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FOREWORD
Biotechnology provides powerful tools for the sustainable development of agriculture, fisheries and forestry, as well as the food industry. When used in a safe manner and appropriately integrated with other technologies for the production of food, agricultural products and services, biotechnology can be of significant assistance in meeting the needs of the population in transition countries. In order to be in a position to take full advantage of the technology, countries must have the necessary infrastructure, financial support and expertise in the development, assessment and transfer of technologies including the regulatory aspects. This report is aiming to compile and analyse the current situation of biotechnology and biosafety issues in the Balkans and the Caucasus based on consultant assessments and official information from web sites. The countries of the Balkans were: Albania, Bosnia and Herzegovina (BiH), Croatia, the Former Yugoslav Republic of Macedonia (TFYRM) and the Federal Republic of Yugoslavia (FRY, now Serbia and Montenegro). The countries of the Caucasus and Moldova group included: Armenia, Azerbaijan, Georgia and Moldova. Moldova, although not a Caucasus country, but belonging to the Commonwealth of Independent States as the Caucasian countries, was included in the same subgroup. The report provides information on the situation of agricultural biotechnology in transition countries and identifies areas requiring political, legal, financial and technical support.  
Information on biotechnology products and techniques of the countries assessed has been included in the FAO-BioDec Database and can be searched for under http://www.fao.org/biotech/inventory_admin/dep/default.asp.
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SUMMARY
This report addresses issues on biotechnology and biosafety in five Balkan states: Albania, Bosnia and Herzegovina (BiH), Croatia, the Former Yugoslav Republic of Macedonia (TFYRM), the Federal Republic of Yugoslavia (FRY, now Serbia and Montenegro), and  the Caucasian states: Armenia, Azerbaijan and Georgia and Moldova. These countries have, recently undergone enormous political, social and economic changes as a result of the disintegration of the former Socialist Federal Republic of Yugoslavia (SFRY) and the USSR (FSU) respectively. All the countries considered in this report are suffering to various extents from economic crises. There has been war in the Balkans and several serious conflicts in the Caucasus, which combined with vagaries of climate and geography, have added to their problems. Tensions remain in both areas. Both subregions have been largely reliant on agriculture as an engine of economic growth in the past, but with the collapse of the two federal unions and the move towards replacing centrally planned economies with market-oriented ones, previously existing markets for produce have been disrupted and in many instances cease to exist. Reform of land ownership has often resulted in large numbers of small fragmented farms and farmers are unable to take advantage of economies of scale and are largely geared towards self-sufficiency rather than income generation. Basic infrastructure has deteriorated and farming and agro-processing equipment has become obsolete. Funds are not available for upgrading equipment and efficiency is becoming increasingly difficult to achieve. With the general decline in economic well-being, education has also been adversely affected to the extent that many previously well-funded research and education centres are now in crisis. Qualified staff has sometimes sought alternative employment and there is little to attract new staff to careers in research and education. Unemployment is high in the subregions and it would not be difficult to recruit and retain staff were funds available to pay them. Research in biotechnology can be relatively expensive and demanding of sophisticated equipment and much of what had been initiated under former political conditions has been discontinued and little new work has been started. There are numerous buildings and grounds available that could support biotechnology research and development, but funds are not available to maintain or equip them adequately and services such as water and electricity are at best unreliable. Private enterprise is a relatively new concept in the subregions, particularly in the Caucasus, and to date has played a minor role in development and application of biotechnology to agriculture. There are however, exceptions to this and some of the relatively basic biotechnologies, including tissue culture, micropropagation, fermentation techniques and artificial insemination, have been successfully applied to agricultural and horticultural production, sometimes with assistance from outside the subregions. The pharmaceutical and veterinary sectors have also, to a limited extent, been supplied with compounds produced via biotechnological processes, sometimes privately managed. There are moreover, several centres in the subregions that carry out first class scientific research, although the biotechnology is not necessarily applied to agriculture. Biotechnology is also taught in several institutes of higher education. The issue of biosafety is important for both subregions as GMOs have already been released, either deliberately through commerce or accidentally through food-aid. Moreover, GMOs have spread in unmonitored cross-border trade and possibly through gene flow and gene dispersal. With the exception of the FRY, there is no legislation governing GMOs in either of the two subregions. Testing facilities are also generally inadequate and there is limited means of establishing whether GMO contamination exists in food and feed. It is considered that in both the Balkans and in the Caucasus, organic production could represent a potential market for agricultural produce given that agrochemical input in both subregions has been minimal as it has often been unavailable and when available has been too costly. Unmonitored and uncontrolled release of GMOs would threaten organic production. Technical and financial assistance has been forthcoming for developing national legislation in several instances, but more help is required. IPR legislation is to some extent developed in the Balkan subregion, but not in the Caucasus and Moldova although there are some state laws on patenting. Several regional networks and organizations exist to which the various states included in this report belong. They are largely political however, and increased and improved international networking, particularly with Europe, would be beneficial. Given the generally underdeveloped communications networks in the Balkans, but particularly in the Caucasus and Moldova, improved networking represents a potential, though partial, solution to the problem of limited access to up-to-date information on biotechnology and biosafety that currently characterizes the subregions. Major policy thrusts in the subregions have been directed towards agrarian reform, but the revival of agriculture and agricultural research and education, including biotechnology, has remained, with certain exceptions, elusive to date. All the countries considered in this report stand to benefit from external support to develop and harmonize capacity in biotechnology research and education and to develop appropriate IPR and biosafety policy and legislation.

1.
Countries of the Balkans

1.1
Albania

1.1.1
Profile of national agriculture

Agriculture is the largest single sector in Albania’s economy. Albania has over half a million hectares of agricultural land (24 percent of the total) and a million hectares of forest (36 percent of the total). Meadows and pasture cover 15 percent of the land area. Agriculture employs over 50 percent of the workforce and generates more than 50 percent of GDP. It is the only transition country where agriculture accounts for more than 50 percent of GDP. Agriculture has been the engine of economic growth in Albania since transition in 1991 from a centrally planned economy. Privatization and redistribution of land in 1992 and removal of producer price controls in 1993 promoted agricultural growth. Despite Albania being one of the few economies in transition that has experienced positive agricultural growth throughout the economic and political reform process, agricultural production is still characterized by several major constraints. The land market remains underdeveloped and over half a million small, fragmented farms of about one hectare exist, although mean farm size is about 4 ha. While these farms produce adequately to meet about 70 percent of national food requirements, they are overwhelmingly hand-worked and geared to subsistence needs and cannot contribute significantly to income generation and export markets. Consequently, Albania has a persistent negative agricultural trade balance. Credit availability for investing in agriculture and agro-industry has been limited. Progress has been made in forming private groups and associations to tackle the urgent needs for rehabilitating irrigation infrastructure, power infrastructure and road networks, which are in poor condition and are essential to improve agricultural production and marketing. Since transition there has been a change in the agricultural production profile. Industrial crops, including cotton and rice, which previously accounted for a large proportion of agricultural production, have all but disappeared and there has been a steady conversion of agricultural land into pasture (forage legumes) for livestock (cattle and sheep) production. Crops including wheat, maize, beans and vegetables account for most of the arable production. Modern technologies for the development of sustainable, commercial agricultural production can only be adopted in Albania when the democratization process is more complete and when farms are transformed into larger and more economic units. Albania is currently in a phase of consolidation and infrastructure rehabilitation. 

1.1.2
National agricultural policy

Since 1991 the national agricultural policy has been directed at making the transition from a centrally planned economy to one embracing the free market. Albanian experts prepared an agricultural strategy for Albania with the assistance of the World Bank and the EU that detailed action to be taken in the short- and medium-term (1992-1996) for facilitating successful and stable transition.

Key areas in the agriculture sector are being addressed under the agricultural programme of the Structural Adjustment Credit implemented by the Government of Albania with IDA and donor support. These include:

· maintenance of an appropriate incentive framework;

· alleviation of constraints to agricultural production, including irrigation, drainage, input supplies (seeds in particular) and support services;

· institutional development for land market promotion, marketing, rural finance and agro-processing;

· support for generation of rural, non-farm income growth and poverty alleviation;

· improved natural resource management.

1.1.3
Status of biotechnology research

The Ministry of Education and Science and the Ministry of Agriculture and Food supervise agricultural research in Albania. The Directorate of Scientific Research resides in the former and oversees the Academy of Science, which comprises over 50 institutions (12 major institutes and seven universities included) devoted to applied research. The Ministry of Agriculture and Food is responsible for over 14 research institutes, which have about 400 ha of land and employ over 800 staff. Plant breeding programmes have largely ceased to operate. 

There is discussion of reorganizing the network of research institutes currently supervised by the Ministry of Agriculture and Food whereby the National Agricultural Research Institute in Tirana would become the hub of a new network incorporating subregional centres specialized in research on specific themes, including crop production, fisheries, forestry, etc. The number of research institutes is set to fall from fourteen to ten. Six national research programmes will be developed, one of which will be devoted to developing modern biotechnology in Albania. This programme is to be designed on the basis of a previous programme that ended in 2001 and comprised eleven projects supervised by the Ministry of Agriculture and Food. Focus was on mutagenesis, in vitro propagation and biodiversity. Lack of adequate facilities and infrastructure militated against achieving the planned aims.

It is intended that the Ministry of Education and Science will become responsible for a national centre of biotechnology to be established in the Institute for Biological Sciences of the Academy of Sciences.

Currently there are no private companies involved in biotechnology research in Albania.

1.1.4
Ongoing biotechnology projects

Of the fourteen international agricultural projects (Table 1) that are currently registered at the Ministry of Agriculture and Food, none concern biotechnology or biosafety. The projects mainly concern land reform, irrigation rehabilitation, forestry and fishery management, water management and improvements to agricultural services.

Domestic projects including elements of biotechnology focus on:

· micropropagation;

· somatic variation and mutagenesis;

· use of RAPDs;

· collection and maintenance of industrial microorganisms;

· ELISA applications.

There is no current capacity to research or apply results from more complex biotechnologies. Those that are used can be regarded as traditional or basic biotechnologies.

Table 1. Biotechnology in research institutions of Albania

	Institution
	Contact
	Programme details, strengths and weaknesses

	Tirana University, Faculty of Natural Sciences, Dept. of Biology, Biotech. Section
	Dhurata Bozo, Tirana University, Tirana

Tel.: 355 4 233449

Fax.: 355 4 234412

Email: bozods@albmail.com 
	The university has five faculties and about 2 000 students. Undergraduate (B.Sc.) and postgraduate (M.Sc.) classes in biotechnology. Organization of a model biotechnology laboratory for teaching, demonstration and research. Basic facilities (water, electricity, reliable refrigeration, etc.) still lacking but some advanced equipment for DNA extraction, PCR and electrophoresis. Collaborative studies with Italy (1995-2000) on polymorphisms in humans, coffee and sea bass.

	Tirana University, Faculty of Natural Sciences, Dept. Industrial Chemistry, Industrial Microbiology and Food Section
	Rozana Troja, University Tirana

Tel.: 355 4 227669
	Specializing in yeast, expertise on microbial and chemical contamination of food.  Rozana Troja is a member of an expert group at the Ministry of the Environment on requirements for laws on GMOs and biosafety regulations. Need for training students and young scientists.

	Institute of Biological Research of the Academy of Sciences
	Efigjeni Kongjika, Rr. Sami Frasheri Nr.5, Tirana

Tel.: 355 4 222638

Email: ikbiol@albmail.com 
	Staff of approximately 40, including 15 specialists. Studies on plant resources of Albania; monitoring the state of the biotic environment; nature conservation; plant genetics; effects of biotic stress on flora. Research directly encompassing biotechnology includes mutagenesis (chemical and radiation) on wheat, somatic variation, characterization of industrial microorganisms and micropropagation of kiwi fruit, ornamental flowers, nuts and potato. Limitations due to unreliable power supply and obsolete equipment. Technical cooperation with Greece on introduction of kiwi fruit to central Albania and establishment of a botanical garden for Mediterranean species with Italy. Plans to apply ELISA for virus detection in potato and use PCR for terpenoid gene identification in sage. The institute will become the site of the National Biotechnology Centre.

	Food Research Institute, Dept. Microbiology and Biotechnology


	Maksim Deliana

Rustem Zenelaj, Rr. Muhamet Gjollesha 56, Tirana

Tel.: 355 4236770

Fax.: 355 4259160

Email: iku@anep.al.eu.org
Email: zenelajr@hotmail.com 
	Staff of approximately 44, including a professor and five Ph.D.s Centre of graduate and post-graduate training. Work is carried out in five departments and includes: legislation and Albanian Codex Alimentarius, studies on industrial microorganisms (including collection and maintenance), nutrition quality and safety of foodstuffs, assessing quality and processing characteristics of foodstuffs, improvement of animal product quality, monitoring and improvement of wine and grape industry, tobacco testing. International projects on legislation and food quality (FAO, World Bank), agro-processing (World bank), milk processing (GTZ) and assistance to Albanian Agricultural Trade Association (USAID). No equipment for assessing presence of GMOs in food products. 

	Veterinary Research Institute “Bilal Golemi”
	Kristaq Berxholi, Rr. Aleksander Moisiu 7, Tirana

Tel.: 355 4 372912

Email: instvet@icc.al.eu.org 
	Seven departments with a staff of over 100. Responsible for controlling disease epidemics, diagnosing and eradicating animal diseases, producing bio-products and veterinary drugs, monitoring safety in animal products, staff training and technical assistance to farmers and associations for livestock breeding. Modern facilities and equipment are lacking but serological testing, immunodifusion, immunofluorescence and ELISA (BioRad kits) carried out. AI facilities. Involved in several international projects sponsored by the World Bank and Government of Italy. Plans to improve diagnoses of infectious diseases and introduce molecular methods for research and analysis of diseases.

	National Seed Institute
	Pellum Abeshi, Rr. Siri Kodra, Tirana

Tel.: 355 4 362419

Email: nsi@abissnet.com.al 
	Set up in 1993 to control seed production, multiplication, evaluation and certification. Responsible for in situ and ex situ conservation of PGRFA. Genebank currently holds 600 accessions, but has capacity for 20 000. It has links with genebanks in Canada, Germany and Italy. No equipment for testing transgenic varieties.

	Institute for Vegetables and Potato
	Xhevat Shima, Rr. Skender Kosturi Tirana

Tel.: 355 4 228422
	Staff of 56, including eight scientists. Self-financing from greenhouse production of vegetables. Departments for genetic and technology improvement. In vitro potato micropropagation has been attempted to reduce virus load, but facilities for up-to-date research are limiting.


1.1.5
Applications of biotechnology

There has been little application of biotechnology in Albania and as result of its long period of isolation and the economic problems that peaked in 1997 there is little education in biotechnology and little available information. Agro-industry is relatively undeveloped in Albania and biotechnology would therefore be difficult to apply under current circumstances. A first stage in addressing this situation would be for Albanian scientists to become better networked at home and abroad.

