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1. Introduction

The board of NKJ established an ad hoc working group on Genetic Resources and Biological Diversity at its meeting in June 2001 .

The members of the working group were:

Birgitta Danell (Chairman), Dept. of Animal Breeding and Genetics, Swedish University of Agricultural Sciences, Sweden

Frank Vigh-Larsen, Dept. of Animal Breeding and Genetics, Danish Institute of Agricultural Sciences, Denmark

Juha Kantanen, Animal Production Research, Agrifood Research Finland MTT, Finland

Áslaug Helgadóttir, Dept. of Agronomy, The Agricultural Research Institute, Iceland

Liv Østrem, The Norwegian Crop Research Institute, Fureneset, Norway.

The mandate of the group was within the area of domestic genetic resources and biological diversity in agro ecosystems. The working group was given the following terms of reference:

· Develop an overview of ongoing research in the Nordic Countries

· Draft recommendations on the most relevant research topics specifically suited for Nordic co-operation

· Evaluate most relevant ways and means of future co-operation (research projects, net-working, workshops, conferences)

The deadline for the delivery of the report was June 12th 2002. Simultaneously the group was asked to present a proposal with objects and programme layout for a seminar or a workshop in the area.

The international and Nordic political framework and the national action plans are described in Section 1 of the report. Although well known, this framework is essential for any planning of further Nordic co-operation. For the same reasons the actors in the strategic planning and funding of research are mentioned in Section 2. 

1.1 International and Nordic political framework

The overall objective of the United Nations (UN) convention on biological diversity from 1992 (the RIO-convention) is to promote, develop, implement and integrate conservation and sustainable utilisation of biological diversity. The convention covers ”wild biodiversity” as well as ”agro-biodiversity”. All of the Nordic countries have ratified the convention, and implementation has taken place in various forms in the individual countries.

The Commission for Genetic Resources for Food and Agriculture (CGRFA) of the Food and Agriculture Organisation (FAO) of the UN develops and implements global programmes for agro-biodiversity.  The programme for ”Plant genetic resources for food and agriculture” (PGRFA) was initiated in 1957, and in 1998 the ”First State of the World’s Plant Genetic Resources for Food and Agriculture” was published. The report describes in detail the state of the world’s plant genetic resources and the countries’ abilities to further develop and conserve these resources. In 2001 negotiations on an international undertaking on plant genetic resources were finalised under the auspices of FAO.

In 1995 the ”Global Strategy for the Management of Farm Animal Genetic Resources” was launched by FAO, and in 2001 the development of the first ”State of the World Report on Animal Genetic Resources” was initiated (www.fao.org).

The European Union (EU) Regulation 1467/94 on ”Conservation, characterisation, collection and utilisation of genetic resources in agriculture” was implemented in 1994. The overall objective of the regulation was to promote collaboration and co-ordinate activities related to conservation and utilisation of agro-biodiversity in the EU member states. A new regulation (1258/99) is presently being negotiated.

The Nordic Council of Ministers (NMR) is the forum for inter-governmental co-operation in the Nordic countries. Genetic resources and biological diversity is one of the areas prioritised within the field of agriculture and forestry during the period 2001-2004. Two gene banks, NGB for plants and NGH for animals, have been established to serve as Nordic centres. 

The Nordic Gene Bank (NGB) is the regional centre for plant genetic resources. Its objectives include documentation and conservation of the genetic variation of agricultural and horticultural crops and their wild relatives, promotion of the sustainable utilisation of these, dissemination of knowledge about plant genetic resources as well as providing expertise and other services, within the Nordic countries and internationally (www.ngb.se).
The Nordic Gene Bank for Farm Animals (NGH) co-ordinates and encourages effective national measures within the management of genetic resources. It assists in creating values by conserving and utilising the genetic resources of Nordic farm animals (www.animal.org).

The Nordic Council for Genetic Resources (NGR) was established by NMR in 2000 in order to secure political co-ordination within the Nordic countries. Its role is to provide advice on strategic issues related to genetic resources and biological diversity.

