climate and strongly calcareous silty loam soils.

ZONE 10 This covers the Piedmont Plains of the Sulaiman Ranges, sloping
towards the Indus river.

Land Use

4. The following are the latest statistics on land use in Pakistan.

Table 1
Land use Million hectares
1. Geographical area 79.61
2. Cultivated area 21.11
3. Culturable waste 8.76
4, Forest 3.44
5. Total irrigated area 16.96

Source: Agricultural Statistics of Pakistan 1991-92.

Population

5. Pakistan today is the world's tenth most populous nation. The count at
present estimates over 115 million people. The population is estimated to be
about 145 million by the turn of the century. The annual growth rate is about
3.1%.

6. The population 1is predominantly rural. About three-quarters of the
population lives in 49,000 farm villages ranging in size from small clusters
of homes to large villages and market towns.

Farm Size

7. The number and area of private farms, classified by farm size is as
follows:

Table 2: Farm classification

Farm size Number Area
(Mill.) (%) (Mill. ha.)

1. Small farms (up to 5 ha) 4.11 81 7.44

2. Medium farms (5-10 ha) 0.62 12 4.12

3. Big farms (10 and above) 0.34 7 7.64

Source: Agricultural Statistics of Pakistan 1991-92
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Cropping Pattern

8. There are two main crop growing seasons in Pakistan, i.e. Kharif (Summer)
and Rabi (Winter). 55% of the area is covered by food grain cereal crops, in-
cluding wheat, barley, rice, maize, sorghum and millets. 18% comes under cash
crops 1like cotton, sugarcane, tobacco and sugar beet. 7% is covered by
pulses, 2% by oilseeds, 1% by vegetables, 2% by fruits and 15% by miscellane-
ous crops.

Table 3: Area under major crops

Crop '000 ha
Wheat 7,877.6
Rice 2,096.9
Maize 847.5
Cotton 2,835.5
Pulses 1,420.4
Sugarcane 896.1
Oilseeds 511.0
Vegetables 215.0
Condiments 166.0
Fruits 463.8
Others 3,113.0

Source: Agricultural Statistics of Pakistan 1991-92

Agricultural Production

9. Agricultural production is dominated by crop production, which accounts
for almost 69% of agriculture's GDP. The rest is accounted for by livestock,
which is almost 30%. Forestry and fisheries currently make up just over 1% of
the total.

10. There are four major crops, namely wheat, cotton, rice and sugarcane.
The fifth most important crop is maize, but its production is very low
compared to its potential as a 'Kharif' crop. Among minor crops, the most
important are fruits and vegetables followed by pulses and oilseeds. These
crops are important because they are high-value crops and have great potential
for export earnings (fruits & vegetables) and import substitution (oilseeds
and pulses).,

Table 4: Area, production and yield of important crops in 1990-91

Crop Area '000 ha Production Yield
‘000 t kg/h
Wheat 7,877.6 15,684.2 1,990
Rice 2,096.9 3,243.1 1546
Cotton 2,835.5 12,822.2 (bales) 769
Sugarcane 896.1 3,8864.9 4,3400
Maize 847.5 1,203.1 1419

Source: Agricultural Statistics of Pakistan 1991-92



150 THE NATURE OF AND RATIONALE FOR THE PROTECTION OF PLANT VARIETIES

PLANT BREEDING IN PAKISTAN

11. Extensive plant breeding and research programs are under way in the
country at three Agricultural Universities, 13 Multidisciplinary and 31 Mono-
commodity Research Institutes established in different agro-ecological zones.
These research institutes are responsible for developing superior cultivars
through genetic manipulation. They also address other problems affecting
agricultural production and cover all economic crops and related disciplines.
Each of these institutes has the mandate to develop better adapted varieties
for local agro-ecological conditions.

12. The majority of the research institutes are sponsored by the respective
provincial government. The program of work and some projects are coordinated
and partly funded by the Pakistan Agricultural Research Council (PARC) at the
federal level. Plant germplasm is the raw material required by the breeders
for developing new, superior crop varieties that ensure stable production.
The collection, preservation, evaluation and maintenance of germplasm is
carried out by the Plant Genetic Resources Institute, PARC (for cotton by
PCCC). This material is then made available to plant breeders.

SEED PRODUCTION AND QUALITY CONTROL

Background

13. Prior to 1961, the Department of Agriculture was responsible for making
arrangements for the production, quality control and distribution of seeds of
major crops. But the seed situation remained deficient regarding the
production and the supply of pure seeds.

14. On the recommendation of the Food and Agriculture Commission, the West
Pakistan Agricultural Corporation (WPADC) was created in 1961. In addition to
other developmental activities its functions included seed multiplication,
testing and distribution. It continued until 1972, when it was dissolved and
seed quality control was taken over by the Federal Government, while seed
production and distribution shifted to the provincial governments.