1.1.6
Regulatory frameworks for biosafety of GMOs and IPR
Albanian law protects IPR. Foreign biotechnology products can be patented in Albania, but there are no domestic applications for patents on biotechnology products.

Regarding GMOs and biosafety:

· there is no current national law relating to GMOs. There are GMO seeds on the market, but they are not regulated by law;

· there is a national law on biodiversity and environmental protection and sale and application of agrochemicals is regulated;

· there is a new seed law in Albania, but it does not deal with GMOs;

· there is a law governing phytosanitation and importation of plants, but GMOs are not included.

A regional agriculture advisory foundation was created and is privately-owned, but receives support from the governments of Albania and the Netherlands, the Albanian Farmers’ Union and the International Fertilizers Development Centre. It was created to provide farmers with services and support. It has been particularly directed towards the needs of vegetable farmers and has largely functioned in the place of a national extension service. It could be used to supply biotechnology services and products in the future. Key contacts are given in Table 2.

The Regional Environmental Centre for Central and Eastern Europe has two offices in Albania and has its headquarters in Hungary, with 17 country offices. It aims to provide advice to farmers and training on environmentally friendly agricultural practices. It could be used to channel information and advice on application of agricultural biotechnology in the future.

Table 2. Key contacts in Albania

	Contact 
	Institute
	Address

	Arben Molla
	Ministry of Agriculture and Food, Tirana, Agriculture Programme Office Director
	Skenderberg Square, Tirana, Albania

Tel.:/Fax.: 355 4 228355

Email: amolla@albmail.com 

	 Spartak Bozo
	Director, Albanian Patent Office
	Rr. Durresi no. 23, Tirana, Albania

Tel.:/Fax.: 355 4 233349

Email: bozods@albmail.com 

	 Astrit Balliu
	Regional Agriculture Advisory Foundation, Durres Centre, Managing Director
	POB 232, Durres, Albania

Tel.: 355 52 29910

Email: astrit@anep.al.eu.org 

	Mihalaq Qirjo
	Regional Environmental Centre for Central and Eastern Europe, Country Director for Albania
	Rr. Durresi, POB 127, Tirana, Albania

Tel.:/Fax.: 355 4 23944

Email: rec@rec.tirana.al miha@rec.tirana.al 


1.1.7
Areas requiring support
Given the current financial and organizational constraints to agriculture, agricultural research, education and training in Albania, it is not reasonable to expect that biotechnology can yet contribute significantly to economic development. Support would be needed in several areas. Financial assistance would be needed across the entire spectrum of agricultural and biotechnological research and development activities. Increased external project funding would be useful. Assistance could be used in the design and implementation of an up-to-date, relevant agricultural research agenda for Albania and design of courses for university students and other trainees. Rehabilitation and upgrading of research facilities and equipment is a priority. At the farm level there would be considerable room for replacing obsolete machinery and equipment. Increased networking, training and academic exchange of Albanian scientists in Europe and beyond requires support. Activation of an Albanian branch of the Balkan Network for Biotechnology would represent a useful start and would promote collaborative projects. Facilitating access to current information through journals and Web-based information by Albanian scientists would help relieve the current constraints faced by researchers and teachers. Albania’s telephone system was one of the least well-developed among the centrally planned economies and Internet connections at 0.25 per 10 000 population is the lowest rate in Europe apart from that of Azerbaijan. International assistance could be useful to assist in drawing up appropriate legislation that includes GMOs and biosafety issues.

1.2
Federal Republic of Yugoslavia, FRY (now Serbia-Montenegro)

1.2.1
Profile of national agriculture

The FRY comprises Serbia and Montenegro, the former being eleven times the area of the latter. Private farms account for about 85 percent of the land and are typically about 2-5 ha in area. In Montenegro about 80 percent of the land is used for grazing and in Serbia cereals dominate agricultural production. Vegetables and potatoes in particular are important and orchards make a significant contribution to income generation (plums in the main). Farm equipment is outdated, orchards are virus ridden and funds are generally scarce for investing in agriculture. Fishing in the Adriatic has also declined. The FRY has traditionally had a strong agricultural sector, based on 6.3 million ha of agricultural land. Sixty percent is arable, 34 percent pasture, 4.3 percent orchards and 1.4 percent vineyards. The agrifood business sector has also been traditionally strong. The FRY is a major producer of wheat, maize, fruit, vegetables and vegetable oil. Between 1955 and 1980 agricultural production doubled and the country was set to become a major force in European agriculture. Political disturbances in the Balkans resulting in the break-up of the Socialist Federal Republic of Yugoslavia (SFRY) and a war in the area had an adverse effect on agriculture itself and through the imposition of trade embargoes, severely limited the capacity to export produce. Drought during the late 1990s pushed production down further and government support to agriculture diminished. Short-term fluctuations in production have masked the underlying disarray. The livestock sector has been in crisis since 1991 and the long-term production trend is in decline, as it is for all major agricultural commodities. The labour force engaged in agriculture has declined from 3.4 percent of the total in 1996 to 3.0 percent in 2001, and agriculture currently contributes about 23 percent to the national GDP. 

1.2.2
National agricultural policy

The national agricultural policy is geared towards revival of agriculture and sustainable use of its rich, largely unpolluted soils. With European markets again being opened to the FRY, and with the rehabilitation of some of the agricultural infrastructure, it should be possible to improve efficiency and profitability of agriculture and associated business. Intensification of agricultural production, focussing on value-added products such as vegetables and beef, is a current priority. Improved product quality is also a feature of agricultural policy that aims to capitalize on possibilities for export to European markets. Legislation is also being put into place that will allow for increased private investment in key sectors of the economy that were previously the sole domain of the public sector. Agricultural research institutes have become a focus of privatization in some instances. There is increasing attention paid to environmental issues and thus national agricultural policy is concerned with sustainable production methods.

1.2.3
Status of biotechnology research

This is at a relatively well developed level in comparison with many neighbouring countries, but is not currently comparable with that of some eastern and central European countries. A national programme for biotechnology and the food industry exists.

1.2.4
Ongoing biotechnology projects

There are a relatively large number of ongoing biotechnology projects (summarized in Table 3).

Table 3. Biotechnology in research institutions in the Federal Republic of Yugoslavia (now Serbia and Montenegro) 

	Institution
	Contact
	Programme details, strengths and weaknesses

	University of Belgrade, Faculty of Biology, Centre for PCR Development
	Boba Vukosavic, 11000 Belgrade, Studentski trg 16, P. fah 52

Tel.: 0111 639100

Email: stanka@bf.bio.bg.ac.yu 

Biljana Culjkovic
	Courses run for medical, veterinary and agricultural applications of various biotechnologies using PCR.

	Institute of Molecular Genetics and Genetic Engineering (IMGGE)

Human Molecular Genetics Laboratory
Laboratory for Molecular Biology
	Branka Vasiljevic, Director, Vojvode Stepe 444a, POB 446, 11001 Belgrade

Tel.: 38111 3975744

Fax.: 38111 3975808

Email: vasiljb@eunet.yu 

Milena Stevanovic

Tel.: 38111 3976212

Fax.: 38111 3975808

Email: stevanov@eunet.yu 

Vesna Maksimovic

Tel.: 38111 3976658

Fax.: 38111 3975808

Email: heljda@sezampro.yu 
	Institute functions under the Ministry of Science and employs 71 researchers. Staff has considerable international experience. IMGGE is affiliated to the International Centre for Genetic Engineering and Biotechnology in Trieste. It has strong links with the university in Belgrade and runs courses on molecular biology. There are seven laboratories:

· molecular biotechnology – molecular genetics of penicillin amidases;

· molecular genetics of industrial microorganisms – lactic acid bacteria;

· molecular genetics of actinomycetes;

· genetic engineering of microorganisms;

· human molecular genetics;

· molecular hematology – anaemia, gene therapy and molecular diagnostics;

· molecular biology – applications in medicine and agriculture. Fruit tree viral disease diagnostics and GMO testing (mainly soybean).

	Federal Institute for Plant and Animal Genetic Resources
	Ivana Dulic, Director, Omaladinskih brigada 1, 11000 Belgrade

Tel.: 3811 699920

Fax.: 38111 3117588

Email: fed.pagri@www.yu 
	Responsibilities for collecting and conserving PGR, plant introduction, cultivar registration, establishing seed regulations and issuing seed certification. Works on preparation of related legislation.

	Institute of Field and Vegetable Crops (IFVC)

Maize Breeder

Oil Crops

Weed Science
	21000 Novi Sad, Maksima Gorkog 30

Fax.: 38121 621212

Goran Bekavac

Tel.: 38121 411888

Email: gbekavac@ifvcns.ns.ac.yu 

Dragan Skoric

Tel.: 38121 4138333

Email: skoricd@ifvcns.ns.ac.yu 

Goran Malidza

Tel.: 38121 411888

Email: malidza@ifvcns.ns.ac.yu 
	A staff of 515, including 135 scientists. Research focus was on development of new field and vegetable crops. Large greenhouses and field station. Very productive, earnings from seed sales, well-maintained equipment and good staff retention. Good international sales of seed and collaboration. Market oriented activities. Biotechnology applications include:

· in vitro culture for sunflower breeding;

· haploid and anther culture for sugarbeet, sunflower and wheat;

· in vitro selection in sunflower for disease resistance;

· somatic embryogenesis;

· RAPDS for selecting for drought resistance;

· somatic hybridization (protoplasts);

· introduction of bar gene by crossing maize with transgenic line (AgrEvo collaboration).

	Maize Research Institute
	Goran Drinic, Director of Research, S. Bajica 1, 11185 Zemun Polije, Belgrade

Tel.: 38111 3756704

Fax.: 38111 3754994

Email: gdrinic@mrizp.co.yu 

H.  Kostana Konstantinov, Head of Biotechnology Scientific Research Email: kkostana@mrizp.co.yu 

Snezana Miladenovic-Drinic, Molecular Biologist, Email: msnezana@mrizp.co.yu 
	A staff of 365 (120 scientists). Research, breeding and seed production of maize. Education and training also undertaken. Income of the institute relies on royalties from seed sales. In addition to research on important traits using standard methods, work is carried out on:

· maize genome mapping using SSR, AFLP, RFLP markers to investigate QTL for yield and drought tolerance;

· molecular fingerprinting;

· uniformity testing using molecular methods;

· characterization of genebank accessions using molecular markers;

· MAS for protein quality based on ribonuclease activity.

Collaborative work with Germany, Sweden, the UK and the USA. Technology transfer to developing countries.



	Agricultural Research Institute SERBIA
	Vaskrija Janijic, Director, 11080 Zemun, Banatska 31b

Tel.: 38111 616824

Fax.: 3811 616594
	A staff of 540. Largely financed through provision of services, royalties and seed marketing. Research is focussed on genetics and breeding of a range of crops, crop protection and crop management. Many overseas markets for its varieties. In vitro laboratory for production of virus-free propagation material of fruit trees and potato. No work on doubled haploids or protoplast fusion but there was a project on Bt transformation of wheat carried out in collaboration with the USA. No MAS.

	Institute for Animal Husbandry
	Branislav Mischevich, 11081 Zemun, Auytoput 16, POB 23

Tel.: 38111 691611

Fax.: 38111 670185

Email: branis@eunet.yu 

 Stevica Aleksic

Email: alexsab@tesla.rcub.bg.ac.yu 
	A staff of 109. Eighty percent funded through own commercial services and 20 percent by the state. Research into breeding cattle, sheep, goats, pigs and poultry, and including livestock nutrition and a central laboratory. Biotechnological aspects include:

· embryo technology and AI;

· fingerprinting;

· protein screening for meat, milk and wool production;

· food and feed inspection.


1.2.5
Applications of biotechnology

Several institutes rely on funding for providing services and sales. Biotechnology has been successfully applied in many instances and is set to expand as the Government puts into place a legislative framework for privatization of large sectors of the economy, including agricultural research institutes.

1.2.6
Regulatory frameworks for biosafety of GMOs and IPR
IPR exist in the FRY and the country applied for UPOV membership in 2001. There is also a law, formulated in 2001, covering GMOs. The various items included in the legislation are in harmony with those of the EU. Work with GMOs is permitted after approval by state authorities. There is a National Council for Biological Safety and there are laws on food safety that contain clauses relating to GMO presence in food and intolerance/allergenic reactions. Presence of GMOs in feed and foodstuffs can be tested (three centres with adequate capacity), but more testing stations are needed.

1.2.7
Areas requiring support
The FRY has relatively well-developed agriculture and research sectors in comparison with other states in the Balkans. The problems faced by the FRY concern more the balance of activities, prioritization and application. There is private sector involvement in agriculture and agro-business and this could be usefully bolstered. The agricultural sector has suffered generally from reduced government support, but given the change in the political situation in the country, it should be possible for agricultural production to improve. The FRY should also be able to compete for external project funding to support agriculture. Increased overseas training in biotechnology would be useful, especially at post-graduate level. Much of the farming infrastructure is obsolete and in need of replacement or rehabilitation. More laboratories could be brought up to the required standards to carry out more up-to-date applied research. The FRY is a member of various European initiatives for promotion and application of agricultural science which would also benefit from being more closely linked with European and international networks in biotechnology research. Several biotechnology projects with solid international links are currently in progress. Access to the Internet as a public service only became possible in 1997. There were 400 000 users in 2000. Limited funds mean that access to academic journals is not optimal, but the FRY is in a better position than many other countries in the subregion. GMO and IPR legislation has been developed and in this respect the FRY is ahead of virtually all other countries in the region. Its experiences and expertise could be used to help others in the subregion that have not made much progress in these areas to date.

1.3
Bosnia and Herzegovina (Federation of Bosnia and Herzegovina and Republika Srpska)

1.3.1
Profile of national agriculture

The state of Bosnia and Herzegovina (BiH) is divided into two: the Federation of Bosnia and Herzegovina (FBiH) and the Republic of Srpska (RS). Each has its own ministry of agriculture, forestry and water management. The state is mountainous. In both parts of the republic agriculture and forest occupy over 50 percent of the total land area, while RS (1.3 million ha arable, 0.6 million ha meadow and pasture) has the larger share of arable land and FBiH (1.25 million ha arable, 0.75 million ha meadow and pasture) the larger share of grazing land. Overall 40 percent of the land area is under (coniferous) forest, 14 percent is arable and 20 percent pasture. Land mines remaining from the civil conflict (1992-1995) still affect 100 000 ha of the country and severely restrict opportunities for expanding agricultural production. FBiH was disproportionately affected by the war in comparison with RS. Recent natural disasters have also taken their toll on agricultural productivity. Over half a million small-scale private farms occupy 94 percent of the agricultural land; state farms occupy the remainder. Farm size is about 5-7 ha split into several plots. At privatization a landholding limit of 10 ha was set that has not allowed for advantage to be taken of economies of scale. However, during the time of the SFRY, unlike in most other centrally planned economies, land was not collectivized. The war has had a massive negative effect on issues of land ownership in BiH that has in turn had a negative impact on agricultural production. Major crops are maize (feed), wheat, oat and barley. Production of oilseeds, sugarbeet and tobacco remains at 15 percent of pre-war levels, although cereal yields have returned to pre-war levels. The agricultural sector contributed 24.6 percent to GDP in 1996. This fell to 16 percent in 2000.