1.2 National Political Framework and National Action Plans

This chapter describes the national political framework and the state of national action plans for animals and plants in the Nordic countries. The descriptions are meant to give an overview of the activities in the individual countries, and they are deliberately kept in a short format. In order to enable the reader to find further information links are given to key national institutions.

1.2.1 Denmark

The Ministry of the Environment and Energy is responsible for the overall implementation of the RIO-convention in Denmark, but the Ministry of Food, Agriculture and Fisheries (MFAF) is specifically responsible for agro-biodiversity in Denmark (www.foedevareministeriet.dk). The MFAF has national action plans for the management of animal and plant genetic resources, as well as various research programmes for utilisation and conservation of genetic resources. The present national action plans are as follows:

Animals:

The ”Danish Committee for the Management of Farm Animal Genetic Resources” was established in 1985 in order to ”help contribute to conservation of genetic resources of Danish farm animal species with a view to safeguarding biological diversity, our cultural and historical heritage, and the traditional landscape”. The strategy addresses both the old breeds and the modern breeds. During the period 1997-2002 the Committee has worked according to a strategy that focuses on 4 main areas:

· Preparation of breeding plans for the individual old breeds.

· Extension of the existing gene bank.

· Coordination and information

· Research and development.

The strategy has operated with an annual budget of 1,5 million DKK. The strategy has been subject to an international evaluation in 2001/2002, and a new strategy is expected to be elaborated in 2002 (www.agrsci.dk). 

Plants: 

So far Denmark has relied on the activities of NGB for conservation of plant genetic resources, and there has been no national strategy for the area. However, in 2001 a draft for a national strategy for plant genetic resources was developed. The draft is currently being reviewed and a final strategy is expected in 2002. 

1.2.2 Finland

The Ministry for the Environment is responsible for the implementation of the Convention of Biological Diversity (www.ymparisto.fi/eng/welcome.html). Domestic animal diversity, plant genetic resources and environmental aspects of agrobiodiversity are under the mandate of the Ministry of Agriculture and Forestry in Finland (www.mmm.fi). Conservation of domestic animal diversity and plant genetic resources in Finland is co-ordinated by MTT Agrifood Research Finland (www.mtt.fi) in collaboration with the Ministry of Agriculture and Forestry. MTT is an expert body operating under the Finnish Ministry of Agriculture and Forestry. MTT is the Finnish national focal point in FAO's European programme for the management of animal genetic resources. Conservation programmes are designed for Finnish endangered indigenous breeds, populations are screened, pedigree records collected and embryo and semen gene banks collected (www.ymparisto.fi/eng/welcome.html).
 

Animals:

The Ministry of Agriculture and Forestry has established a working group of Animal Genetic Resources. The mandate of the Working Group is to write a new National programme for conservation and sustainable use of animal genetic resources (AnGR) in Finland and the FAO Country Report of the state of AnGR in Finland. 

Two living gene banks for Finnish endangered native cattle and sheep breeds have been established in Finland. These in situ gene banks (Pelso and Sukeva Prison farms) are under the responsibility of the Ministry of Justice, Department of Prison Service.

Plants:

The working group report on plant genetic resources was published in 2001. Several proposals for activities have been given in the report including e.g. ex situ conservation of valuable plant genetic material, collaboration with NGB and research needs. Annual budget for conservation of plant genetic resources is Є 84 034. MTT Agrifood Research Finland will co-ordinate the work and a committee on plant and forest genetic resources will be established.

1.2.3 Iceland

The Ministry for the Environment (www.stjr.umh.is) is responsible for the implementation of the Convention of Biological Diversity. The work is co-ordinated by a committee made up of representatives from the Ministries of Agriculture, Environment, Fisheries and Foreign Affairs. 