15. The seed situation demanded major improvements, so the Government of
Pakistan invited the World Bank to appraise a seed program for the country,
and on their recommendation a Seed Industry Project was launched in the
country. To provide legal regulation and control of the quality of seeds, the
Seed Act of 1976 was promulgated.

16. This enactment provided a regulatory mechanism for controlling and
regulating the quality of seed through the setting-up of the necessary
institutional infrastructure which included the National Seed Council (NSC),
Provincial Seed Councils (PSCs), the National Seed Registration Department
(NSRD) and the Federal Seed Certification Department (FSCD). The
establishment of the National Seed Council with the Federal Minister for Food
and Agriculture as its chairman, having full authority for policy formulation
and for setting up and regulating the production and quality of seed,
initiated a new era of seed development in the country. This supreme
institution represents all disciplines concerned with the development of the
seed industry both in the private and public sectors. Both the NSRD and FSCD
are the executive arms of the NSC. The Provincial Seed Councils are
responsible for arranging the production and distribution of certified seed to
the farming community, and as a result the Punjab Seed Corporation (three
processing plants) and the Sindh Seed Corporation (one processing plant) have
been established.
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Induction of the Private Sector

17. In addition to the public sector seed corporations, the privatization
promotion policy of the Government of Pakistan has encouraged the emergence of
some multinational seed companies like:

- Pioneer Pakistan Seeds Ltd. Lahore,

- Cargill Pakistan Seed (PVT) Ltd. Lahore,
- Sandoz (Pakistan) Ltd. Lahore,

- Lever Brothers Pakistan Ltd. Karachi,

- ICI, Pakistan Ltd. Karachi.

These companies are specifically introducing hybrid varieties of sunflower,
maize, millets and sorghum.

Variety Evaluation

18. The crop breeders test and evaluate a 1large number of strains in
small-scale variety trials at the research centers and promising materials are
further tested in Zonal Variety Trials (2VT) outside the research centers.
The breeders are aware of the variation that can occur on account of the
genotype-environment interaction. In order to overcome these phenomena the
Zonal Variety Trials are conducted widely in the areas of adaptability,
usually in cooperation with enlightened growers and on Government farms. When
a breeder selects a variety and considers it to have sufficient merit, he
submits seed samples to the National Seed Registration Department to assess
the distinctness, wuniformity and stability criteria for the purpose of
describing and registering that variety.

19. Distinctness (Uniqueness, Novelty).- A variety is distinct if, at the
time of registration, it 1is <clearly distinguishable from other existing
registered and commercial varieties of the same crop by one or more
morphological, physiological, cytological or other characteristics.

20. Uniformity (Homogeneity).- A variety is considered sufficiently
uniform if the individual plants in a population are similar and genetically
identical in morphological characteristics. The degree of uniformity depends
upon the mode of reproduction of the variety in question.

21. Stability.- 2A variety 1is <considered stable if, after successive
multiplications, it retains its distinguishing and essential characteristics.

22. The registration of varieties provides the basis for:

- the seed quality control through the Federal Seed Certification
Department,

- the administration of the plant breeder's right,

- the maintenance of Dbreeder's nucleus stocks of the wvariety
true-to-type for the production of pre-basic seed.

23. Simultaneously, the seed samples are provided to the Variety Evaluation
Committees of the Pakistan Agriculture Research Council (PARC) for crops other
than cotton. For cotton, seed samples are submitted to the Pakistan Central
Cotton Committee. Both these organizations evaluate the candidate varieties
in the light of the value for cultivation and use (VCU) criteria.
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Table 5: Number of varieties registered during 1981-92

Crop Sindh Baluch Punjab NWFP PARC PVT Total
Wheat 6 2 26 6 - - 40
Rice 6 - 6 5 - - 17
Maize/Millet - - 6 8 - 2 16
Cotton 8 - 25 - - - 33
Oilseeds 3 - 6 6 6 5 26
Chickpea 1 - 5 2 - - 8
Mung/Lent - - 8 1 - - 9
Vegetables 1 3 12 - - - 16
Sugarcane - - 2 6 - - 8
Fodder - - 10 - - 1 11
Others 1 - 2 1 - - 4
Total 26 5 108 35 6 8 188

Value for Cultivation and Use / Agronomic Value

24. Agronomic value or value for cultivation and use is the most important
and only criteria for which commercial varieties are developed. Only those
crop varieties are eligible for registration and release which are superior to
existing commercial varieties in one or more characteristics.

25. A variety that meets the requirements of VCU and DUS is then accepted for
registration and release as defined in the Seed Act of 1976, which provides
that a "released variety" means a registered variety having agricultural value
for growing and approved by the National and a Provincial Seed Council.