1.3.2
National agricultural policy

War has had a major consequence on agriculture in BiH. Policies have therefore been directed to rehabilitation of agriculture, rural development and natural resource management. FBiH suffered to a greater extent than RS during the conflict. The Government is not willing to work with GMO crops or import GMO products for fear of losing potential export markets and ruining chances of securing markets for organic produce. Some key contacts are given in Table 4.

Table 4. Key contacts in Bosnia and Herzegovina

	Contact 
	Institute
	Address

	Behija Hadzihajdarevic

Minister

Kazimir Ivic, Deputy Minister
	Bosnia & Herzegovina, Federation of Bosnia & Herzegovina, Federal Ministry of Agriculture, Water Management and Forestry
	St Mehmeda Spahe 3, 71000 Sarajevo

Tel.: 37833 443338

Fax.: 37833 663659

	Nenad Misic, Deputy Minister

Rudoljub Trkulja
	Bosnia & Herzegovina, Republic of Srbska, Ministry of Agriculture, Forestry and Water Management
	76300 Bijelhina, M. Obilica 51

Tel.: 38755 471412

Fax.: 38755 472353

Email: misic@mps.vladars.net


1.3.3
Status of biotechnology research

Relatively little research using biotechnology is undertaken in either the crop or livestock sector. ELISA is used for livestock diagnostics and nearly half of the cattle are reproduced using AI, but little is done beyond this.

1.3.4
Ongoing biotechnology projects

Ongoing projects are limited to application of in vitro production of a range of vegetable, tree, ornamental and crop species. Haploids, protoplasts and embryo rescue techniques are used in breeding. Molecular markers are used to a small extent. Specific programmes are outlined in Table 5.

Table 5. Biotechnology in research institutions of Bosnia and Herzegovina 

	Institution
	Contact
	Programme details, strengths and weaknesses

	University of Sarajevo, Faculty of Science, Centre for Ecology and Natural Resources (CEPRES)

Dept. of Plant Physiology
	Suljeman Redzic, 7100 Sarajevo, 35 Zmaja od Bosne

Tel.: 38733 6419196

Email: redzic0102@yahoo.com 

Dragan Winterhalter

Email: dwinterhalter@yahoo.com 
	Provides courses in ecology, with particular reference to identification and conservation of PGR. There are plans for a genebank to be established and conservation of endemic species in vitro.

An in vitro laboratory is being set up. Production of various virus-free propagation material of crops, including potato, kiwi fruit and ornamentals is operational.



	Institute for Genetic Engineering and Biotechnology (INGEB)
	Rifat Hadziselimovic, 71000 Sarajevo, Kemal Begova 10

Tel.: 38771 646251

Fax.: 38771 442891

Email: ingeb@utic.net.ba 
	Part of the university. Well-equipped and staffed (20) for working on biotechnology. Work on human DNA (missing persons from the war), plant tissue culture (various tree species), transformation of potato for disease resistance, pharmaceutical testing on animal cell cultures and developing molecular markers (RAPDs) for trout and pine. The centre offers technical services including testing food, cosmetics, detergents and preservatives. Also offers medical diagnostics and can test for GMO presence in food and crops.

	The Agricultural Institute
	Doirde Gataric, Director, 78000 Banja Luka, Knjaza Milosa 17

Tel.: 38751 303112

Fax.: 38751 312792

Email: sjem.lab@pins.bl.ac.yu 

Mile Daric, Head of Vegetable Dept. polj.inst@pins.bl.ac.yu 

Jovo Stojcic, Head of Maize Dept. jovo@inecco.net 

Zeljka Kremenovic, Head of Seed Dept. zkremenovic@yahoo.com 

Jovan Kondic, Head of Industrial Plants Dept. polj.inst@pins.bl.ac.yu 

Tihomir Predic, Head Dept. Agrochemistry & Agroecology agrochemija@blic.bet 
	Twenty-two scientists. Classical breeding of field, fodder and vegetable crops, plant protection, phytosanitation, agronomy, seed production, plant nutrition, feed science and soil analysis. Institute is poorly equipped. No in vitro laboratory, but ELISA equipment used to test for major potato viruses. Interest in ecological, low input farming and suspicion of GMOs. The laboratory for agrochemistry (participating in an FAO project on inventory of land resources) could be used to detect GMOs in plant and food samples.


1.3.5
Applications of biotechnology

The only applications of biotechnology concern micropropagation.

1.3.6
Regulatory frameworks for biosafety of GMOs and IPR
There are no laws in existence that cover GMOs, but there is IPR legislation. There are facilities for testing for the presence of GMOs in food and crops.

1.3.7
Areas requiring support
The economy of BiH is still in disarray following the war and with the decline in contribution of the agriculture sector to the economy, funds for research and education are in short supply. The economic crisis in the country means that standards of education and training could be improved considerably. As in the other Balkan countries, maintenance and rehabilitation of infrastructure are priority areas. Farm equipment is largely obsolete and the war has ruined the chances of rapid recovery through direct destruction and planting of landmines. Large tracts of potentially useful forest (30 percent of the reserves of the SFRY) have been rendered unsafe because of the presence of landmines. BiH participates in regional networks, including the Organization of Islamic Conference, OSCE and the Stability Pact for Southeastern Europe, but would need to be better integrated into European and international scientific networks. Telecommunications were quickly restored after hostilities ceased in the area, but Internet use remains relatively low. In 1999 there were only 3 500 Internet users, while in Croatia there were 200 000. This represents a four-fold difference based on their respective populations. Lack of funds has meant that access to scientific information through international journals has been limited. There is no legislation that covers GMOs and support for its development would be needed.

1.4
The Former Yugoslav Republic of Macedonia (TFYRM)

1.4.1
Profile of national agriculture

TFYRM became an independent republic in 1991. It was the least developed of the republics of the SFRY. It is largely a rural economy, with >40 percent of the population deriving income from agriculture. The agriculture sector currently contributes about 12 percent to the GDP and employs less than 2 percent of the total labour force. Agricultural output was static during the 1990s, but has increased lately due to a rise in producer prices and a reduction in VAT for agricultural products from 19 to 5 percent. Only about 10 percent of the arable land is irrigated and water deficit is a major constraint to agricultural production. Average private farm size is below 3 ha and farms tend to be fragmented into six to seven lots. Although 70 percent of agricultural land is now in the private sector (ca. half a million hectares), state farms still exist and can reach 6 000 ha in an area. Although use of agrochemical inputs is decreasing, it better reflects increasing lack of financial resources rather than a serious move towards sustainable low-input production. Many agricultural inputs are imported, including seed potatoes. A range of cereals, vegetables and fodder crops is grown in the country in addition to cash crops such as tobacco and grapes. Tobacco production has been the most constant growth area. The break-up of the SFRY has had a disproportional negative effect on agricultural productivity in TFYRM. TFYRM does have the potential to become self-sufficient in agricultural produce and become an exporter of early season fruit and vegetables. Currently it is a net importer. A foot-and-mouth epidemic kept lambs of TFYRM off the EU market for several years.

1.4.2
National agricultural policy

Since the collapse of the SFRY, there does not seem to be a well-defined agricultural research and development policy. A major policy thrust is directed at restructuring domestic agro-processing facilities. There are fourteen projects in agriculture listed by the FAO office in Skopje. Support comes from several organizations, including GTZ, USAID, CRIC and FAO. They aim at modernization of agricultural infrastructure in the broadest terms.

1.4.3
Status of biotechnology research

Little plant biotechnology teaching and research is being carried out for reasons of funding limitations, lack of facilities and lack of a defined policy. More progress appears to be made with applications of biotechnology to livestock breeding and production.

1.4.4
Ongoing biotechnology projects

There is assistance from the EU in formulating agricultural policy, veterinary and phytosanitary control and modernization of the land registration system. Assistance from the World Bank has been forthcoming for irrigation rehabilitation, establishing private veterinary service and improving on-farm research and extension. IFAD has provided assistance and support has come from the Government of Japan. The Netherlands has provided support for several projects in crop and livestock improvement. IAEA has provided support to establish a laboratory for the production of doubled-haploids in wheat. This and a floriculture project from the Netherlands are the only ones currently containing an element of plant biotechnology. Projects are listed in Table 6.

Table 6. Biotechnology in research institutions of TFYRM 

	Institution
	Contact
	Programme details, strengths and weaknesses

	St Cyril & Methodius University, Faculty of Agriculture, Dept. Botany and Microbiology, Plant Genetics

Dept. of Livestock Production

Institute of Agriculture
	Sonja Ivanovska, POB 297, 1000 Skopje

Tel.: 3892 115277

Email: msonja@zsv.ukimedu.mk 

Sreten Andonov

Email: sandonov@zf.ukim.edu.mk 


	Education of ca. 400 students p.a. in all aspects of agriculture, including plant and animal biotechnology. Laboratories not well-equipped for biotechnology teaching and demonstration. Research themes include induced mutation and doubled haploid production in wheat for drought tolerance (in cooperation with IAEA, Vienna).

Livestock breeding and nutrition research. Molecular mechanisms for stress in pigs and characterization of nuclear and mitochondrial DNA in chickens. Use of PCR, microsatellites and other advanced molecular techniques.

Crop breeding (including in vitro production), certified seed production, plant protection, soil mapping and germplasm collection. 

	Macedonian Academy of Sciences and Arts, Centre for Genetic Engineering and Biotechnology
	Georgi Efremov, Bul. Kurste Misirkov 2, 1000 Skopje

Tel.: 3892 136106

Fax.: 3892 137020

Email: gdesci@manu.edu.mk 

www.manu.edu.mk 
	Centre focuses on human genetics and trains to Ph.D. level. Several projects in veterinary science and soil microbiology. Fully equipped for research in advanced molecular genetics, including chemoluminescence techniques rather than radioactive. Recent research on identification of new and new sources of established restriction enzymes. The centre is not involved in plant biotechnology, but collaborates with the university. It has an international reputation and collaborative network.

	Veterinary Institute
	Mihail Danev, Lazar Pop Trajkov 5, 91000 Skopje

Tel.: 38991 114125

Fax.: 38991 114619

Email: vetinrum@mpt.com.mk 
	National public health laboratory. Research and education in animal breeding, diagnostic, hygiene, foodstuff analysis for residues and contamination (inc. radioactive) and AI facilities (sperm and cryobiology dept.). The Dept. of Diagnostics and Biotechnology lacks up-to-date equipment. Private Holstein-Friesian centre at Bogdanci. Embryo transfer capacity for cows, sheep and goats. Well trained staff. International collaborative network.


1.4.5
Applications of biotechnology

Two examples of commercial application of biotechnology exist in the country:

1. Private cattle breeding centre at Bogdanci, with semen supplied by the Veterinary Institute.

2. Private floriculture laboratory using tissue culture techniques. Set-up with assistance from the Netherlands in Vinica in 2000. Twelve hectares of greenhouses for production of lilies and roses for export to the Netherlands.


1.4.6
Regulatory frameworks for biosafety of GMOs and IPR
Plant breeders’ rights are protected in TFYRM in a new law designed with the help of GTZ for seed and seedlings. This law is in line with EU regulations. It does not deal with transgenics however, and there is currently no legislation covering GMOs. TFYRM is ready to apply for UPOV membership. A new food law has also been prepared with the assistance of GTZ and obliges testing for GMO presence in foodstuffs. Facilities exist for testing animal and plant derived foodstuffs, but these are not particularly well-equipped or staffed.

1.4.7
Areas requiring support
External financial support is required to fund projects and could be used to rehabilitate the agriculture sector in general and the research and education components in particular. Education is generally in need of support and biotechnology teaching could be usefully promoted. It has been suggested that a plant biotechnology centre could be established in the country. This would require considerable technical and financial assistance, not only in building it but also in maintaining it and ensuring reliability of services. TFYRM is a member of OSCE and other European initiatives. There is some good international collaborative research in aspects of biotechnology (mainly livestock and human applications), but it would be useful to renew and extend research contacts, especially in plant biotechnology. Provision of key journals could be supported. Internet use has grown from nothing in 1995 to 30 000 in 2000. TFYRM is quite advanced in developing biosafety and related legislation, but national priorities need to be determined for biotechnology.

1.5
Croatia

1.5.1
Profile of national agriculture

Croatia is a small, geographically diverse nation, comprising a coastal region that includes over 700 islands, an eastern lowland region and an inland hill region. Agriculture predominates on the Slavonian plains, the Dinaric region supports a largely pastoral community, the coastal areas support viticulture and fruit and olive production and forest covers about 15 percent of the land area. Arable land comprises 32 percent of the total land area of which 20 percent is devoted to permanent crops and 18 percent to meadows and pasture. When Croatia was a part of Yugoslavia, agricultural land was mostly privately owned or allocated to state cooperatives, which now largely cease to operate. Small farms of about 3 ha are the norm. Agriculture was severely disrupted during the civil disturbances and recovery has not been complete. Areas sown to wheat dropped by about half between 1991 and 1992 and along with yields, which also halved, have not recovered. Maize, sugarbeet, beef and plum production were similarly affected. Cattle numbers were about 440 000 head in 2001, about half the 1990 numbers. Sheep numbers also fell dramatically and have not returned to pre-war levels, although along with pigs and poultry, have been on the rise since 1996. Once self-sufficient in food, Croatia has become a sizeable net importer and only produces enough wheat, wine, corn, eggs and poultry to meet domestic demand. The labour force engaged in agriculture, fishing and forestry including self-employed farmers fell from 157 000 (9.9 percent of total) to 108 000 (6.3 percent of total) between 1997 and 2001.

1.5.2
National agricultural policy

Emphasis has been placed on sustainable agricultural production and protection of natural resources. Croatia is a net food importer and it is necessary that agriculture is rehabilitated and that it becomes competitive to reduce reliance on imports. Improvements to family farms represent the focus of agricultural policy aimed at reducing importation of products that can be generated from within the country.

1.5.3
Status of biotechnology research

Biotechnology research is conducted at several universities and government research establishments and is relatively advanced in all fields. Although there is currently concern over sowing GM crops, there have been field trials on GM maize conducted in the country. PLIVA is a Croatian multinational pharmaceutical company that is involved in research and development of biotech based products.

1.5.4
Ongoing biotechnology projects

A summary of ongoing research in biotechnology is provided in Table 7.

Table 7. Biotechnology in research institutions of Croatia

	Institution
	Contact
	Programme details, strengths and weaknesses

	University of Zagreb, Faculty of Agriculture

Dept. of Plant Breeding Genetics and Biometrics

Dept. of Seed Science and Technology

Dept. of Plant Nutrition

Dept. of Plant Pathology

Dept. of Ornamental Plants

Dept. of Animal Sciences II

Dept. of Fishery and Special Zoology

Dept. of Microbiology

Dairy Dept.