The Ministry of Agriculture (www.stjr.lan.is) is responsible for implementing the Act of Agriculture (Government Bill 70/1998). One of its aims is the conservation of genetic resources. A national action plan for genetic resources has not yet been established in Iceland. However, changes are currently being made in the country’s legislation to allow for the establishment of a Council for Genetic Resources in Agriculture that will have the responsibility to set up a national action plan and carry this through. At present the co-ordination of genetic resources in agriculture is organised separately for animals and plants. The Icelandic Gene Resource Committee falls under the Act of Agriculture and takes care of the conservation of farm animals. The Icelandic livestock (cattle, sheep, goats and horses) and poultry populations are of old origin, and have been kept without significant influence of exotic breeds for hundreds of years.  Cattle, sheep and horses are still used as active production and breeding populations. The Nordic Gene Bank on the other hand, takes care of the conservation of agricultural plants. The Icelandic Gene Bank Committee is the link to the Nordic Gene Bank and operates according to rules approved by the Ministry of Agriculture.

The Farmers Association (www.bondi.is) is responsible for carrying out breeding work with livestock (cattle, sheep, and horses).

1.2.4 Norway


The Ministry of the Environment is responsible for the implementation of UN Convention on Biological Diversity and is responsible for co-ordinating the Government’s national environment policy for conservation and sustainable use of biological diversity (http://odin.dep.no/md/). 

The Ministry of Agriculture is responsible for the conservation and use of genetic resources important for agriculture. The Ministry is responsible for implementation of the FAO Treaty on Plant Genetic Resources and has national action plans for management of genetic resources of plants and animals (http://odin.dep.no/ld/).



Animals:
“Genressursutvalg for husdyr” (advisory committee for preservation of genetic resources in farm animals). Mandate: The Genetic Resource Committee is responsible for evaluating, giving advice and implementing measures for the conservation of farm animal genetic resources in Norway. This includes both small populations of old breeds at risk and active breeding populations. For the former, the Genetic Resource Committee is responsible for breed conservation and management. For the active breeding populations, the Committee acts as adviser to the responsible breeding organisations  (www.genressurser.no).

The Genetic Resource Committee shall:

· Map and promote the awareness for the conservation of farm animal genetic diversity, in order to meet present and future economic, biological and scientific requirements.

· Increase the awareness of the importance of the old farm animal breeds as part of our cultural heritage. 

· Carry out registration programmes and make proposals for concrete conservation measures for critical farm animal breeds. 

· Act as a national and international information and networking agency, and as a body entitled to comment the ongoing efforts of conserving farm animal genetic diversity. 


The committee has allocated NOK 0.9 million towards project funding in 2002 for the conservation of old animal breeds and NOK 0.7 million for other activities.


Plants: 

"Genressursutvalg for planter" (Advisory committee for preservation of genetic resources in domestic plants). The body was established 2001 with the aim of starting a national program for conservation and use of plant genetic resources. In 2002 NOK 800,000 was allocated towards project funding and NOK 900,000 to other activities. The funded projects comprise characterisation, collection, conservation and use of plants of different species for both horticulture and agriculture (www.genressurser.no).


1.2.5 Sweden

The Ministry of the Environment is responsible for the overall implementation of the convention on biological diversity. The work is co-ordinated by the Swedish Environmental Protection Agency.  Each sector of the society should be responsible for ensuring that its own activities do not add to depletion of biodiversity but rather contribute to its conservation. Sector plans have been written, discussed and confirmed by the Government and Parliament in 1997. A portal for biological diversity has been established at www.smn.environ.se/cbd/.  A national strategy for sustainable development was released March 2002. The strategy recognises biodiversity as one of the strategic issues.

The Ministry of Agriculture is responsible for domestic animal and plant genetic resources and for controlling and positively influencing the general biodiversity present in the forest and agricultural landscapes. The Swedish Board of Agriculture is the acting agency for these issues (www.sjv.se). 

Animals:

For domestic animal genetic resources a national plan will be developed in 2002. A provisional plan of action was written 1995 and has been in operation since. The Board of Agriculture is in charge of the programme. The EU-programme on the protection of the environment has supported the conservation of live animals and information, mainly to the breeders’ organisations, by around SEK 4 million per year. 