Seed Classes and Quality Control

26. According to the Seed Act of 1976, the following four classes of seed are
recognized for production, procurement, processing, storage and marketing:

(1) pre-basic seed or breeder's seed: this is the elite material in respect
of genetic purity:

(2) basic seed or foundation seed: this is the progeny of pre-basic seed;

(3) certified seed: this is the progeny of basic seed;

(4) approved seed: this 1is the progeny of certified seed produced in
quarantined and isolated areas under the seed producing agencies.

27. Quality control through crop inspection and seed testing is provided by
the Federal Seed Certification Department. The quality of all the classes of
seed has to conform to the standards prescribed by the Government. The
quantities of seed certified and marketed during 1990-91 are given in Table 6.
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Table 6: Quantities of seed certified during 1990-91

Crop Quantity ('000 mt)
Cotton 28.44
Wheat 43.19
Rice 2.07
Maize 0.43

Seed Processing, Marketing and Promotion

28. Commercial scale seed production, processing, storage, marketing and
other operations are undertaken by the public sector seed corporations estab-
lished in Punjab and Sindh. The establishment of similar seed corporatiomns in
other provinces (NWFP and Baluchistan) is underway.

29, Four seed processing plants (3 in Punjab and 1 in Sindh), with an annual
capacity of 103,000 mt, have been installed for wheat, cotton, rice and
maize. The quality seed is distributed and marketed through their own net-
works, cooperatives and private sector sales agents. Another two seed
processing plants in the private sector have been established in Punjab
(Pioneer and Cargill).

30. The Provincial Seed Corporations have their own seed promotion services
provided to contracted growers through Farm Advisory Services. The outreach
programs of the Pakistan Agricultural Research Council (PARC), the Extension
Departments of provincial governments and the electronic media help promote
quality seed.

Seed Imports

31. Since the country is not self-sufficient in meeting the seed demands for
all crops, a considerable quantity of seed of various crops is imported every
year (see Table 7).

Table 7: Seed imports during 1990/91

Crop Value ('000 Rupees)
Seed potatoes 5,171
Onion 647
Tomato 6,293
Oilseeds 17,337
Vegetables 68,495
Forage 197,410

Source: Foreign Trade vol. 18, June 1991, Fed. Bur. of Stat.
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Maintenance Breeding

32. The maintenance of a variety is a cyclically repeated activity during the
lifetime of the variety. Therefore, an efficient seed renewal system is
essential for a successful seed program which is not possible unless the
variety is properly maintained. It is the responsibility of the originating
institution to maintain and make available, through a continuous seed renewal
system, pre-basic seed for later multiplications of basic and certified seed
classes.

The Plant Breeder's Right

33. As mentioned earlier, Pakistan has vital agricultural research and plant
breeding programs which entirely fall under the public sector. Therefore,
there was no strong demand for the introduction of a plant variety protection
system. But the involvement of private companies in the seed industry will
lead to a demand to introduce a plant breeder's right system in Pakistan.
This demand now receives full backing from public sector breeders, too.

34. A draft of the Plant Variety Protection Act is under active consideration
by the Government of Pakistan. The draft was prepared by the National Seed
Registration Department in consultation with UPOV, the Asian Development Bank
and other international centers. The draft was sent to all provincial govern-
ments and circulated among all public and private sector research institutions
and seed agencies. The major question now before us is how to accommodate
public sector breeders in the system.



THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES IN
THE PHILIPPINES; THE POLICY ON THE PROTECTION OF NEW VARIETIES

INTRODUCTION

1. The plant breeding activities of both, the public and private sectors in
the Philippines have spawned a relatively vibrant seed industry over the last
10 years. This is very apparent from the establishment of research, produc-
tion, processing and marketing facilities by local and foreign seed companies.
High acceptance of new varieties by farmers coupled with direct and indirect
assistance by the Department of Agriculture for crop production enhancement
programs could bring better prospects for the sustained growth of the seed
industry in the country.

2, There is, however, an emerging clamor among those involved in research
and development efforts in the private sector to institutionalize plant
variety protection in the Philippines in order to protect them against unfair
competition and infringements of their products. This will certainly
encourage more investment in research and development of new and better crop
varieties, which will ultimately benefit the farmers.

3. This paper briefly discusses the current situation of the plant breeding
and seed industries and the prospects for plant variety protection in the
Philippines.

RESEARCH CENTERS FOR CROP IMPROVEMENT IN THE PHILIPPINES

4. For the most important crops, Government institutions basically lead crop
improvement research in the country. These research centers are usually
commodity or discipline-based and are agencies attached to State colleges and
universities (SCU's) or agencies of the Department of Agriculture (DA).
Examples of agencies of the Department of Agriculture (DA) are the Philippine
Rice Research Institute, the Philippine Coconut Authority, the Cotton Research
and Development Institute, etc. The Bureau of Plant Industry (under the DA),
aside from its regqulatory role for the seed industry, is also doing plant
breeding work on selected crops. Examples of SCU-based research agencies are
the Institute of Plant Breeding (University of the Philippines at Los Bafos),
the Philippine Root Crop Research and Training Center (Visayas State College
of Agriculture), and the University of Southern Mindanao Agricultural Research
Center.