Faculty of Food Technology and Biotechnology

Dept. of Biochemical Engineering

Biotechnical Centre of the Croatian Academy of Engineering within FFTB

Faculty of Science, Division of Biology

Dept. of Molecular Biology

Botany Dept., Botanical Garden

Faculty of Veterinary Medicine
	Ivan Pejic, Svetosimunska 25, 10000 Zagreb

Tel.: 3851 2393936

Fax.: 3851 2393631

Email: ipecic@agr.hr 

Vinko Kozumplik

Tel.: 3851 2393849

Email: vkozumplik@agr.hr 

Ivan Kolak

Tel.: 3851 2393845

Fax.: 3581 2393930

Email: ikolak@agr.hr 

M. Custic

Bogdan Cvetkovic-Monti

Tel.: 3851 2393786

Fax.: 3851 2393730

Email: bcvjetko@agr.hr 

B. Anicic

Email: banicic@agr.hr 

B. Mioc

Email: bmioc@agr.hr 

T. Treer

Email: treer@agr.hr 

Sulejman Redzepovic

Tel.: 3851 2393864

Fax.: 3851 2393881

Email: sredzepovic@agr.hr 

Dubravka Samarzija

Vladimir Mrsa, 6 Pierotti st., HR-10000, Zagreb

Tel.: 3851 4605293

Fax.: 3851 4836082

Email: vmrsa@pbf.hr 

Z. Kniewald

Tel.: 3851 4605278

Fax.: 3851 4605065

Email: knic@pbf.hr 

Ivan Habdija,

Tel.: 3851 4877754

Email: ihabdija@zg.biol.pmf.hr
Mariana Krsnik-Rasol

Tel.: 3851 4826261

Fax.: 3851 4826260

Email: molbiol@zg.biol.pmf.hr
www.botanic.hr , botzavod@botanic.hr 

Zdenko Makek, Heinzelova 55, 10000 Zagreb

Tel.: 3851 2390111

Fax.: 3851 2441390

Email: fakultet@vef.hr 
	Leading research and education institution with a staff of over 350 and 1 600 students. Three large field stations, modern laboratory facilities and up-to-date equipment. Substantial international collaboration for which it has a dedicated office.

Research on statistical genomics, mapping, QTL analysis, MAS, molecular phylogeny, transformation and assessment of genetic variation.

Use of a full range of biotechnology techniques with emphasis on crops including broad bean, pea, chickpea, sage, oregano, basil, olive and hops.

Screening potential fungal biocontrol agents using ELISA.

In vitro cultures for micropropagation.

Use of a range of molecular marker techniques to investigate genetics of domesticated animals.

Biodiversity and genetic studies of fish including the soft-muzzled trout.

Investigations into legume inocula, yeasts and microbiological diversity using a range of molecular techniques.

Concentrating on aspects of cheese production.

Investigations into inter alia cell culture, microbial genetics, industrial microbiology, brewing, antibiotics, enzymes, bioinformatics.

Technology transfer in a wide range of disciplines concerning applications of biotechnology to industry. Active promotion of joint ventures and consultancy services. Includes the Biotechnical Foundation and the Croatian Society of Biotechnology (Srdan Novak, Email: srnovak@pbf.hr).
Some obsolete equipment but provides post-graduate studies in cell and molecular biology and other subjects with biotechnological components.

Wide range of subjects covered under the principal areas of plant development and cell differentiation and phylogenetic relationships ranging from micropropagation of strawberry to risk assessment of GMOs.

Molecular taxonomy.

Complete range of molecular techniques in research, including disease diagnostics, and to aid reproduction of domesticated animal species.

	Institute Ruder Boskovic (IRB) of the Ministry of Science and Technology

Division of Molecular Genetics
	Nikola Zovko, Bijenicka 54, 10000 Zagreb

Tel.: 3851 4680251

Fax.: 3851 4680084

Email: zovko@rudjer.irb.hr 

Durdica Ugarkovic

Tel.: 3851 4561083

Fax.: 3851 4561177

Email: ugarkov@rudjer.irb.hr 
	Four research centres – marine, environmental, computing and NMR – with wide ranging international collaboration.

Over 70 scientists and 34 Ph.D. students researching a very wide range of subjects using the most up-to-date methods of biotechnology and molecular biology. Affiliated to ICGEB in Trieste.



	Forest Research Institute of the Ministry of Agriculture and Forestry
	Joso Gracan, Cvjetno naselje 41, 10450 Jastrebarsko

Tel.: 3851 6281022

Fax.: 3851 6281493

Email: ured@jaska.sumins.hr 
	Over 72 researchers investigating a range of forestry issues, including genetic diversity, using the standard markers, of several tree species in a newly established molecular biology laboratory.

	Croatian National Institute of Public Health of the Ministry of Public Health
	Krunoslav Capak, Rockefellerova 7, 10000 Zagreb

Tel.: 3851 4683007

Email: krunoslav.capak@hzjz.hr 
	GMO detection laboratory set up and soon to be opened.

	PLIVA Inc.
	Davor Sladic, Prilaz Baruna Filipovica 25, 10000 Zagreb

Tel.: 3851 3781607

Fax.: 3851 3781606

Email: davor.sladic@pliva.hr 
	Leading pharmaceutical company with a large number of patents. Discoverer of azithromycin.


1.5.6
Applications of biotechnology

Traditional biotechnologies, including those associated with the wine, bread and dairy industries, have always been a feature of Croatian life. There have also been several applications of modern biotechnology in the food and pharmaceutical (the most important export sector after oil derivatives) industries and in livestock breeding and production. Some basic molecular techniques have been applied in plant science and crop breeding and in fish, animal and poultry production. More advanced techniques of haploidy, protoplast culture and somatic hybridization have not been taken beyond the research phase.

1.5.7
Regulatory frameworks for biosafety of GMOs and IPR
No laws exist that cover GMOs in Croatia, although legislation is being prepared on nature protection and food that will address issues of biosafety and GM food. Plans exist to establish a laboratory at the Croatian Institute for Public Health able to test for the presence of GMOs. There is currently no IPR legislation covering biotechnology development specifically, but the State Patent Office represents the registry for national and international patents.

1.5.8
Areas requiring support
Croatia’s economy continues to suffer from the effect of the war in the Balkans. Agriculture has been particularly affected, but expenditure on education has also fallen and the transport system (both road and rail) is in a poor state, reflecting a weakness in the Croatian business environment. The telecommunications network has developed to the levels of some eastern European nations and by 2000 14 percent of the population had mobile phones. Personal computer use grew from about 84 000 to half a million between 1993 and 1998, while Internet hosts increased from about 300 to 10 000 and users from 5 000 to 200 000. Croatia’s main constraint is its reliance on imported agricultural goods, which militates against developing a competitive national agriculture. Applications of biotechnology to agriculture are relatively few and would not be economically justifiable even if the climate of acceptance was better than it currently is for biotechnology applications to agriculture. Support is needed principally in developing biotechnology legislation, improving understanding and awareness of costs and benefits of its application and limitations, and creating facilities for monitoring and testing products of biotechnology application. There is a national Biotechnical Foundation, The Croatian Association of Genetic Engineers and a Croatian Society of Biotechnology. Croatia is a member of the CEI and has received support from the European Bank for Reconstruction and Development. It is also a member of the OSCE, SECI and is set to join the Central European Free-Trade Agreement.

2.
Countries of the Caucasus and Moldova

2.1
Armenia

2.1.1
Profile of national agriculture

Agriculture occupies over half a million hectares, with a further 0.8 million ha sown to pasture. It was the country’s principal engine of growth up until 1994. The agricultural sector’s contribution to GDP has fallen from 29 percent in 1997 to 25 percent in 2001, although it did rise from 17 percent in 1990 to 51 percent in 1993. Agriculture is still the largest employment sector and currently accounts for about 40 percent of the labour force. Agriculture is mainly confined to the fertile volcanic soils of valleys and mountainsides and largely relies on irrigation. Much of the population is engaged in subsistence agriculture, but arable land is limited and 60 percent of grains are imported. Moreover, 65 percent of dairy consumption is from imports. Severe drought (most crops are grown on irrigated land), an earthquake in 1998 and conflicts with Turkey and Azerbaijan have all contributed to a decline in capacity and productivity. Armenia was the first state of the former Soviet Union (FSU) to embark on a sustained programme of land reform. A land privatization law was passed soon after dissolution of the FSU, which led to increased private ownership and an increase in the size of individual land holdings. Allocation of water rights was particularly problematic. Agriculture and agricultural research were well developed when Armenia was part of the FSU and have largely survived in tact following independence. Principal agricultural products include small-grains, potatoes, vegetables, grapes, berry crops, cotton, sugarbeet, tobacco, figs and olives. Annual wheat and barley harvests satisfy only 25-30 percent of domestic demand. 

2.1.2
National agricultural policy

Agricultural policy has been directed towards privatization of land and equipment. The role of biotechnology is recognized and an attempt is being made to apply it to environmentally friendly agricultural production. Food shortages following civil disturbance, natural disaster, economic blockade and an energy crisis have had to be addressed through food aid.

2.1.3
Status of biotechnology research

Previously biotechnology programmes were directed by a range of institutes of the FSU. Armenia was a scientifically and industrially advanced republic of the FSU. Research in general has suffered in the light of the economic crisis, but public sector research continues and there are several newly formed private companies engaged in biotechnology research and application. Good ties exist between educational and research establishments.

A relatively large number of institutes are engaged in biotechnology research and development (Table 8), but the major concern is for the more basic biotechnologies such as tissue culture and its applications through micropropagation. Animal biotechnology is less advanced than plant biotechnology. Large facilities built during FSU times have been difficult and costly to maintain and are falling into disrepair. Equipment is becoming obsolete and there is a general lack of funds for running research programmes. This has led to staff reductions and a part of the competent scientists has emigrated. For application of biotechnology, for instance, to the production of virus-free potato material to be a commercial success, costs of the improved material to the farmer will have to be in line with what can be afforded and the profits that are likely to be realized from growing the improved material.

There has been international funding support for several research programmes and there is a good linkage with expert institutions abroad, including several CGIAR centres. The large Armenian diaspora contributes to international linkages.

2.1.4
Ongoing biotechnology projects

Focus is on:

· micropropagation of agriculturally and horticulturally important plant species;

· generation of and selection from somaclonal variants;

· production of secondary metabolites from in vitro plant cultures;

· molecular and cell engineering. Standard molecular biology research and application and use of protoplast fusion to create novel hybrids;

· biotechnology of microorganisms to produce improved strains and biologically important compounds for dairy, food and feed industries. Work is also conducted on use of microorganisms for biocontrol.

Table 8. Biotechnology in research institutions of Armenia 

	Institution
	Contact
	Programme details, strengths and weaknesses

	National Academy of Sciences (NAS)
	Ashot Charchoghlian, 375063 Yerevan

Tel.: 324 2 621781

Fax.: 324 2 614440

Email: tamsar@sci.am 
	Taxonomy, medicinal plants and nature conservation.

	NAS Institute of Botany, Plant Resources and Biotechnology Dept.
	Ekaterina Sherbakova

Laboratory of Microclonal Propagation
	Staff of three. Micropropagation of medicinal and endemic plants using cell and tissue culture. Successful in vitro cultivation of >20 species. Potato protoplasts researched and virus-free planting material produced. Tissue culture laboratory and equipment; 100 ha fields. Collaboration with researchers in UK, Belgium and Ukraine.

	NAS Institute of Microbiology
	Jean I. Akopian, 378510, Abovian City, Kotayk Region

Tel.: 37422 21622

Fax.: 37422 23240

Email: microbio@pnas.sci.am 
	Work with a range of microorganisms including N-fixing bacteria and biocontrol microorganisms. Production of amino acids, organic acids, sweeteners and other biologically active molecules including medicines. Well-equipped facilities.

	NAS-Min. of Agric. Republican Centre for Deposition of Microorganisms
	Evrik G. Afrikian, 378510, Abovian City, Kotayk Region
	Microorganism genebank and databases, with >10 000 accessions of bacteria, yeast, fungi and streptomycetes. Emphasis on enzyme production, biocontrol, mushroom production and feed/food products.

	NAS-Min. of Education and Science, Institute of Zoology

NAS Institute of Hydroponics

NAS Institute of Biochemistry

NAS Institute of Mol. Biol.

NAS Institute of Fine Organic Chemistry
	
	Clonal silkworm breeding, and use of insects as bioindicators of industrial pollution.

In vitro cell physiology and biochemistry: 

· production of essential oils;

· neuropeptide and enzyme research;

· molecular biology of lipids and enzymes;

· research on physiologically active compounds.



	Yerevan State University, Faculty of Biology, Dept. of Biophysics and Biotechnology
	Hrachik Vardapetyan, I Alex Manoogian St., Yerevan

Tel.: 3741 241606

Fax.: 3741 151087

Email: hvardapetyan@ysu.am 
	Tissue culture of potato, wheat, amaranth, flax and St John’s Wort. In vitro selection for biologically active molecule production. Somatic hybridization, metabolic engineering, characterization and cloning of DNA and analysis of secondary metabolites. Transformation using Agrobacterium. Japanese funding. 

	Dept. of Plant Physiology and Microbiology
	Youri Popov

Tel.: 3741 589557
	Previously projects on transformation of several species including Jerusalem artichoke. Research into plasmid DNA and production on microorganisms for dairy industry.

	Dept. of Botany
	
	Micropropagation of several species. In vitro tuber induction in J. artichoke. Edible mushroom cultivation on novel substrates. Mycotoxin research.

	Min. of Agric., Scientific Centre of Agriculture and Plant Protection
	Hrachia Hovsepian, 1, St. Isy Le Moulino St., 378310 Echmiadzin, Armavir Marz

Tel.: 37431 53454
	Six departments, 11 laboratories, 143 staff, 150 ha fields, greenhouses, tissue culture facilities. Research on crop development, optimizing nitrogen fixation and monitoring radiation. Micropropagation of potato and ornamentals and use of protoplast fusion techniques. Production of true potato seed and biologically active substances. International collaboration with CGIAR centres and private companies including Bayer and Novartis.

	Min. of Agric. Research Centre of Vegetable, Fruit and Technical Plants
	Gayane Sarkisyan, Darakhert Village, Mahis Region
	Somaclonal variation in vegetables and micropropagation of tomato, cucumber, pepper and eggplant.

	Min. of Industry Research Institute of Biotechnology
	Ashot Saghiyan, 14, Gyurdzyan St., 375056 Yerevan

Tel.: 3741 654720

Fax.: 3741 559355

Email: armbiotech@yahoo.com 
	Staff of 100. Microbial synthesis of amino acids, pharmaceuticals, veterinary compounds, sweeteners and feed additives. Tissue culture of ornamentals. International collaboration with China, France, Germany, Japan, the UK and the USA, and with private industry in Armenia.