Plants:

A national programme for domestic plant genetic resources was established in 2000. The programme (www.genresurs.nu) includes the following work areas: 

· Conservation of domestic plants

· Use of plant genetic resources in breeding and production

· Research

· Education and information

· International co-operation

2. Research and development

The majority of the agricultural and biodiversity research in the Nordic countries is carried out at universities and research institutes. The animal breeding organisations have resources for the implementation of new tools and for following up and updating their ongoing programmes, but are generally not carrying out research projects. 

The commercial plant breeding organisations carry out a number of research projects in their own capacity. 

The volume and content of the research programmes and the available sources for funding of projects is closely linked. It is easier to attract additional resources for research when the funding organisations (public and private, EU, Nordic and national) have prioritised, for example, the area of conservation of biodiversity and domestic genetic resources.  The same holds true for the universities and institutes, as it has become common practice to identify strategic areas of research to which their own resources are allocated. The subject of our report has been on the political agenda for a long period but has only gradually been disseminated into research programmes and into the funding bodies. Resources have been made available through both EU and Nordic programmes. National funding has increased and e.g. Sweden alone added SEK 400 million for biodiversity research over a 3-year period in late 2001. This is an important observation because what we have reviewed in our report is research initiated in the past rather than what researchers planned to do in 2001 or should have liked to do had there been sufficient funding available. 

The incentives for the researchers to take on research on the sustainable use and conservation of genetic resources and biodiversity is driven by scientific curiosity and/or available funding according to e.g. a strategic programme for research. The process of formulating political visions into strategic programmes for research has become a powerful, but debated, tool to initiate new research in support of the desired goals. 

It should be mentioned that there are departments of plant or animal breeding and genetics in all of the Nordic countries but their research, although all of it deals with genetic resources, is not generally placed under the “conservation and sustainable use” umbrella.   

The total resources available for research in a given area should consider or count internal as well as external resources. It has not been possible in our report to monitor the total funding in a meaningful way. There is therefore little consistency in how to budget for and report costs for research projects or programmes within and between the different countries.

2.1 European Union

The European Union mainly funds research and development via the so-called Framework Programmes. The most relevant Framework Programmes, and a Regulation on genetic resources, are:

· ”Quality of Life” under the 5th Framework Programme (1998-2002) had a Key Action no. 5 on ”Sustainable Agriculture”. The programme addressed ”sustainable agriculture and utilisation of biological resources”.

· ”Sustainable development, global change and ecosystems” is one of 7 thematic priorities in the 6th Framework Programme (2003-2008). Sub-theme 3 (”Global change and ecosystems”) is particularly interesting in the present context. First call for proposals is expected late 2002/early 2003 (www.cordis.lu).

· EU REG 1467/94 on the ”Conservation, characterisation, collection and utilisation of genetic resources in agriculture” supported non-research projects. A new regulation (1258/99; 2002-2006) is currently being negotiated between the member states and the EU Commission. The new regulation will not support research. It will only support conservation and utilisation projects related to old breeds and varieties of animals and plants. The EU-budget for the activities is Є 10 million annually, but the economic contribution from member states and project participants still needs to be negotiated.

2.2 Nordic actors

The Nordic Council of Ministers (NMR) identifies and coordinates joint Nordic activities over a wide range of areas, among those agriculture and forestry. A plan of action, pointing at areas of joint Nordic interests within the sector, is presented for a period of 3-4 years. The present plan runs for 2001-2004.  The programme with budgets for the permanent institutes, among them NKJ, NGB and NGH, is part of the plan, which in total has a budget of DKK 23 million. The focus is on sustainability in production, genetic resources and biodiversity, food safety and on rural development. It should be noted that NGB and NGH were both initiated by NMR before the convention on biodiversity came into force and that NMR over the years has prioritised genetic resources activities. A research programme with its own budget, although rather limited, is also a part of the plan. Applications on projects within areas of priority can be directly submitted to NMR. 