5. Most of the private groups engaged in crop improvement usually started
with the distribution of local and imported seeds. Gradually, they conducted
serious breeding work on selected crops such as vegetables, ornamental crops
and cereals. Lately, big foreign seed companies entered the local scene.
Their main product is hybrid corn, which incidentally is the second most
important crop next to rice. It is safe to say that the bulk of the plant
breeding research money spent by all of the private seed companies is devoted
to hybrid corn research.
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SEED PRODUCTION AND DISTRIBUTION

6. Compared to other countries, the Philippine seed production and
distribution system is still poorly developed. Difficulties facing the seed
industry point to inefficient production and distribution, low acceptance of
recommended seeds (partly due to poor extension), and lack of effective legis-
lation (Baluyot, 1991, Mabesa and Sevilla, 1980). It is estimated that certi-
fied seeds constitute less than 10% of the total amount of seed available on
the market (Roperos, 1990).

7. One of the recognized obstacles to the rapid adoption of new plant
varieties is the lack of effective seed production and distribution. This is
specifically acute among the public research institutions with weak extension
activities and lack of manpower and facilities to produce and distribute the
seeds in the target areas. However, this is not much of a problem for the
private seed companies that have invested in seed research, production/
processing plants, and marketing networks. In fact, the relatively rapid
growth of the seed industry for the past 10 years is largely due to the efforts
of these private companies.

8. It is often said that the private seed growers are the missing link in
the adoption of new and better varieties. Except for rice and corn, there are
hardly any organized seed growers in the Philippines. Most of the seed
growers of Government-bred varieties, particularly for rice and corn, are
either members of cooperatives or individual farmer entrepreneurs. Many of
them, however, are highly dependent on national programs for their market,
i.e., they are active only if the Government procures certified seeds for its
production programs. More often than not, these seed growers cease operations
with the end of the production program.

9. The recent launching of the Grain Production Enhancement Program (GPEP)
of the Department of Agriculture as part of the pump-priming activities of the
Government is considered a shot in the arm for the rice and corn seed
industries. One of the major components of the GPEP (which will run from 1993
to 1998) is the use of certified seeds for increased production of the two
most important cereal crops. The Government will source seeds from both
public and private seed producers for the five-year program and hopefully will
encourage the farmers to use certified seeds of superior varieties and conse-
quently help sustain the growth of this seed sector.

SEED INDUSTRY DEVELOPMENT ACT

10. An important piece of legislation known as the Seed Development Act of
1992 (Republic Act No. 7308) has recognized the importance of the promotion
and acceleration of the seed industry in the Philippines. Among the salient
provisions of the Seed Act is the promotion of the seed industry as a preferred
area for investment and the encouragement of the private sector to engage in
seed research and development. To attain these objectives, a National Seed
Industry Council (NSIC) was created to formulate policies and programs for the
development of plant breeding activities and the seed industry in the country.
The NSIC actually replaces the Philippine Seed Board which used to administer
variety accreditation and seed quality control. Recently included in the
implementing rules and regulations of the Council is the establishment of
variety registration for various crops approved for release in the country.
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POLICIES ON THE PROTECTION OF NEW VARIETIES

11. The first known patent law in the Philippines was the Spanish Law on
Intellectual Property of January 10, 1879. This law was replaced by the United
States Copyright Law from 1898 until 1924, when the Philippine Legislature
enacted Act No. 3134 or "An act to protect intellectual property," which was
patterned after the American Copyright Law of 1909. On June 20, 1947, the
Philippine Patent Office was established (presently known as Bureau of
Patents, Trademarks, and Technology Transfer) under Republic Act 165 which was
patterned mainly on the United States Patent Law.

12. Unfortunately, there is no provision in the present Patent Law and juris-
prudence stipulating that plant varieties are patentable. Section 7 of
Republic Act 165 indicates that patentable subject matter includes machines,
manufactured products or substances, processes, or improvements of any of the
foregoing (Sapalo, 1992). There is also no provision in the Seed Industry
Development Act of 1992 that implicitly relates to the protection of new plant
varieties, although the National Seed Industry Council is given the mandate to
formulate policies for the promotion of plant breeding activities. It is
therefore clear that as of the present, living entities such as plant varieties
are not recognized as patentable and a separate law should be enacted by the
Philippine Congress in order to address the need for the protection of new
plant varieties.