	UNESCO Life Science International Educational Centre (LSIEC)
	Sinerik Ayrapetyan, 31, Avan-Acharian St., 375040 Yerevan

Tel.: 3741 612 461

Fax.: 3741 624170

Email: biophys@ipia.sci.am
http://www.sci.am/~biophys/biomed
Dept. of Biotechnology,  Michael Oganessian
	Sponsored by UNESCO, International Brain Research Organization, International Association for the Study of the Brain, International Union for Pure and Applied Physics, WHO, European Office of Aerospace Research and Development, European Office for Naval Research, The Royal Society and the Japan Society for the Promotion of Science. Aims to house representatives from Belarus, China, Georgia, Greece, Hungary, India, Iran, Pakistan, Russia, Ukraine and Uzbekistan.

Runs graduate and post-graduate programmes in main areas of biotechnology/molecular biology.



	Armenian State Agricultural Academy, Dept. of General Biology
	Vladimir Zoranyan, 74, Teryan St., 375009 Yerevan

Tel.: 3741 520905
	Provides education in a range of agricultural disciplines, including biotechnology. Well-equipped laboratories for embryo cloning and transfer. Collaboration with Argentina, Germany, Hungary and Russia.

	Yerevan Institute of Applied Biotechnology
	Leonid A. Azizbekyan, 19, Koryuna St., Yerevan
	Provides education in agricultural and veterinary biotechnology.

	Armeco – private company
	Michael Oganessian

Email: biophys@ipia.sci.am 
	R&D in natural sciences, agriculture, bioengineering, milk science, seed production, ornamentals and processing.

	Nor-Narine – private company
	Yuri Karapetyan, 10, Kochar St., Yerevan

Tel.: 3741 274951
	Produces Lactobacillus and other bacterial preparations in collaboration with the Research Institute of Biotechnology.

	Bizon – private company
	Suren Harutunyan, 14, Gyurjan St., 375056 Yerevan

Email: armbiotech@netsys.am 
	Produces amylase, renin, aromatic oils, etc., for the food and cosmetics industry in collaboration with the Research Institute of Biotechnology.


2.1.5
Applications of biotechnology

Specific applications of biotechnology including public and private concerns:

· micropropagation of potato, grapevine and ornamentals;

· production of virus-free planting material of grapevine and potato;

· production of potato mini tubers and true seed;

· mushroom production on biological waste material;

· protein production from farm waste;

· sheep embryo cloning and transfer;

· enhanced amino acid production from microbes;


· production of a range of biologically active compounds, including sweeteners;

· pharmaceutical production;
· enhanced nitrogen fixation from bacteria and production of bacterial pesticides.

2.1.6
Regulatory frameworks for biosafety of GMOs and IPR
There is no legislation covering GMOs, but IPR legislation is in force. Breeders’ rights are being brought into line with the UPOV Convention and there is a national patent law.

2.1.7
Areas requiring support
Financial assistance would be useful for upgrading facilities and funding courses, etc. Training support is necessary to keep the knowledge base up-to-date. Benefits from investments in research and development of agricultural biotechnologies, can only be expected, if at the same time investments are made to improve physical communications networks (roads, etc.) and rehabilitate irrigation and drainage networks for the farming communities. It is necessary for Armenia to forge links with partners beyond the immediate area of the Caucasus. Armenia is a member of the OBSEC. It is quite advanced in modern communication, but this could be improved still further. There are about 50 000 Internet users in the country. Very little has been done to date to prepare Armenia for the future regarding biosafety legislation; and capacity-building in this area would be useful.

2.2
Azerbaijan

2.2.1
Profile of national agriculture

Azerbaijan has over one million hectares of cultivated land and has tremendous agricultural potential. Agriculture contributes substantially to the economy and employs over a third of the national labour force, but the agricultural sector requires attention and investment. The agricultural sector is the largest after the energy sector (oil and gas). Its contribution to GDP has however fallen from 18 percent in 1998 to 14.8 percent in 2001. The labour force employed in agriculture has risen from a little over one million in 1997 to over 1.5 million in 2001. A range of cash crops can be grown, including grapes, cotton, citrus and tobacco. Food production, including livestock, relies heavily on smallholder cultivation of home gardens. As a republic of the FSU, agriculture was dominated by state-run collective farms. The northeastern area of Guba, during the times of the FSU, exported fresh and preserved fruit and vegetables throughout the republics. Following independence, land reform encouraged private ownership of land as one component of substantial restructuring of the agricultural sector to realize the vast potential. With the collapse of the FSU, markets dried up and machinery fell into disrepair and became obsolete. Agriculture relied heavily on over 40 000 km of irrigation canals and pipelines, which are outdated and along with most other facilities, including road networks, in need of substantial rehabilitation and replacement. Conflict (Nagorno-Karabakh) and general economic downturn, along with climatic perturbations, has resulted in a decline in crop production and an increase in environmental degradation. Agriculture and all support services, including research and training, are in need of substantial investment to create a viable market economy in the country.

2.2.2
National agricultural policy

National agricultural policy has been directed at agrarian reform, making the transition from a centrally planned economy to a market economy. This has involved passing legislation on land reform and addressing issues of water management. Reorganization of agricultural research to provide for the needs of farmers has been initiated, but financial resources are extremely limiting. It is proving difficult to develop and maintain competitive agriculture with the increasing revenues provided by gas and oil sales.

2.2.3
Status of biotechnology research

A biotechnology programme at the State Research Institute of Agriculture existed prior to independence and basic research and production was carried out on in vitro techniques. This work ceased and although some public research continues at Baku State University, scarcity of funds has limited what can be done. Previously scientists were trained in the FSU in biotechnology. Lack of funds, ill-trained staff, poor facilities and poor communications severely limit agricultural research in general and biotechnology research in particular. No information is available on private research on biotechnology in Azerbaijan.

2.2.4
Ongoing biotechnology projects

Ongoing biotechnology research and its application are mainly based on the relatively simple techniques of tissue culture for micropropagation (Table 9). The only advanced biotechnology research carried out in the country concerns studies on photosynthesis. Animal biotechnology is geared towards vaccine production. 

Table 9. Biotechnology in research institutions in Azerbaijan 

	Institution
	Contact
	Programme details, strengths and weaknesses

	Azerbaijan Academy of Sciences, Institute of Botany, Dept. of Molecular Genetic Basis of Production Processes
	Jalal Aliev, 40 Patamdar Av., 370073 Baku

Tel.: 99 412 381164

Fax.: 99 412 975045

Email: dj_aliev@baku.ab.az 
	Comprises laboratories of Plant Cell Cultures (five researchers), Genetic Engineering, Mathematical Modelling of Gene Structure and three laboratories devoted to photosynthesis. Research projects on in vitro culturing of wheat, barley and triticale and a range of cash crops and ginseng. Proposed research on micropropagation of fruit species and genetic diversity in grape. Use of molecular methods to study stress tolerances in vitro. Previous collaborative in vitro work with the botanical garden (Oruju Ibarov). Several in vitro projects terminated. The Laboratory of Genetic Engineering (A. Ch. Mamedov) is well-equipped and conducts research on gene structure and regulation in several plant species.

	Institute of Genetics
	Urkhan Alekperov, 155 Azadling pr., 370106 Baku

Tel.: 99 412 629444

Fax.: 99 412 925699

Email:urkhan.alekperov@un.azeri.com 
	A staff of 313. Previously worked on application of biotechnology to plant breeding, but now work is done only on production of food additives and maintenance of genebank (microorganisms, plants and animals). Has facilities for tissue culture.

	Institute of Microbiology
	Maheram Mamedyarov, 40 Patamdar Av., 370073 Baku

Tel.: 99 412 392359
	Staff of 68 researchers. Research on biotransformation of food industry vegetable waste for domestic animal feed and enzyme extraction.

	Baku State University, Faculty of Biology, Departments of Biochemistry & Biotechnology, Biophysics and Molecular Biology, Plant Physiology and Microbiology
	Afaveli Ibrahimov, 23, Z. Khalilov St., 37062 Baku

Tel.: 99 412 389221

Fax.: 99 412 391091
	Fermentation research and production, including antimicrobial actinomycete enzymes. Microbiological transformation of agricultural waste products and production of feed additives.

	Ministry of Agriculture, State Research Institute (SRI) of Agriculture
	Asad Musaev, 370098 Pishaqy, Farm-2, Baku

Tel.: 931037, 974931, 516130
	Five departments, four zonal experimental stations, eight seed growing farms and 110 researchers. Plant breeding and seed production. Micropropagation carried out with Institute of Botany. Transformation work on tobacco stopped, but work continues on cell culture of wheat and molecular basis of photosynthesis.

	SRI of Vine-Growing and Wine-Making
	Mail Amanov, 373270 Mehteabad District, Baku

Tel.: 994 435331
	Staff of 125. Micropropagation of vine terminated. Grape seed oil production in collaboration with Armenia and Georgia.

	SRI of Vegetable Growing
	F. Mamedov, 370098 Pishaqy, Farm-2, Baku

Tel.: 241062
	Staff of 216. Previously involved in in vitro work, now general aspects of horticulture.

	SRI of Cotton Growing
	F. Mamedov, Institute District, 374788 Gyanja

Tel.: 55670
	Staff of 157. Cottonseed oil production, genetics and cotton agronomy.

	SRI of Plant Protection
	S. Mamedova, 57 Aran, 374700 Gyanja

Tel.: 34794
	Staff of 80. Biocontrol and phytopathology.

	SRI of Horticulture and Subtropical Plants
	P. Bairamova, Zardaby District, 373171 Azerbaijan Guba, 53717
	Staff of 144. Various aspects of horticulture and processing.

	SRI of Animal Husbandry
	M. Rahimov, POB 7, 374700 Gyanja

Tel.: 48875
	Staff of 123. Developing feeding strategies for domestic livestock.

	Azerbaijan State Research and Control Institute of Veterinary Preparations
	Ramiz Safarov,

Tel.: 99 412 426108

Fax.: 99 412 426008
	Vaccine preparation.


2.2.5
Applications of biotechnology

Small-scale fermentation of feed additives derived from microalgae was initiated, but has ceased. Theoretically there could be application of several biotechnology techniques for improved agricultural and industrial production, but current conditions are not conducive.

2.2.6
Regulatory frameworks for biosafety of GMOs and IPR
Biosafety regulations are those that were formerly applicable when Azerbaijan was a republic of the FSU. There is no national legislation that deals with GMOs or IPR, but a State Patents Committee exists.

2.2.7
Areas requiring support
Azerbaijan would need support in all aspects of biotechnology research and application, including financial, technical and educational support. Azerbaijan suffers particularly from its isolation and poor contact with countries outside the Caucasus. Improved communication and information systems, including English language training, would assist greatly. It is suggested that there would be foreign markets for some biotech products, including feed additives and vaccines, but the current economical and political situation in the country does not favour their production. Internet penetration is concentrated in a few urban centres, but the Internet remains inaccessible to most people. Azerbaijan is a member of GUUAM, along with Georgia, Ukraine, Uzbekistan, and Moldova, but there would be a real need to improve international contacts and become integrated into regional and international networks.

2.3
Georgia

2.3.1
Profile of national agriculture

In the era of the FSU, Georgia was turned from a subsistence farming economy into one based on heavy industry. There have been several disputes over autonomy in the country that have diverted funds from activities that could have made a positive contribution to the economy. During the time of the FSU, Georgia imported >50 percent of its grain, 60 percent of its dairy requirements and 33 percent of its meat. Despite low productivity in the past it became a net exporter of agricultural produce. Following independence it has suffered a huge decline in domestic food production and by 1995 had to import >80 percent of its requirement for grain. About one million hectares of agricultural land represents 43 percent of the total land area. Privatization of farming resulted in the usual problem of creation of small and fragmented holdings that cannot function efficiently. Only 50 percent of landholdings are privately owned. Most farming is centred on the fertile river valley flood plains and the main crops are citrus, grapes and tea. The severe effects of a drought since 1999 have sent the contribution of the agricultural sector to GDP down from around 29 percent in 1997 to 19 percent in 2001. The state agricultural sector employed about 2% of the total labour force in 1996, and only 0.4% in 2000. Most of agricultural production is now in the private sector employing about 40% of the total labour force. The World Bank has sponsored a project on rehabilitation of the water supply and drainage system (12-year programme). Organic agriculture is seen as one possibility for Georgia and there is a strong NGO presence (Elkana is a key organization) in the country calling for regulation of GMOs.

2.3.2
National agricultural policy

Agriculture has not been a priority area for national policy setting despite its importance. Ecological and organic agriculture have however, been promoted over input intensive agriculture and major efforts have been made to rehabilitate the viticulture sector. Agrarian reform since the collapse of the FSU has not been wholly successful.

2.3.3
Status of biotechnology research

There were substantial biotechnology programmes in Georgia when it was a republic of the FSU. The research institutes have changed names, economic circumstances have deteriorated, communication networks have broken down, public utilities are in need of rehabilitation and large numbers of qualified scientists have emigrated, especially the younger ones. Equipment in the research centres has become obsolete and there are insufficient funds available for its replacement. This has all had a negative impact on agricultural research in general and biotechnology research in particular. Small private biotechnology concerns have recently been initiated, but research overwhelmingly resides in the public sector. 

2.3.4
Ongoing biotechnology projects

Ongoing projects include those devoted to research and production of a range of biologically active compounds for the agricultural, food/feed and pharmaceutical industries (Table 10). Use is also being made of tissue culture techniques to produce virus-free planting material of potato and grapevine. A considerable amount of work has been done on biotechnology of microorganisms, geared towards production of useful metabolites. Most ongoing projects are funded nationally, but there are several international collaborative efforts.

Table 10. Biotechnology in research institutions of Georgia

	Institution
	Contact
	Programme details, strengths and weaknesses

	Min. of Agric. and Food, Scientific Research Centre of Agricultural Biotechnology
	George Khalichava, 82, Scharchavadze Bld., 380009 Tblisi

Tel.: 99532 220547
	Staff of 29. Six departments including three devoted to biotechnology. Research conducted on plant growth regulators and biocontrol. Well-equipped laboratory facilities for molecular, physiological and biochemical investigations. Micropropagation of grapevine, caffeine production, agricultural waste transformation. 

	Min. of Economy, Industry and Trade, Scientific Research Institute of Agrarian Biotechnology
	Amiran Tserodze, 6, David Agmashnebeli Av., 380031 Tblisi

Tel.: 88832 524302

Fax.: 88832 529025

Email: bekaac@access.sanet.ge
Email: gogiac@access.sanet.ge 
	Staff of 52. Laboratories of plant and animal reproduction, true potato seed production, microbiology, storage and processing. Application of biotechnology to propagation of potato, grapevine, tomato and wheat. Applied to animal reproduction. In vitro maintenance of potato varieties. Use of molecular markers and somaclonal variation in wheat breeding. Production of food/feed additives from microorganisms. Well-equipped laboratories with good links to CGIAR centres and beyond. Formerly had a project on Bt with Monsanto, and proposals for collaboration with USAID.