2.2.1 Nordic Gene Bank, Animals

Nordic Gene Bank Animals (NGH) was established in 1984 as a co-operation between the five Nordic Countries. Following the 1998-declaration of the Prime Ministers of the Nordic countries on ”A Sustainable Nordic Region”, NGH has adopted a new strategy for the period 2001-2003. The vision is ”to create values through sustainable utilization and conservation of animal genetic resources in the Nordic countries”. The vision will be pursued through rigorous net-working and collaboration with all stakeholders. The strategy includes a large element of information activities aimed at increasing the general understanding of the importance of sustainable management of animal genetic resources. Research and development is another important part of the strategy, and approximately NOK 4 million out of the present 3-year budget (2001-2003) of just under NOK 15 million is reserved for research projects (www.nordgen.org).

2.2.2 Nordic Gene Bank

The Nordic Gene Bank promotes strategic and applied research projects on its mandate species or species which are of vital importance for the purposes of conservation and utilisation. The projects should have a strong Nordic profile, be of relevance to the activities of the NGB and Nordic plant breeding, and be of high quality. A total of DKK 1.5 million will be available yearly for external projects from 2003 (www.ngb.se).

2.2.3 Nordic Joint Committee for Agricultural Research

Nordic Joint Committee for Agricultural Research (NKJ) has an advisory and coordinating role for Nordic agricultural research. In the strategy plan for the period 2001-2004 NKJ has presented areas of strategic importance for Nordic research. Gene technology, genetic resources and biodiversity are among those. Funding of the joint Nordic projects submitted to NKJ and after evaluation supported by NKJ, comes from national research councils. NKJ has a budget of its own of DKK 1 million for administration, seminars, workshops, etc (http://www.forskningsradet.no/fag/bf/nkj/). 

2.3 National actors

2.3.1 Denmark

The Advisory Research Council (ARC) of the Ministry of Food, Agriculture and Fisheries is advisory to the Minister on sectoral research carried out within the ministry. Research carried out must support and strengthen the development of research within food, agriculture and fishery in order to promote economically viable production and employment in the food sector, and to secure healthy food to the consumer. Sustainable utilisation and management of the terrestrial and aquatic resources are underlying pre-conditions. 

The ARC funds research programmes in different areas. ”New Technologies in Animal Breeding” (1999-2004) also include genetic resources, and the ”Danish Research Centre for Organic Farming” (DARCOF; est. 1996) funds projects related to sustainable production, inter alia development of genetic resources.

Danish Agricultural and Veterinary Research Council (SJVF) supports research in agricultural and veterinary science. Previous research programmes have funded research projects related to genetic resources and biodiversity, and the preliminary version of the new strategy (2003-2007) specifically mentions plant- and animal genetics as important research topics and identifies ”Nature and environment” as a cross-sectional priority area (www.forsk.dk/sjvf). 

2.3.2 Finland

The Finnish Biodiversity Research Programme FIBRE is a six-year programme 1997-2002 for applied interdisciplinary research on biological diversity. The aim of the Finnish Biodiversity Research Programme is to produce internationally competitive research results on biological diversity, with the applicability of the results as a central goal. The funding for the six years is app. Є 20 million. The FIBRE programme is co-ordinated from the University of Turku (http://fibre.utu.fi/). 

The research programme on Sustainable Use of Natural Resources (SUNARE) aims at producing knowledge to improve decision making on natural resources, developing multidisciplinary research on sustainable use of natural resources, enhancing the dissemination of research results from the researchers to the users of research results, creating new national and international contacts in the research on sustainable use of natural resources and improve and diverse the use and management of natural resources. The SUNARE programme stems from the report 'Our Common Future' made by the Brundtland Commission in 1987. The programme supports the Finnish government’s sustainable development programme (www.sunare.helsinki.fi/eng/ ).

The SUNARE programme includes 35 research projects dealing with green chemistry, forest resources, agriculture, waters, fishes, reindeer husbandry, herbal medicine, and microbe. Values affecting the use of natural resources are also included. The budget of the research programme is about Є 9.25 million during the years 2001-2004. SUNARE is financed by the Academy of Finland (Є 8.07 million), Ministry of Agriculture and Forestry (Є 0.84 million), and Tekes, the National Technology Agency (Є 0.25 million). The programme is co-ordinated by the Department of Forest Ecology at the University of Helsinki. 