13. The need for plant variety protection in the Philippines has generated
discussions among the concerned sectors. It has been discussed informally
among plant breeders. It has also been raised in formal forums conducted by
the Department of Agriculture. In one of the DA's management committee
meetings in 1993, one of the representatives of the private seed companies
suggested the enactment of a law that will protect their varieties from unfair
competition. The Secretary of Agriculture was said to be supportive of the
idea (Lantin, personal communication). Also, the National Committee on Plant
Genetic Resources, through the Philippine Council for Agriculture, Forestry,
and Natural Resource Research and Development (PCARRD), the coordinating
agency for agricultural research in the country, will sponsor a symposium/
workshop in November 1993, the main objective of which will be to formulate a
national policy on proprietary rights, varietal registration and exchange of
the country's plant genetic resources.

SUMMARY

14, Plant breeding activities for the most important crops in the Philippines
have 1long been dominated by Government institutions. The adoption of new
varieties and the use of certified seeds, however, have rather been slow due
to the inefficient seed production and distribution system. The initiatives
of the private sector (either as developers of new varieties or as producers/
distributors of Government-bred varieties) coupled with strong support by the
Government are regarded as the keys to the development of the seed industry.
This has been convincingly demonstrated in the case of the hybrid corn seed
industry, where the private sector is now leading in research and development
activities. This increasing involvement of the private groups in seed
research, production and distribution has definitely spurred the development
of the seed industry by creating new varieties and markets for its products.
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15. The idea of enacting a law on plant variety protection has been gaining
adherents, especially from the private groups engaged in seed research and
development. At present, the Patent Law or Seed Industry Development Act does
not provide for the patenting of new plant varieties. However, the need to
encourage investment in seed business has triggered formal and informal
discussions on this issue. It seems that our policy makers are starting to
realize the importance of formulating policies on plant variety protection as
part of the efforts to attract new investments in the seed business. After
all, a strong and dynamic seed industry will ultimately benefit the farmers
and greatly enhance the development of Philippine agriculture.



THE CURRENT SITUATION OF THE PLANT BREEDING AND SEED INDUSTRIES
IN THE REPUBLIC OF KOREA

1. It is my great pleasure to have the opportunity of attending this seminar
and reporting on the current status of the plant breeding and seed industries
in the Republic of Korea. First of all, I would like to thank UPOV which has
devoted itself to developing an effective international plant variety protec-
tion system for the advancement of the plant breeding and seed industries and
for the improvement of agricultural productivity worldwide. I would also 1like
to extend my sincere gratitude to those who have organized and sponsored this
Seminar. This occasion will surely help us understand more deeply the spirit
and working system of UPOV and we will take this opportunity to consider our
own plant variety protection systems suitable for our respective national
situations.

2. I will start my report with a brief introduction to the regulatory
aspects of the seeds and seedlings issues in my country. The Republic of
Korea is a country having a dense population and a very limited area of arable
land. Thus, it has developed a labor- and capital-intensive agricultural
production system. The major crops are rice, barley, legumes, tuber crops
such as potato and sweet potato, and vegetables such as radish, cabbage and
hot pepper. The increase in income over recent years as a result of economic
development has shifted the attitude of consumers on agricultural commodities
from quantity to quality. Therefore, the necessity to adjust the crop produc-
tion system to meet the consumers' needs and preferences is much emphasized
and strenuous efforts are directed to enhance the competitive position of
locally produced commodities against foreign products under an open market
situation.

3. There are two laws regulating plant varieties, seeds and seedlings in the
Republic of Korea, namely the Major Crops' Seeds Law and the Seeds and
Seedlings Control Law. The Major Crops' Seeds Law provides the basis for
Government control of breeding, seed production and distribution for 23 major
field crops including rice, barley, wheat, rye, oats, corn, beans, potato,
sweet potato, peanut, sesame, rapeseed, millet, perilla, etc. For crops
controlled under this law, breeding and seed multiplication are wundertaken
mainly by Government organizations. On the other hand, the Seeds and
Seedlings Control Law regqulates the performance of varieties and the quality
of seeds and seedlings of vegetables, fruit trees and mushrooms of which the
breeding and/or seed production are predominantly done by commercial firms.
At present, the commodities under the control of this law are 14 vegetable,
6 fruit and 8 mushroom species. The purpose of the above laws is to increase
agricultural productivity and to support farmers through Government interven-
tion in the plant breeding and seed industries, and not to introduce a plant
breeder's right system. The Patent Law of the Republic of Korea provides that
asexually propagated plants can be protected under the general patent regu-
lation. However, the number of such patents, so far granted wunder this
system, is too small to satisfy the general interests of breeders.

4. I will endeavor to explain a bit more the organization of the crop
breeding and seed industries as well as the extension services in relation to
cultivar improvement and seed selection. Crop improvement is carried out by
various government organizations, especially research institutions under the
Rural Development Administration (RDA), agricultural universities and private
seed companies. Public organizations concentrate on the breeding of major
cereals such as rice, barley and soybean, whereas private seed companies are
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mostly involved in the breeding of commercial vegetable crops. 171 major
cereal varieties are currently designated as recommended or semi-recommended
cultivars, while about 1,600 vegetable varieties are listed by the Ministry of
Agriculture, Forestry and Fisheries (MAFF). With recent developments in
cropping technology, hybrid vegetable seeds with a higher performance are
preferred for their improved quality and productivity, though they may be more
expensive than traditiomnal non-hybrid varieties.