	Georgian Academy of Sciences (GAS), Durmishidze Institute of Biochemistry and Biotechnology
	George Kvesitadze, David Agmasheneblis Kheivani, 10km, 380059 Tblisi
	Staff of 160 (many researchers working in overseas laboratories). Research on microbial biotechnology, including transformation, and plant biotechnology, concentrating on micropropagation of commercially important species. Investigations into plant genome structure and function and plant ecology. Many patented technologies. Released products include instant tea, dyes, essential oils and food additives.

	GAS, Georgian Kancheveli L. Research Institute of Plant Protection
	Iracli Shavliashvili, 82, Chavchavadze Av., 380062 Tblisi

Tel.: 9935 223406
	Biopesticide development and application of biotechnology to plant protection.

	Tblisi State University
	2, Universitetskaia St.,  George Alexidze, Dept. Plant Physiology and Anatomy

Tel.: 99532 980533

Fax.: 99532 920533

Email: neobiosg@mmc.net.ge 
	Application of tissue and protoplast culture to production of biologically active compounds. Investigations into biocontrol of citrus diseases. Well-equipped laboratories for in vitro work.

Neobios is a private molecular-biomedical centre for production of particular pharmaceuticals (President Chakhunashvili).

	
	Nugzar Alexidze, Dept. of Biochemistry and Biotechnology

Tel.: 99532 303997
	Research on animal behaviour, nutrient production and use of agricultural waste.

	
	Boris Lomsadze, Dept. of Biophysics
	Studies on plant reaction to stress, microbial applications to soil, bactericides and plant bioproducts.

	Georgian State Agrarian University, Dept. of Biology
	Napoleon Karkashidze, 13km David Agmashbenebeli, 380031, Tblisi

Tel.: 99532 520047

Fax.: 99532 942521

Email: agrdig@geonet.ge 
	Education in agriculture, including biotechnology.

	Ecovalley Agro-Biological Soc. of Georgia
	Tomas Tourmanidze, 150D, Agmashbenebeli Av., 380012 Tblisi

Tel.: 99532 955321

Fax.: 99532 955006

Email: ninoch@yahoo.com 
	Eco-agricultural promotion. Courses and extension work.

	ELKANA Biological Farming Association

DIKA Agrobiodiversity Protection Society of Georgia


	Nana Nmsadze, Delisi III, Nakveti 16, 380077 Tblisi

Tel.: 99532 536484

Fax.: 99532 536484

Email: elkana@access.sanet.ge 
	Promotion of sustainable farming, including organic production.

Implementation of a project to preserve and revive Georgian agrobiodiversity.

	ATA Agro-technology Association
	Zurab Iakobashvili, POB 58, 38009 Tblisi
	Promotion of modern technologies and research in agriculture.


2.3.5
Applications of biotechnology

Georgia had a strong agricultural research tradition, especially in the tea and wine industries. This included research and development of biotechnological methods. This tradition no longer exists to its former extent. While some potato varieties, produced through in vitro techniques, are available to farmers and mushrooms are cultivated, there is little evidence of other biotechnology products having a domestic market.

2.3.6
Regulatory frameworks for biosafety of GMOs and IPR
There is no legislation covering IPR or GMOs. There is little control exercised over crop varieties. GM potatoes, containing Bt genes, have been grown in the country apparently without due regard for biosafety. The GM potato issue stirred up considerable controversy in the Caucasian subregion.

2.3.7
Areas requiring support
Agricultural research in Georgia is in dire straits and all aspects would merit support. There was a budget crisis in the country in 1999 from which the country has not fully recovered. Funds for agricultural research and education have become steadily less and with the various civil conflicts (Abkhazia, South Ossetia and Adzharia) economic growth prospects remain bleak.

2.4
Moldova

2.4.1
Profile of national agriculture

Agriculture and agro-industry dominate the economy of Moldova. Before independence Moldova, despite being a relatively small state, supplied the FSU with 30 percent of its tobacco, 20 percent of its grapes and wine, 13 percent of its fruit and 10 percent of its vegetables. Seventy-five percent of the country is agricultural land of characteristically rich black chernozem soils, 14 percent is orchards and vineyards and 15 percent pasture. Agribusiness accounts for 75 percent of the country’s total exports. Agriculture has become more important to the economy as the majority of industry is situated in the disputed areas of Transdniestr and Gagauz Yeri. The contribution of agriculture to GDP has fallen slightly from 28 percent in 1996 to 25 percent in 2000 and the labour force engaged in agriculture has dropped from over half a million to 193 000 over the same period (43 to 27 percent). Crop yields have generally fallen off, but there has been an even greater decline in livestock and meat production. Agricultural production in general has dropped by about 50 percent since 1990. Vegetable production has risen. Privatization of the farming sector has been a post-independence success story.

2.4.2
National agricultural policy

When a republic of the FSU, agriculture was intensive and based largely on agrochemical inputs. This has resulted in greater ecological awareness and a move towards natural, organic farming methods. National policy is directed towards agricultural rehabilitation and reestablishment of markets for agricultural produce.

2.4.3
Status of biotechnology research

During the Soviet era Moldavian agricultural research was well-funded and several new institutes were constructed and equipped to research into new and promising areas of agricultural science and biology. Many researchers were trained overseas. Since disintegration of the FSU, facilities have deteriorated, programmes have stagnated and collaborative networks, particularly with FSU republics, have collapsed. Research remains the responsibility of the public sector, but there is a move towards establishing small private concerns providing crop material produced through micropropagation and biologically active substances.

While biotechnology is seen as having some advantages, such as in micropropagation and biocontrol, there is no consensus on what direction should be taken. A biotechnology network of 19 research and educational institutions was established in 1997, but little progress has been made to date. A programme entitled “Biotechnology – the Basis of New Ecotechnologies for Moldavian Sustainable Agricultural Development” was developed, concentrating on:

· regulation of plant morphogenesis in vitro;

· micropropagation and ELISA detection of viruses;

· somaclonal variation in plant breeding;

· modern technologies for sweet sorghum processing;

· ecological use of transgenic plants.

2.4.4
Ongoing biotechnology projects

Most ongoing projects make use of the relatively easy-to-apply biotechnologies associated with micropropagation of crop species (Table 11). Although virus-free propagation material of several species can be produced, the farming community cannot take full advantage of it as the products often lie beyond their financial means. Potentially productive lines of research and development in somatic hybridization have been stopped, but work has continued on Bt gene characterization and crop transformation (Agrobacterium mediated). Work on developing biologically active substances to reduce reliance on crop protection chemicals has also been curtailed due to limited availability of funds. Biomass production using microorganisms (Spirulina) has reached a pilot production phase.

Table 11. Biotechnology in research institutions of Moldova

	Institution
	Contact
	Programme details, strengths and weaknesses

	Academy of Sciences of Moldova, Institute of Genetics, Section for Biological and Chemical Sciences
	Anatol Jacota, 20, Padurii St., MD 2002, Chisinau

Tel.: 3732 770447

Fax.: 3732 556180

Email: igcanc@mail.md 
	Sixty-eight researchers working in 11 laboratories. Research on genetic and molecular control of important crop traits for breeding applications. Collaborative research with France, Romania and Ukraine.

	Laboratory of Molecular Organization of Genome and Genome Expression
	Nicolae Barbacar

Tel.: 3732 556119

Fax.: 3732 556180

Email: barbacar@hotmail.com 
	Molecular mapping in tomato and maize. Well-equipped molecular genetics laboratory.

	Laboratory of Instability of Genome and Gene Instability
	Lidia Tumanova

Tel.: 3732 78269

Email: ltumanova@hotmail.com 
	In vitro and protoplast cultures for several crops. Somatic hybridization and genetic transformation of potato, tomato and tobacco using Bt genes (work since ceased). Study of genome structure of entomopathogenic bacteria. Maize transposon studies and marker-assisted selection. Well-equipped laboratory.

	Laboratory for Natural Bioregulators
	Pavel Kintia

Tel.: 3732 555259

Email: pkintia@hotmail.com 
	Studies on steroidal glycosides for use as crop growth stimulators and food additives (world leader). Numerous (>165) patents held. Laboratory equipped for mass and NMR spectroscopy.

	Centre for Plant Genetic Resources of Moldova
	Anatol Ganea

Tel.: 3732 550249

Email: a_ganea@hotmail.com 
	Study and conservation of rare species. Micropropagation laboratory planned.

	Institute of Plant Physiology
	Simeon Toma, 22, Padurilor St., MD 2002, Chisinau

Tel.: 3732 555514

Fax.: 3732 550026

Email: radu@cinf.usm.md 
	Research on the physiological basis of adaptation in various crop plants. In vitro facilities and associated equipment.

	Biochemistry and Biotechnology Laboratory
	Alexadru Dascaliuc

Email: adascal@iatp.md 
	Isolation of biologically active substances. Tissue culture of ginseng, micropropagation of walnut. Collaboration with France, Greece, the UK and the USA. Plans for creating a private enterprise Centre for Advanced Biotechnology with support from the USA.

	Botanical Garden Institute, Laboratory of Embryology and Biotechnology
	Alexander Cibotaru, 18 Padurii St., MD 2002, Chisinau
	Carries out plant breeding. Micropropagation of several species. Meristem culture of virus-free ornamentals.

	Institute of Microbiology
	Valeriu Rudic, 1, Academiei St., MD 2028, Chisinau

Tel.: 3732 739878
	Main research on systematics, ecology, microbial metabolism. Production of microbial enzymes and biopesticides.

	Academy of Sciences of Moldova, Institute of Genetics, Section for Agricultural Sciences Institute of Plant Protection
	Leonid Voloshchuc, 58, Dacia Bld., MD 2060, Chisinau

Tel.: 3732 779636

Fax.: 3732 779641

Email: slipbp@cc.acad.md 
	Biological control, pheromone identification. International cooperation with France, Germany and Sweden. Poorly equipped laboratories.

	Institute of Maize and Sorghum
	Vasile Micu, Criuleni, Pascani

Tel.: 3732 245574/1
	In vitro work and ELISA certification of virus-free potato.

	Institute of Vegetable Culture
	Boris Boincean, 1, Calea Iesilor St., Balti

Tel.: 823133151
	In vitro production of eggplant and pepper.

	Institute of Fruit Growing
	Mihai Rapcea, 14, Cotiujeni St., MD 2019, Chisinau

Tel.: 3732 764427

Fax.: 3732 774936
	In vitro production of apple and cherry.

	National Institute of Viticulture and Wine Making
	Nicolae Ciutac, 128 Grenoble St., Chisinau

Tel.: 3732 761622

Fax.: 3732 775841
	In vitro production of grapevine.


2.4.5
Applications of biotechnology

Pilot production units for biologically active compounds have been built at the Institute of Plant Protection and the Institute of Genetics. Following Moldavian processes, some pheromones are produced in Germany, Iran, Russia, Ukraine and Uzbekistan. Mushroom compost has also been developed from agricultural waste products. Some compounds have been produced for the food industry.

2.4.6
Regulatory frameworks for biosafety of GMOs and IPR
There are no laws governing GMOs. A draft law on biodiversity and biosafety was produced by the Ministry of the Environment and Territorial Development with the assistance of the EU among others. It represents the basis for implementation of various EU directives and the Cartagena Protocol. No IPR legislation has yet been developed.

2.4.7
Areas requiring support
Moldova is suffering from a general economic crisis, which has had an adverse effect on research in general and agricultural research in particular. Lacking reliable basic services and funds for maintenance and salaries, it is understandable that expensive equipment and reagents required for biotechnology research are not easily available. Educational programmes are lagging behind current developments in the field and qualified staff cannot be gainfully employed. Infrastructure is generally in a state of decline and communications are bad. Internet use is one of the lowest in Europe. Moldova’s natural ties with Romania represent a solid link with Europe, but are the cause of political problems that militate against harmony in the country and among neighbours. Moldova is a member of CIS, OBSEC, GUUAM and OSCE.

3.
Agriculture in the Balkan and Caucasian subregions

Agriculture and associated agri-food industry are mainstays of the economies of both the Balkan and Caucasian subregions. However, countries of the Balkans and Caucasus have been subject to considerable political changes during recent times that have disrupted the economies and societies. This has had a negative impact on agricultural production. Moldova and the three countries of the Caucasus were once highly productive republics of the FSU. Following the collapse of the FSU during the early 1990s, the republics became independent and moved from being members of a large centrally planned economy to being self-determined market-oriented economies. Land and businesses were privatized, but funds to support education and agricultural research and production became scarce, communications worsened, basic infrastructure, including roads, irrigation networks and drainage, deteriorated and export markets largely ceased to exist. In some instances these problems were compounded by serious border conflicts, internal civil disorder and natural disasters, all of which had very negative consequences for the economies of the area and particularly for agriculture. Agro-industry, processing and packaging plants, fell into disrepair and equipment became obsolete, further reducing production capacity and demand for agricultural produce. Increased unemployment and reduced competitiveness have further added to the problems of the struggling economies.

In the case of the Balkans, a war in the subregion, the disintegration of the SFRY and international boycotts all had a negative effect on the economies of the area. Subregional tensions in the Balkans, and in the Caucasus, militate against developing markets for agricultural produce among neighbouring countries and cut lines of communication with potential markets further a field. In the case of Albania, emergence from a long period of international isolation meant that harmonization with the neighbouring countries was difficult. Similarly as with Moldova and the countries of the Caucasus, land and business privatization in the Balkan subregion disrupted agricultural production, although collectivization of land was not a dominant feature of the SFRY. A major problem in both subregions resulting from privatization of land has been that individual landholdings are generally small and fragmented, making it practically and economically difficult to manage agriculture using modern methods. Progress in agricultural development is largely hampered across both subregions by not being able to take advantage of the economies of scale that accompany increases in the size of land holdings. Consequently, much of the agriculture is managed on a low-input basis and production is geared towards national self-sufficiency and subsistence rather than to export markets and income generation. The general decline in agriculture in both subregions has turned formerly modest importers of agricultural produce into major importers and in several instances major exporters into net importers. Given the large areas of relatively unpolluted land in both subregions and the prohibitive cost of agrochemicals and other inputs, it is not surprising that organic agriculture is seen as an area in which the various countries could compete for both domestic and export markets. Environmental awareness is evident in both subregions, particularly through the work of several NGOs. Elkana, based in Georgia, is one such NGO that aims to promote organic agriculture through training, education and project work.