2.3.3 Iceland

The Icelandic Research Council (www.rannis.is.) has formulated a strategy for Science and Technology with emphasis on effective utilisation of human capital and for improved quality of life and economic growth. Benefits from R&D are, among others, expected to provide knowledge for sustainable management of natural resources. The Council has outlined 15 broad conceptual areas where Icelandic R&D efforts are likely to be needed and/or particularly productive in the future. The areas of relevance for genetic resources are:

·  Pharmaceutical, biological and natural products – new products.

·  Sustainable land use and market oriented agriculture. 

The Agricultural Productivity Fund (www.fl.is) supports research activities of relevance for agricultural production with emphasis on applied research improving productivity at the farm level.

2.3.4 Norway

The Norwegian Research Council is a strategic body designed to be the most important research policy adviser to the Norwegian government and Norway’s main research funding body (www.forskningsradet.no). 

The Norwegian Research Council has no specific programme allocated for genetic resources – biodiversity. Two research divisions with altogether 6 programmes fund projects within the work area:

· Bioproduction and Processing is responsible for research in the primary industries, e.g. farming, forestry, hunting, freshwater fishing and research related to fish and animal health, fisheries, and aquaculture, as well as research in the food, beverage, animal feed, biochemical and wood processing industries. Areas: Biotechnology/Soil, Plants and Livestock/Marine Resources, Environment and Management

· Environment and Development support research aimed at environmental issues, including the long-term use and management of natural and cultural resources, as well as research that facilitates processes of change, sustainable development, the struggle to combat poverty, and sustainable North-South relations. Areas: Changing Landscapes: Use and management of cultural environments and natural resources/Biological Diversity-Dynamics, Threats and Management.

2.3.5 Sweden

The Swedish University of Agricultural Sciences is the only university in the country which has genetics and breeding departments for animals, plants and forestry and is therefore the major contributor to research and education on domestic genetic resources. Research and education related to biodiversity takes place at all universities. CBM (Centre for Biological Diversity) in Uppsala coordinates and encourages research in biodiversity. The Swedish Museum of Natural History is also carrying out research and coordinates biodiversity programmes.
Research on Biodiversity and Genetic Resources can be funded through the research councils within their ordinary programmes. Agricultural research, in particular research supporting sustainable development, is funded by FORMAS, which is the Swedish Research Council for Environment, Agricultural Sciences and Spatial Planning. FORMAS is a governmental research-funding agency related to several ministries, the Ministry of Environment, the Ministry of Agriculture, the Ministry of Industry, Employment and Communications and the Ministry of Education and Science (www.formas.se).

SEK 400 million will be allocated to biodiversity, including domestic genetic resources, over the coming 3 years. There are three main bodies, FORMAS, the Research Council and the Swedish Environment Protection Agency administrating the extra funding for biodiversity research (www.vr.se, www.formas.se, www.environ.se/forskning ).

Stiftelsen lantbruksforskning, SLF, (Swedish Farmers´ Foundation for Agricultural Research) supports all aspects of applied research on genetic aspects of relevance for livestock and plant production. 

3. Overview of ongoing research

In order to obtain an overview over ongoing research in the working area of the group a request for information had to be sent out to research institutions and individual across the Nordic region. However, before this was possible it was important to define the working area more specifically than was done in the mandate. The following definition was used: 

· The diversity in domestic species of animals and plants as it is studied on gene, species and ecosystem level (including reindeer but not fish)

· The economic, socio economic and cultural value of this domestic diversity

· The interaction between this domestic diversity and the surrounding ecosystem with its elements of non-domestic biodiversity.

The areas of forestry and fishery were not included in the working area as it is not included in the mandate of NKJ.

3.1 The request

The request was sent to all national and Nordic institutions and organisations working in the area to get information about ongoing projects and projects that had finished within the last 5 years.  

The request asked for information about the project title, responsible institution and project leader, project period, budget and funding, project description and the 5 main publications.  