5. The seeds of major cereals such as rice, barley and soybean are multiplied
by Government organizations under strict quality control through the following
steps: pre-basic seeds by the Provincial Rural Development Administration
(PRDA), basic seeds by the Basic Seed Production Office (BSPO) under
provincial governments, and certified seeds by the National Office of Seed
Production and Distribution (NOSPD). On the other hand, 45 private seed
companies are responsible for the production of vegetable seeds and quality
control during seed multiplication. Seeds of major cereals and vegetables are
distributed through different channels. Certified cereal seeds processed by
the NOSPD are distributed to farmers through provincial governments and
agricultural cooperatives, while vegetable seeds multiplied or imported by
private seed companies are sold in the open market. In both cases, farmers
are free to take their own decisions on the choice and purchase of seeds.
Through Government channels, 8,245 mt of certified seed of rice were distri-
buted to farmers in 1992. Private seed companies marketed 2,968 thousand
liters of wvegetable seeds, of which 517 thousand 1liters, worth some
10 million US$, were exported in the same year. Systematic supports for
farmers in choosing cultivars and seed are given. The RDA extension
specialists stationed in every major rural township provide information on
cultivars and seeds, and assist farmers in cropping. The RDA regularly
publishes informative material for farmers. Private seed companies also
provide information on their products to farmers' groups.

6. Most importantly, I would like to mention the present situation of the
questions of plant variety protection and seed industry development.
According to the present laws, cereal cultivars released through Government
channels should be designated as recommended varieties by MAFF and vegetable
cultivars bred by private companies need to be registered with MAFF. This
provides a partial protection against wunauthorized multiplication and
commercialization of recommended or registered cultivars by third parties.
However, it is far from the exclusive protection by plant breeders' rights
provided for by the UPOV system. As I mentioned before, our crop improvement
programs focus on superior cultivars of high quality, stress resistant and
adaptable to mechanization to meet the consumers' needs and to maintain the
competitive position of Korean agricultural products in global markets. We
are now trying to stimulate the breeding efforts, and to improve the seed
production and quality control of specialized seed companies. We are also
examining the possibility of participation by the private sector in the
breeding and seed production of the major cereals. The introduction of the
UPOV system is under serious consideration in relation to the future
amendments of the aforementioned laws.

7. I would, consequently, 1like to take advantage of this opportunity to
kindly request a continued cooperation with UPOV, its member States and
non-member States in Asia and the Pacific region. Finally, I do hope that
UPOV and the international harmonization of plant variety protection systems
will prosper and contribute to the worldwide development in agriculture and
the welfare of farmers.

Thank you very much for your attention.



THE STATUS OF THE SEED INDUSTRY IN THAILAND

1. As presented and discussed at the UPOV Seminar held in Tsukuba, Japan, in
1991, the private sector has only recently taken part in the plant breeding
program and the seed industry of Thailand. In the past plant breeding was
solely a mandate of the Government, and seed production and distribution was
done by Government institutions.

2. At present, both the Government and the private sectors play an important
role in the improvement of new varieties and in the seed industry. However,
private companies, whose business is based on a profit-making basis, are only
interested in high value crops such as hybrid maize, flowers and vegetables.
The Government, on the other hand, which is a non-profit organization,
develops, produces and distributes such major crops as rice, maize, sorghum,
soybean, mungbean, peanut, etc. It is rarely the case that a private company
is prepared to run its business on a marginal low return basis.

3. The major Government institution responsible for plant breeding is the
Department of Agriculture (DOA). The Department is responsible for the Rice
Research Institute, the Field Crops Research Institute and the Horticulture
Research Institute which are responsible for breeding rice, field crops and
horticultural crops, respectively. Universities, including the School of
Agriculture, also take part in plant breeding. However, they usually concen-
trate on field crops such as maize, soybean, mungbean and peanut.

4. The system of seed production in Thailand is a three-step system: the
production of (i) breeder's seed, (ii) foundation seed and (iii) extension
seed; registered seed and certified seed are included in extension seed. The
production of breeder's seed and foundation seed of the approved varieties is
carried out and supervised by the breeders. If the varieties are bred by the
Government, it is carried out by the Department of Agriculture of the Ministry
of Agriculture and Cooperatives. Universities are responsible for the
production and supervision of breeder's seed and foundation seed of their own
varieties. In the private sector, the research section of each company is
responsible.