Countries in the Balkans are generally ahead of those of the Caucasus regarding the state of agriculture and the state of agricultural education and research. This is partly due to their proximity to Europe and their historical ties with the West. The countries of the Caucasus are naturally more linked to Russia, except Moldova, which is closely tied with Romania. Moreover, the level of research in countries such as FRY has been high, whereas agricultural research in some of the countries of the Caucasus has not been a priority in the past. While attempts are being made to improve the use of modern communication technologies in the Caucasus, the countries of the Balkans are largely ahead. However, with the assistance of donors, efforts are being directed towards providing information on agriculture on the Web both for and on behalf of the agricultural producers in the Caucasus and in the Balkans. An increasing amount of this information is being provided in English, which makes it accessible to an international audience. However, in comparison with the rest of Europe, Internet use is very limited. This in part is a consequence of the poor state of standard telecommunications.

Independence in both subregions has meant that funding teaching and research in agriculture has become more difficult. Break-up of the FSU and the SFRY has resulted in an overall decline in the quality of education in the newly independent states of both subregions. Pockets of excellence can still be found, but educational systems of all countries considered in this report operate at suboptimal levels.

The data provided in Table 12 indicate the contribution that agriculture has made to the economies of the selected countries in the Balkans and in the Caucasus over recent years. An indication is also provided of the employment that agriculture provides in the countries. In the Balkans, Albania is by far the country most reliant on agriculture and in the Caucasus it is apparent that Georgia’s reliance on agriculture decreased more drastically for the GDP.

Table 12. Contribution of the agricultural sector to national GDP of several Balkan and Caucasian 

states and an indication of the total national labour force involved in agriculture 
	Country
	Agricultural sector* GDP (%)
	% of total labour force in agriculture*

	
	1996
	1997
	1998
	1999
	2000
	2001
	1996
	1997
	1998
	1999
	2000
	2001

	Albania
	51.5
	56.0
	54.4
	52.6
	51.0
	-
	59.7
	58.5
	57.7
	58.3
	59.3
	-

	FRY
	-
	-
	-
	-
	23.3
	-
	3.4
	3.0
	2.9
	2.9
	2.8
	3.0

	BiH
	-
	24.6
	20.5
	17.5
	16.0
	-
	-
	-
	-
	-
	-
	-

	TFYRM
	10.8
	12.8
	13.2
	12.9
	12.0
	11.8
	3.2
	2.9
	2.4
	2.2
	2.0
	1.6

	Croatia
	-
	9.6
	9.8
	10.0
	9.1
	8.8
	-
	9.9
	8.7
	7.9
	6.8
	6.3

	Armenia
	-
	29.4
	30.8
	27.0
	23.2
	25.0
	-
	36.7
	38.5
	38.4
	39.2
	39.9

	Azerbaijan
	-
	-
	18.0
	18.2
	15.9
	14.8
	-
	28.7
	30.5
	41.8
	40.5
	40.5

	Georgia**
	-
	29.0
	26.7
	24.7
	20.0
	19.2
	2.0
	1.8
	1.4
	1.2
	0.4
	-

	Moldova
	27.5
	26.0
	25.8
	24.9
	24.5
	-
	43.3
	42.1
	39.8
	33.3
	27.0
	-


* including forestry and fishing where relevant; ** labour force data only for minor state, but not for major private agricultural sector   


	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Source: Economist Intelligence Unit Country Profiles 2002-2003


4.
Biotechnology and biosafety legislation in the subregions

Of all the countries included in this survey of the Balkans and the Caucasus only the FRY has instituted legislation that regulates GMOs. Moreover, it also has the best GMO testing facilities. Some of the other countries are in the process of preparing legislation on biotechnology research, release and biosafety, some with the assistance of the EU, but nothing has yet been finalized. There is great concern over issues of biotechnology and biosafety in the subregions following several instances of GMO crops being researched and grown in field trials. Bt-transformed potatoes have been grown in Georgia, for example, and caused considerable debate. The transformed potatoes entered and spread in Azerbaijan. Genetically modified crops have also been supplied as food aid and have been sown and perpetuated by farmers in addition to being consumed. There is also concern about neighbouring countries and their lack of legislation. In the absence of appropriate legislation, GMOs can cross borders illegally and spread unchecked. Moreover, neighbouring countries that lack national legislation on GMOs and biosafety yet grow GMO crops in field trials, can inadvertently represent a source of GM seeds that can be disseminated beyond national boundaries. Not only are there concerns for the state of biodiversity and possible effects on human health in the two subregions, but the presence of GM crops could ruin any chances of securing markets for organic produce. Given the current economic circumstances, organic agriculture represents a real opportunity to develop competitive agriculture without the requirement for major investment.

It has often not been possible, especially in the Caucasus and Moldova, to keep up-to-date with modern developments in molecular biology and this in turn has meant that students cannot be adequately educated. Moreover, the required equipment for demonstrating methods and researching in biotechnology is invariably expensive and frequently unavailable. Therefore, teaching and application of biotechnology has largely been restricted to the relatively simple, low-cost methods such as tissue culture and micropropagation. ELISA is used in several countries for disease diagnosis. In the livestock sector AI is used for herd improvement in several countries. There are some research and teaching establishments in the two subregions however, which have been able to maintain high standards of teaching and research. This has in instances been possible through the sale of goods and services, improved seed and advice, that has supplemented, and often largely replaced, state funding. However, in both the Balkans and the Caucasus, research remains largely in the public domain. Private initiatives, particularly in the application and commercialization of biotechnology are few and far between.

Several key issues characterize biosafety problems in the Balkans and the Caucasus. There is very limited information on import and export of GM crops in the subregions, and the role of private companies has not been adequately monitored or regulated. The capacity to undertake environmental and social impact assessments is also very limited. There is no segregation of GM and non-GM products and there is very unclear guidance on liability and compensation. Neighbouring countries are in a similar position and GMOs remain largely under the control of the market.

Bulgaria could represent a lead country for preparing biotechnology and biosafety legislation. It cooperates with ROCEEB (Regulatory Oversight of Biotechnology in Central and Eastern Europe, a task force under UNIDO) and with BINAS (Biotechnology Information Network and Advisory Service of UNIDO). It has played a supportive role in drafting technical guidelines for safety in biotechnology, prepared by UNEP and in the voluntary code of conduct for the release of organisms in the environment, prepared by the UNIDO secretariat. Bulgaria also cooperates with FACE (Research for Environmentally Friendly Agriculture in Central and Eastern Europe) and the BPB-N (Balkan Biotechnology Network organized by FAO and UNESCO). 

Several political networks exist in the subregions that could represent useful organization through which the issue of biotechnology and biosafety might be addressed. These include the Central European Initiative (CEI) that promotes pan-European integration and cooperation. Members include Albania, BiH, Croatia, Moldova, TFYRM and the FRY. The Organization of the Black Sea Economic Cooperation (BSEC) is another network that includes Albania, Armenia, Azerbaijan, Georgia and Moldova as members. Other organizations include the Organization for Security and Cooperation in Europe (OSCE), the Southeast European Cooperative Initiative (SECI) and the Stability Pact for Southeastern Europe.

5.
Balkans subregional level

The break-up of the SFRY and the war in the Balkans have had an adverse effect on agriculture and agricultural research. However, both were originally strong in the subregion and much has survived intact through the tensions. In comparison with areas such as the Caucasus, the situation is relatively good. There are several well-staffed, well-funded and well-equipped research laboratories in the Balkans that are engaged in up-to-date research and application of biotechnology in the crop and livestock sectors. There is moreover a thriving market for many products, including seeds of improved crop varieties and agricultural services. Although a large part of the population is employed in agriculture, there is a considerable diversified industry in the area and large urban markets for agricultural products. There are also good export possibilities. Large differences are apparent among the various countries of the Balkans. Relatively good links exist among the Balkan states, but political tensions survive in some instances. The Balkans is well linked with Europe and particularly with countries of the Mediterranean.

5.1
Biotechnology and biosafety trends

5.1.1
Plant biotechnology

· Micropropagation is widely used for production of virus-free propagation material of fruits, vegetables, ornamentals and trees. Some germplasm is stored in vitro;

· in vitro techniques, including haploid production, embryo rescue and protoplast fusion, are used in some laboratories for breeding research and/or production of commercial varieties of e.g. sunflower, sugarbeet and cherries;

· molecular markers are being researched and used for MAS, while PCR is used on a limited scale for diagnosis and ELISA on a much wider scale;

· transgenic technologies are little researched and have only been applied in a single instance in maize breeding in the FRY. Legislation has been drafted on testing transgenics in the FRY, but otherwise more progress has to be made on this;

· there is general enthusiasm in the subregion for applying methods of biotechnology to crop breeding and production in the future.

5.1.2
Animal biotechnology

· AI is widely used in the subregion for a number of domestic livestock species, but its use has diminished as a result of the regional strife. Embryo transfer (ET) is also used, but to a much lesser degree because of high associated costs. More sophisticated reproductive technologies are not employed in the Balkans;

· molecular markers are used to a limited extent for fingerprinting, having replaced blood typing in some instances. Their use however is not widespread or common. MAS has been used for reducing pig stress syndrome and for some cattle milk protein studies;

· ELISA is widely and routinely used in veterinary diagnostics in the subregion.

5.1.3
Legislation

· GMO legislation, including biotechnology and biosafety issues, is only established in the FRY, though it is being drafted in other countries of the subregion;

· laws on food control have been passed in TFYRM and the FRY in line with EU requirements;

· new seed laws either have or shortly will be instituted in the countries;

· the CBD has been signed by Albania, will be ratified by BiH and has been ratified by TFYRM and the FRY;

· the Cartagena Protocol has not been signed by the Balkan states, but the FRY is attempting to do so;

· IPR are protected in all five Balkan countries.

5.1.4
Networks and international collaboration

Before the most recent conflicts in the Balkans there were many international collaborative efforts in agricultural research, including biotechnology. Many of the former networks have ceased to exist and now only a few operate effectively:

· Albania has several cooperative projects with Italy establishing the botanical garden and assisting in veterinary health. FAO and the World Bank are supporting development of legislation on food safety and Albania takes part in EU projects (COST and CORDIS) on in vitro propagation and university researcher exchange (TEMPUS);

· TFYRM is being helped by the EU to make the transition to a market economy through developing policies, strategies and legislation and also takes part in TEMPUS. There is an ongoing CARDS programme involving four other Balkan countries addressing issues of agricultural policy, veterinary and phytosanitary control, food safety and land registration. Support from the Netherlands has been forthcoming to develop tissue culture applications to floriculture;

· BiH was a recipient of assistance for reconstruction and development through the PHARE and CARDS programmes, but research was not supported. Currently genebank development is being supported to house the national seed and in vitro collections;

· Croatian research institutes, including departments of the University of Zagreb and Institute Ruder Boskovic, have particularly strong and active components of international cooperation; 

· the Maize Research Institute of the FRY was formerly an international training and technology transfer centre. It remains part of an active research network, but the conflict in the Balkans has taken its toll. The Institute of Field and Vegetable Crops is also part of an international network, particularly involving France and the USA;

· ESCORENA (http://www.fao.org/regional/europe/escorena).

5.1.5
Potential for partnerships in biotechnology and biosafety

There are several principal problems common to the Balkan countries that impede agricultural development. They concern farm size and efficiency and poor access to modern technology and its products. Education in agriculture is hampered by the structure of the educational system, the age and training of staff, inadequate investment and the relatively poor access to up-to-date information, particularly with regard to biotechnology.

There are only a few well-equipped biotechnology laboratories in the subregion. Given the expense and expertise required to set-up such laboratories, it seems unlikely that countries reeling from economic and social problems could afford to invest in them. Greater consolidation of the facilities and expertise currently available would seem to be a more feasible approach. At least with the advent of the Internet, contacts could be restored and reinforced and contributions could be made to jointly manage databases. Some of the relatively simple biotechnology applications could be developed further at minimal cost. These include application of ELISA techniques for diagnosis to promote seed health. The FRY, which is best equipped for working with molecular markers for fingerprinting and MAS, could serve as a regional centre to broaden application of the techniques. Croatia too has several centres of excellence. On the livestock side, application of AI and ET could be expanded and improved along with general aspects of animal health in the subregion.

Legislation covering research and release of GMOs, plants and microorganisms on the whole, is generally lacking in the subregion. The problem extends beyond the countries covered in this survey to include neighbouring Balkan states. Food safety legislation is likewise weak. Both require considerable and urgent attention. Capacity-building will be a priority in the future.

5.1.6
Extent of the use of advanced communication technologies for exchange of information in biotechnology and biosafety

Advanced communication technologies, including use of PCs and the Internet, are not well-developed in the subregion. While pockets of expertise exist in all countries, the communication network is poorly developed. Improved access to current information through the Internet by libraries in the subregion would represent a useful advance.

5.1.7
Recommendations

· Hold seminars and workshops and make more of the opportunities represented by some of the EU programmes that exist to promote collaborative research and scientific exchange;

· support libraries with both journal subscriptions and improved access to the Internet and international databases;

· establish farmer schools;

· provide on-the-job training for researchers and administrators, particularly through secondment overseas;

· establish and support active networks, including a comprehensive range of participants and encourage dialogue between representatives of the public and private sectors;

· carry out a subregional inventory of equipment and facilities;

· establish subregional projects on important aspects of agricultural production, including use of particular techniques and priority problems such as developing drought resistance and improved livestock breeding strategies;

· in cooperation with the EU, and with the assistance of international bodies such as FAO, draw-up legislation on a wide range of agricultural issues, including biotechnology and biosafety;

· promote capacity-building in identifying and formulating biotechnology and IPR priorities and policies.

6.
Caucasian subregional level

The break-up of the FSU resulted in independence for the states of the Caucasus whose economies had to adapt rapidly to the international market. Regional tensions exist in several areas and with extremes of climate this has had an adverse effect on agriculture and related activities. While land privatization has proceeded relatively smoothly, economies of scale for agricultural production cannot be realized due to the small-size and fragmented structure of the holdings. Along with obsolete farming equipment and a deterioration of infrastructure, particularly irrigation and drainage systems, this has resulted in a re-emergence of subsistence farming. There is currently interest in taking advantage of the price differentials that exist for organic produce, but given the poor state of communications and transport and the distance to potential markets, this will not be easy to realize.

6.1
Biotechnology and biosafety trends

6.1.1
Biotechnology

· Application of biotechnology to sustainable development emphasizes micropropagation and exploitation of somaclonal variation. Secondary metabolite production is also researched.  Micropropagation is being used for maintaining germplasm and protecting biodiversity in addition to providing improved, often virus-free propagation material for farmers. Grapevine and potato are the two crops most commonly propagated in this way;

· protoplast fusion and cultures, and genetic transformation are used in metabolic engineering;

· microbial biotechnology is used to provide feed and food additives to add value to products in the agricultural, veterinary and pharmaceutical sectors;

· there is limited production of biocontrol compounds and other replacement compounds for agrochemicals that will promote more sustainable, environmentally friendly agricultural production methods;

· development of closed-cycle, non-polluting technologies including on-farm, small-scale biogas production is seen as a priority.