A total of 142 institutions and persons were asked and after a reminder 67 answers to the request were received. Some of these had project descriptions and others the message that no research in the area was being carried out at the moment.     

3.2 Ongoing research – summery

A total of 190 project descriptions from 44 institutions were received. The projects are listed in Appendix 1. The list is divided into two main groups: plant projects and projects concerning domestic animals. The list includes project title, responsible institution and other basic information. Appendix 2 gives the key to the project codes. 

The detailed project descriptions are not included in the report but can be obtained from NKJ directly. 

The group received some project descriptions that fell outside the definition of the working area. These projects are not included in Appendix 1. 

3.2.1 Plants

A total of 99 projects were identified as relevant to domestic plants. These are mainly carried out at the agricultural universities and the various agricultural institutions across the Nordic countries. They were grouped into the following subject areas:

Conservation of genetic material (8)

Studies related to the conservation of plant genetic resources in gene banks, including collections, registration, development of new methods and information technology. All of these projects were either financed by the Nordic Gene Bank or the EU. 

The utilisation of genetic variation for industrial purposes (51)

Characterisation of genetic diversity in order to provide plant material and information for domestication and further industrial use. Evaluation of various morphological and physiological traits, development and evaluation of different DNA based marker methods to be used for estimating levels and patterns of genetic diversity in plant populations. More than half of these projects were either financed by Nordic funds (NGB, NKJ, NMR) or the EU. 

Quality characters (10)

The main aim of most of these projects is to improve the quality characters valued by the consumers, including investigations of secondary metabolites, their undesirable and possibly beneficial effects, as well as improving the sensory quality. The commercial market for ‘convenience food’ is increasing and consumer tests and market investigations are used to meet this demand. Databases are made to select quality parameters of different varieties. The projects in this group are exclusively national with national funding only.

Organic production and resistance breeding (8)

Varieties bred specifically for organic production are compared with standard varieties in order to study their suitability for organic production. Important traits to identify are resistance to pest and diseases. Projects also include development of organic growing methods, mainly concerned with fertilization and weed control, as well as new storage methods. The projects in this group are exclusively national with national funding only.

Gene flow (6)

Gene flow analysis between wild and cultivated species, including that in the context of genetically modified crop and biosafety. Two of these are EU funded projects.

Biodiversity and landscape management (16)

Studies on population dynamics, abundance and biodiversity in semi natural and agricultural habitats. The effects of management on the biodiversity and the cultural landscape. The projects in this group are exclusively national projects and funding apart from one project (EU).

3.2.2 Animals

A total of 39 projects were identified as relevant to domestic animals. Most of these were reported from Animal Breeding departments at the Nordic agricultural universities and agricultural institutes. Three projects dealing with honeybees were reported and two of whites were from other research bodies than Animal Science departments. The programme for reindeer research has connections to diversity and sustainability in northern Scandinavia in general. Ecological and general biodiversity research (5 projects) was also reported from outside the agricultural research environments.

It is evident that domestic animal genetic resources are almost exclusively dealt with by departments of Animal Breeding and Genetics. All research within those departments deals with genetics and breeding of animals, but only a minor part was considered relevant for the requested information and reported. This indeed is revealing the problem of how to define research within the work area of the report.  Looking on the animal projects it is obvious that many of them have been funded through the research programme of the Nordic Gene Bank for Animals, some form a part of a NKJ-project for sustainable breeding of dairy cows and some are funded through the EU programme for characterisation of genetic resources. 

The reported animal projects are closely linked to conservation and sustainability issues. In the attached Appendix 1 the reported projects are listed and sorted under appropriate headings. Genetic resources and the production potential, the impact on biodiversity from introducing a new breed and from organic production is dealt with. 

Biological, economic and genetic sustainability of breeding programs is the purpose in 13 of the reported projects. These projects include new or improved methods for minimising inbreeding, development of sustainable and efficient breeding programmes and breeding plans for minor breeds. 

Genotype by environment interaction and studies of production environments for local breeds are areas of research in 2 projects. 