5. The Department of Agricultural Extension (DOAE) is responsible for the
production of extension seed from foundation seed which is derived from the
Department of Agriculture and wuniversities. In the private sector, the
production sector produces extension seed. In the governmental sector, the
extension seed may, in some cases, be produced by the Marketing Organization
for Farmers (MOF) and agricultural cooperatives. The extension seed is sold
to the farmers and the grain produced from extension seed is theoretically not
recommended to be wused as seed. For more detail, please refer to the
proceedings of the Regional Seminar on the Nature of and Rationale for the
Protection of Plant Varieties under the UPOV Convention held in Tsukuba,
Japan, in 1991 (UPOV publication No. 717(E), pp.135-140).

6. The current Government seed production capacity is shown in Table 1. This
indicates that the production capacity of the Government is far from meeting
the demand. This is due to the increasing awareness of the farmers of the
importance of high-quality seeds.
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Table 1: Planted area, total extension seed required and extension seed
produced by Government institutions, Thailand, 1991

Crops Planted area Foundation Extension Extension Shortfall
seed seed required seed produced
(1,000 ha) (tons) (tons) (tons) (%)
Rice 10,152 532 634,500 20,240 96.81
Wheat 8 40 1,000 88 91.20
Maize 1,746 96 32,744 2,650 91.91
Sorghum 194 10 3,037 1,500 50.61
Soybean 489 275 30,588 4,630 84.56
Mungbean 470 87 14,682 1,860 87.33
Peanut 124 150 11,538 1,990 82.75
Cotton 74 17 4,662 195 95.82
Sesame 58 3 724 93 87.15
Kenaf 128 15 2,398 188 92.16
Vegetables 314 5.5 3,931 64 98.37

Sources: Department of Agriculture and Department of Agricultural Extension

Remarks: The amount of foundation seed and extension seed produced by the
private sector is not available.

Policy on the Protection of New Varieties

7. During the last few years there had been a number of discussions by plant
breeders from public and private organizations about the advantages and dis-
advantages of having plant breeders' rights in Thailand. It was reported that
opinions in general, though not conclusive, seemed to favor the farmers'
interests in the sense that if plant breeders' rights were adopted, farmers
might have to pay a premium price for plant varieties.

8. Thailand has the Patent Act B.E. 2522 (1979). Under this Act, plant and
animal varieties are not eligible for protection. A part of Section 9 of
Chapter 2 of the Act states that a patent shall not be granted to any variety
of animal or plant or any essentially biological process for the production of
animals or plants.

9. Nevertheless, an effort to indirectly protect new plant varieties in order
to guard against piracy has been put forward.

10. The Department of Agriculture has classified plant varieties into four
categories and has defined each category as follows:

(i) Common, ordinary or landrace variety.- A general variety being in
use and not having been registered, certified or recommended.

(ii) Registered variety.- A variety that has been registered in accor-
dance with the Department of Agriculture's regulations. The regulations
require that botanical characteristics of the variety be officially recorded
for future use.
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(iii) Certified variety.- A variety that has been certified in accordance
with the Department ' of Agriculture's regulations as a good variety; its
botanical and agricultural characteristics must be the same as those submitted
for certification.

(iv) Recommended variety.- A certified variety that has been approved
and recommended by a committee appointed by the Minister for Agriculture and
Cooperatives to be used as an officially recommended variety in the Government
programs and for general use by farmers.

11. In 1992, the Seed Act of 2518 B.E. (1975) was amended. The key issues of

the amendment were (i) to define a plant variety and planting material,
(ii) to add a section for registered, certified and recommended varieties and
(iii) to add a section for conserved plant species under the CITES Convention.
Under this amended Act the Ministry of Agriculture and Cooperatives has drafted
a notification entitled "Approval of Registered Varieties and Certified
Varieties of Plants in Accordance with the Seed Act." The Department of
Agriculture is the official implementing institution. The criteria for
applications for the registration and certification of varieties as stated in
the Notification are as stated below.

Registered Variety

12. An application for registration in respect of a variety can be made to
the Department of Agriculture. The submitted variety must meet one of the
following specifications:

(i) be a variety derived from a breeding program through either hybridiza-
tion or induced mutation. The variety may be a pure 1line, open-pollinated,
synthetic, composite or hybrid variety:;

(ii) Dbe a variety derived from the reselection of indigenous or introduced
varieties with botanical and improved agricultural characteristics such that a

new cultivar is obtained;

(iii) be a variety introduced directly from abroad without improvement.

Certified Variety
13. A variety submitted for certification must be a registered variety

approved by the Department of Agriculture. Furthermore, the variety must be
prominent in yield and quality and should be economically important.

Steps of Approval for Registration or Certification

14.1 The submitted variety and its characteristics (and agronomic quality,
for a certified variety) are reviewed and recorded by a committee from the
Department of Agriculture.