6.1.2
Legislation

Biosafety legislation has not been developed in the subregion. The requirements of the CBD are yet to be addressed and the Cartagena Protocol has yet to be ratified. Laws on biosafety and biodiversity could be developed that are in line with EU directives. There is also a need to establish IPR legislation in line with that existing in Europe and beyond.

Legislation on research and release of GMOs is lacking in the subregion. As for the Balkans, the problem extends beyond the countries covered in this survey to include neighbouring Central Asian states. Food safety legislation is also poorly developed. Both issues need to be addressed, particularly in light of the recent problems concerning release of genetically modified potatoes in the subregion, and contamination and unmonitored trade in GMOs.

6.1.3
Networks and international collaboration

When the states of the Caucasus were republics of the FSU there was considerable regional collaboration in biotechnology. This has largely disappeared following independence and the ensuing economical, social and political problems in the subregion. Personal contacts remain the most common and effective form of networking. As the independent states are increasingly brought into the European and international fold, this should result in an improvement in networking. There are several crossregional and interregional organizations, of which the various states are members, but they are largely concerned with political harmonization. They could represent useful vehicles for promoting increased cooperation in biotechnology and biosafety, but it is more likely that membership of and participation in some of the more biotechnology specific networks as already exist in Europe and the Balkans would serve the purpose better. ESCORENA is the European System of Cooperative Research Networks in Agriculture and is a form of voluntary research cooperation among interested national institutions involved in research in food and agriculture and related fields. It was established in 1974 by FAO and research institutions from European countries. This network could represent a very useful vehicle for promoting collaboration in the subregion.

6.1.4
Potential for partnerships in biotechnology and biosafety

Agricultural development in the Caucasus is constrained by factors including economic decline and subregional tensions. Farm size and structure and very limited access to modern technology serve to restrict possibilities for improvement. Education in agriculture has suffered since independence; good, young staff has been lost, staff has been unable to keep up-to-date with modern developments in biotechnology and there are few opportunities in any case for suitably trained teachers and researchers in the subregion. Application of the results of research would moreover be difficult given current conditions.

There are some well-equipped biotechnology laboratories in the subregion, but they are not necessarily concerned with agricultural research. There would be potential for increased resource and knowledge sharing among the relatively well-equipped centres in the subregion, but because of the difficulties in communication that exist, this would be difficult. Given that public funds for agricultural research and training are becoming increasingly more restricted, and that biotechnology can be a relatively expensive area of scientific research, perhaps greater emphasis on stimulating private investment in the sector would be more beneficial.

6.1.5
Extent of the use of advanced communication technologies for exchange of information in biotechnology and biosafety

The state of traditional communications is poor in the subregion and the use of advanced communication technologies, including use of PCs and the Internet, is extremely limited. Improved access to up-to-date information through the Internet by libraries and research establishments in the subregion would represent a useful advance.

6.1.6
Recommendations

· Encourage subregional biotechnology programmes with an emphasis on the technologies that do not conflict with the aims of environmentally friendly sustainable production;

· promote public awareness of the benefits that can come from biotechnology applications in agriculture and encourage private investment in biotechnology application. Encouraging contact among ministry staff, scientists and businessmen would be useful to design appropriate strategies for biotechnology research and application;

· design and implement biosafety and IPR legislation in line with that which has been adopted in Central Europe;

· investigate the possibilities for expanding membership of European networks and organizations to include states of the FSU so that scientists and teachers, among others, could participate in exchange programmes and meetings, workshops, etc.;

· investigate the possibilities for restoration of previously existing subregional collaboration in biotechnology research;

· support biological and agricultural science education programmes with up-to-date biotechnology knowledge. 

7.
A synopsis of recommendations for support to agriculture and biotechnology

The economies of the nine countries considered in this report are in various states of crisis and consequently any recommendations that are made have to take this into consideration. Conflict resolution remains a priority in many cases. Though agriculture is important to all countries, options for applications of biotechnology to agriculture are few and if and how biotechnology could benefit agriculture, would have to be determined on a case-by-case basis. While biotechnologies such as those based on fermentation and micropropagation are unlikely to cause public concern, use of GMOs in any form will not be viewed similarly. It can therefore be generally recommended, following the example of the FRY, that legislation governing research and application of biotechnology, particularly concerning GMOs and food safety, be developed and instituted quickly. A summary of strengths and weaknesses in the subregions is provided in Table 13.

Table 13. Some strengths and weaknesses of agriculture, agricultural research and education in the Balkans and the Caucasus, with particular reference to biotechnology and biosafety issues

	Strengths
	Weaknesses

	· Ample human capital
	· Lack of employment opportunities

· Lack of training opportunities

· Poor education possibilities

· Poor access to current information

	· Ample physical infrastructure
	· Inadequate funds for maintenance

· Inadequate funds for upgrading

· Unreliable utilities

	· Ample land
	· Small fragmented holdings

· Obsolete equipment

· Poorly maintained support infrastructure

· Poor access to inputs

· High costs of inputs

	· Richness in biodiversity
	· Little public sector investment in research

· Minimal private sector interest

	· Willingness and interest in agricultural development
	· Government priorities focussed on other sectors

	· Willingness and interest in networking

· Some networks already exist
	· International relations, especially with neighbours, not optimal

· Telecommunications weak

· Funds for travel scarce

· English language skills limited

	· Large traditional and potential markets for produce
	· National and international conflicts

· Poor communication infrastructure

· Poorly developed trade policies and strategies

	· Strong tradition in scientific research

· Experience of carrying out research under difficult circumstances
	· Erosion of research capacity through worsening economic situations

	· Some capacity for advanced biotechnology research

· Strong theoretical background in important scientific disciplines
	· The best research is in medical rather than in agricultural biotechnology

· Inadequate investment in education

	· Capacity for application of simpler biotechnologies such as micropropagation and pharmaceutical/vaccine production
	· Costs of products often too high for farmers

· Private investment very limited

	· Interest in GMOs to reduce input costs
	· Bad experience from unregulated import and production of transgenics

	· Interest in and capacity for organic production
	· Problems of economies of scale

· Markets need to be established and secured

· Conflict between organic and biotech assisted production

	· Agricultural production improving in many instances
	· Necessary allied agribusiness and agri-food industry development lacking or lagging

· Effects and consequences of serious armed and political conflict difficult to overcome quickly

	· Few GMOs to date

· Some international protocols respected and signed
	· Biotech legislation generally lacking

· Biosafety issues not yet adequately addressed 

· Testing facilities inadequate

	· IPR legislation exists


	· IPR legislation has not yet been developed in some states

· Existing legislation has to be updated to incorporate elements of new technologies and be brought into line with European and international legislation

	· Some influential NGOs exist
	· Little truly public participation in policy and priority setting


Useful support can be provided in three major areas, political/legal, financial and technical.

7.1
Political support and legal assistance

The five countries of the Balkans and those of the Caucasus were until relatively recently republics of much larger socialist federations. Transition to independence and development of market-orientated economies has been difficult in all instances. Support is needed in developing strategies and legislation in line with their new situations. In order for agriculture to become efficient and make a valid contribution to their economies, policies have to be formulated that address the key issues and constraints in the various countries. If organic agriculture is to feature significantly it will be important to harmonize policies for organic and non-organic production. Biotechnology can be compatible with organic production, but regulation of GMOs, and other controversial technologies, will have to be implemented. This will require advice and support from experienced parties outside the subregions in many instances. Capacity-building will be important. Harmonization of policies within the subregions and among neighbours will also be important as far as trade, customs, sanitation, etc. issues are concerned, but will be difficult given the history of tensions in each of the subregions and the current state of international relations. Efficient agricultural production, including applications of biotechnology and development of associated agribusiness, will require participation of the private sector. Many of the countries in the two subregions are relatively unfamiliar with private-public joint ventures and could benefit from external support. Such support would address issues such as provision of tax incentives for private industry to invest in agriculture and biotechnology and sale of publicly owned facilities. The problem with agricultural and biotechnological research in the subregions, especially in the Caucasus, is that large public institutes were set-up in times when budgets were relatively healthy and which cannot now be maintained and operated. Research and training would therefore have to be rationalized and inevitably entire institutions, or at least departments, would need to be closed and possibly sold to reduce investment commitment that often would not in any case be forthcoming. This would require changes in national policies and priorities and advice might be usefully provided by institutions/countries that have gone through similar rationalization programmes. Given a conducive political climate and the appropriate legislative procedures, it would be possible to develop priority areas. This will be particularly important in the area of biotechnology development and application and drafting of IPR legislation.

Agrarian reform continues to be an important issue in the subregions. While considerable progress has been made in most of the countries in privatization of land, serious problems remain. The principal problem is that of holding size and fragmentation. Until farm sizes increase, economies of scale cannot be achieved and agriculture will remain largely subsistence oriented. Much hinges on creating employment outside the agricultural sector to reduce dependence on agriculture as a source of household income.

Capacity-building in the areas of policy and legislative development would come about through increasing ties with Europe on the whole. Efforts would have to be made to integrate both representatives of the national civil services and the business communities into European and international networks. Memberships of international trade organizations should be supported. International organizations, including FAO, could provide support and training for development of legislation on issues of food safety, phytosanitation, etc. They could also provide support for institutional reform of national agricultural research systems, particularly with reference to biotechnology and biosafety issues and prioritization of objectives. 

7.2
Financial support

Financial constraints characterize the nine economies. Transition economies are however receiving attention from donors and the international community and bilateral and multilateral aid is received and often usefully directed to rehabilitation of services and infrastructure. Agriculture in many of the countries in the two subregions cannot function efficiently when irrigation and drainage systems, for example, remain in their current state of disrepair. Capital intensive projects such as these cannot be attempted without donor support. Services such as provision of telecommunications networks can be largely supported by private industry as profits can be realized directly, but many essential services, upon which agriculture relies, do not attract the attention of private enterprise and have to be funded through bilateral or multilateral donor assistance. Biotechnology and IPR are topical issues. Their development and application will require financial support, but will only come about as components of well-defined programmes that address the more fundamental issues of agriculture, economics, education and law.

At the macro level capacity-building in the area of finance would primarily involve support to the national banking systems. These are not necessarily well developed in the countries of the subregions, but successes in the newly independent Baltic states, for example, indicate that substantial progress can be made in a relatively short time. Lack of rural credit is an impediment to developing the agriculture sector and support could be provided to establish credit and marketing cooperatives. At the micro level, much use could be made of training grants, scholarships and fellowships, etc., to fund capacity development among researchers, trainers and administrators, etc. Project formulation and management could usefully be supported to help ensure that agricultural research, particularly that concerning biotechnology is appropriate, well directed and administered and that the results it produces can be directly applied. 

7.3
Technical support

Technical assistance could be usefully applied to many aspects of agricultural production, ranging from crop variety development to processing and marketing. Technical assistance could moreover be provided at various levels: to farmers, researchers, administrators and educators. As with both political and financial support, private industry would be a very necessary partner in technical support and capacity-building. Education and training arguably represent the sector that is most in need of support and for which interventions could more easily be made. Improvements to both education and training are required as is expanding communication within and among the participating communities. Some suggestions are given below:

· networks. Various networks have been established in the Balkans and beyond, including ESCORENA, FACE, BPB-N, BATS and BAC. Increased membership and cooperation with these would benefit those countries that are as yet not well-linked with official networks. The newly independent Caucasian states still have ties with Russia, and although tensions still exist at national level, strengthened links among the research and education communities would be of great benefit in the area. The Balkan countries included in this report are members of a much larger Balkan community, including Bulgaria and Romania, which are relatively advanced in biotechnology and biosafety and with which links could be expanded and strengthened.  The Balkans, moreover, link naturally with Eastern and Central Europe, where biotechnology and biosafety issues have been developed and discussed for some time already; 

· workshops, seminars, conferences. These represent a major vehicle for improving and expanding researcher, teacher and administrator networks. The countries of the subregions would benefit from regional meetings, but increased attendance at international meetings would bring benefits. Strengthening English language skills would be important and would be an inevitable consequence of increased participation in international meetings. Travel funds are invariably difficult to secure in countries of the subregions and considerable benefits would derive from simply funding delegates’ travel and expenses;

· staff exchange programmes. Schemes such as TEMPUS exist whereby university staff from Eastern Europe has the opportunity to work in foreign universities. Increased support in this area would ensure that staff were kept up-to-date in scientific developments and would act as a catalyst for developing joint research projects and international collaboration. It is important that although many of the new applications of molecular genetics cannot yet be applied to agriculture in the Balkans and the Caucasus, teaching and research are kept up-to-date so that it will be possible to apply them if and when the appropriate time arrives;

· partnership projects. Given the financial constraints faced by many research and training establishments in the countries included in this report, it might be possible, with the appropriate support, to encourage research and training projects that link less well endowed institutions with better endowed ones outside the immediate areas. In this way costs could be shared. Partnership projects would also involve bringing the private and public sectors together. It is important to consider the costs and benefits of carrying out similar research to that already carried out elsewhere when funds are limited against engaging in complementary research that is more direct to the specific needs of the subregion. It might be tempting to suggest establishing subregional centres for specific programmes, but given that the various states have only recently assumed independent status and that mutual cooperation falls short of the optimum, a workable system based on such a principle might be yet some way off;

· libraries, journals and information technology. Access to information is a key issue in bringing people together. Given the problems of communication among the various countries, in terms of communication infrastructure and language, assistance would be helpful. Internet penetration is increasing in both subregions, although the number of users remains relatively low compared with Central Europe, but information on agricultural biotechnology is available, often in English, from a number of web sites, some Balkans-based. International donors, such as GTZ, have provided assistance for example, to publicize the efforts being made by farmer and producer groups. Reports are produced, for example, by the Business Information Service for the Newly Independent States (BISNIS), that indicate investment opportunities and provide advice. Making sure that this information reaches the widest possible audience would be useful. Many of the research and teaching establishments in the two subregions cannot afford technical journals that would keep their researchers and teachers up-to-date in the latest technical developments. Assistance to libraries would therefore pay dividends;

· restoring capacity. During the times of the FSU and SFRY, biotechnology applications were applied to industry in order to produce a number of useful biologically active compounds, including enzymes and vaccines. These industries ceased to operate in many instances during the transition to independence. They had foreign markets for their products in several instances and it would be useful to determine whether they could be re-established. The same goes for much of the agro-industry that was a major purchaser of fruits, vegetables, grains and dairy products in former times. Machinery and equipment has fallen into disrepair and become obsolete, but the agricultural capacity still largely exists and markets remain within Russia and Europe for processed agricultural produce; 

· international protocols. Assistance is needed to ensure that the countries of the Balkans and Caucasus and Moldova become signatories of the international conventions and protocols that concern agriculture, biotechnology and the environment.
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� Comments on the document are welcome and should be addressed to the Research and Technology Officer, Regional Office for Europe, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy; email: REUS- Research@fao.org


� The missions took place between October and December 2001, except  the mission to Croatia which took place in March 2003. In some countries due to recent political changes, contact persons in the ministries might have changed.
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