14.2 Registration or certification is approved by the Committee for Variety
Registration and Certification.

14.3 Notification of evidence is posted in public for 90 days.
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14.4 The Director-General of the Department of Agriculture issues a certi-
ficate of registration or certification if there is no protest or claim within
90 days.

14.5 The Director-General shall not issue a certificate if there is a claim
or protest within 90 days, or if the characteristics of the variety do not
correspond to the information submitted, or if the characteristics of the
submitted variety are similar to or the same as those of a variety that the
Department previously approved.

14.6 The Department reserves a right to cancel the approval if later there
is evidence that the variety in question is similar to another variety which
has been approved, or if there is proof that the characteristics of the
variety are different from those in the submission.

15. Even though the purpose of notification is for business promotion purpose
for the owner of a variety and even though public utilization of the variety
is not legally prevented, the ownership of the variety is protected.

16. The evidence discussed in this paper may be still far from plant variety
protection under the UPOV Convention. It represents, however, an effort to
come a step closer to UPOV regulations. It is strongly hoped that Thailand
will have a Plant Breeders' Rights Act along with the Patent Act and Copyright
Act which are already implemented.



CLOSING ADDRESS

by

Barry Greengrass, Vice Secretary-General, UPOQOV

Ladies and Gentlemen,

It is a very short time since a UPOV mission, in which I participated,
visited China for the first time and met Mr. Song Zehou, Director General,
Department of Rural Science and Technology, SSTCC, and his colleagues. As a
result of that mission, it was agreed that this, the third UPOV Seminar on the
Nature of and Rationale for the Protection of New Varieties Under the UPOV
Convention, would be held in Beijing. An Organizing Committee was formed and
the result was the excellent Seminar that we have enjoyed over the 1last two
days. The facilities and the support services provided have been first
class. The hard work and commitment and determination to get all the details
right have been quite remarkable, and I would like to express the thanks of
Dr. Arpad Bogsch, Secretary-General of UPOV, and of the UPOV Office to all who
have been involved.

I would like expressly to thank the invited participants from countries
of the Asia/Pacific Region for their participation and the keen interest with
which they have followed and joined in our proceedings. UPOV has a reputation
for providing a friendly environment for the conduct of its business, and
I feel that together we have already extended this reputation into the
Asia/Pacific Region.

The thanks of the UPOV Office must also be expressed to the interpreters
and all others whose services have enabled our Seminar to succeed.

The importance attached to our Seminar by China was evidenced by the
presence at our opening of the Vice-Chairman of the State Science and
Technology Commission and other high officials of the Govermment and
Institutions of China.

For officials from the Office of UPOV, our visit to China was crowned,
and the high importance attached by China to intellectual property questions,
including plant variety rights, was marked, by the high honor extended to the
Director General of the World Intellectual Property Organization, who is also
Secretary-General of UPOV, and to officials from the Office of UPOV when we
were received by Jiang Zemin, President of China, plant variety protection
received specific mention in the course of the reception.

Many thanks to you all. We think we have further strengthened the
knowledge of and interest in plant variety protection in the Region in the
course of this Seminar.



CLOSING ADDRESS

by

Mr. Song Zehou, Director-General,
Department of Rural Science and Technology,
State Science and Technology Commission of China

Ladies and Gentlemen,

After two days of discussions and exchanges of views by specialists and
representatives from the participating countries, the Regional Seminar on the
Nature of and Rationale for the Protection of Plant Varieties under the UPOV
Convention is on the point of closing. I would like to express our thanks to
Dr. Bogsch, Director-General of the World Intellectual Property Organization
and concurrent Secretary-General of the International Union for the Protection
of New Varieties of Plants, Mr. Greengrass, Vice Secretary-General of UPOV,
and specialists and representatives from all participating countries for their
joint efforts and close cooperation in the Seminar. I warmly congratulate you
on the complete success of the Seminar.

This Seminar has contributed to an overall introduction to the current
situation and development in the international protection of new plant
varieties. The Seminar gave the participants a good occasion to study and
discuss a possible cooperation in the field of the protection of new plant
varieties among countries all over the world. The representatives have
introduced their experiences with the notion of the protection of new plant
varieties in their countries and submitted their papers to the Seminar. The
purpose of the Seminar has been accomplished as it was planned. The Seminar
has played an important role in speeding up the legislation of the protection
of new plant varieties in China. It will promote the work on the protection
of new plant varieties and the protection of intellectural property.

This Seminar is not only a forum for exchanging experience and making
cooperation between the nations in the world, but also a place of friendly
contact for people working in the field of plant variety protection. Although
time was very short, we have promoted friendship and enhanced understanding.
I believe that each of you will treasure the friendship between us. In the
years to come, we will be able to get in touch with one another in various
means in a common effort to protect new plant varieties in the world as a
whole.

I wish our friendship will continue for ever, and our undertaking will
grow and florish.

Thank you!
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