Another group of projects deals with genetic characterisation of breed diversity in cattle, sheep, horses and poultry. Traditional animal breeding projects dealing with improved efficiency in breeding and production or quantitative genetic parameters of traits have not been reported. More projects could certainly have been reported as being valid for the work area. 

4. Areas for future co-operation

In identifying research areas specifically suited for Nordic cooperation a note was taken of the aims put forward in the Strategic Plan for NKJ for 2001-2004.  The review of research that is currently being carried out within the field of genetic resources and biodiversity in the Nordic countries revealed a number of areas that could benefit from closer cooperation across national boundaries. For example, it is clear that there is a growing interest in studying the interaction between biodiversity and management of the culture landscape in the light of changing agricultural practice. So far these studies seem to have been carried out at a national level but a broader approach could clarify underlying principles and identify common measures to counteract undesirable changes.  Similarly, biotechnology as a tool to manage genetic resources is currently being developed for both plants and animals in various universities and institutions across the Nordic region. Some of this work has been collaborative but it is vital that this collaboration is extended further. 

Concerns on whether modern breeding plans in livestock production are sustainable in the long term are increasing, as techniques for the evaluation of production traits become more and more sophisticated.  This is in essence a question of long-term vs. short-term gain since genetic gain in traits that increase short-term benefits may be negatively correlated to traits that increase long-term benefits.  The problem is both theoretical and practical and is not specific for country or livestock populations.  A common Nordic approach to the matter will therefore be beneficial to all the Nordic countries and might also underline the role of the Nordic countries as a forerunner in work concerning sustainable use of genetic resources in livestock. 

It is important to bear in mind that within the Nordic region there is a large variation in both climate and topography from north to south and from west to east. Agriculture is practiced in marginal areas and is intertwined with rural development. Nordic cooperation is of vital importance for these areas where agricultural land covers relatively small land areas but climatic adaptation of the farm genetic resources is crucial. These resources are an important part of our heritage but no less important is the fact that they may represent a value in future agriculture and landscape management.

Hence, we propose five research areas of high priority for Nordic co-operation within the field of genetic resources and biological diversity. 

4.1 Pre-breeding of exotic germplasm

A number of important agricultural crops are not of Nordic origin and reach their northern limit in the Nordic countries. At the margin of their cultivation as well as in relatively favourable parts of our countries they often lack the necessary genetic variability for adaptation to the prevailing environmental conditions. This leads to unstable production and unreliable economic returns. Desirable traits can be obtained in a number of ways such as from wild material stored in local gene banks and from exotic material of contrasting origin. The material can be used either to form composite populations or to make specific crosses with valuable commercial material. Increased variability gives the possibility to improve adapted ness to specific environments or to widen adaptation over large and heterogeneous areas. Introduction of valuable traits will – with conventional crossing methods – necessarily introduce an even higher number of undesirable ones. Therefore, in such a pre-breeding phase, selection is applied for desirable agronomic traits. In the past public research has to a large extent taken care of such long-term germplasm development. For the private sector it is often found too expensive, threatening the long-term progress from plant breeding. This applies even though biotechnological tools (markers or GMOs) may speed the process considerably – simply because the desirable genes are not mapped or known. The final cultivar development, however, then involves increasing the uniformity of the material and this should be left to commercial breeding firms. The Nordic Gene bank and its network, including commercial breeders, universities and research institutes, could act as the starting point for sequential plant breeding programmes involving pre-breeding and local selection. Formation of dynamic gene pools based on mutual exchange of materials from pre-breeding across national borders for the northern region is particularly relevant as plant cultivation covers relatively small land areas where climatic adaptation is crucial.

4.2 Landscape management – plants and domestic animals in the landscape

Sustainability in natural ecosystems is based on genetic variation between and within species growing in equilibrium with the surroundings. There is, however, a slow and continuous change in the genetic material through natural evolutionary processes leading to adaptation to the prevailing environmental conditions. Locally adapted cultivation systems lead to large variations in landscape types with plant and animal species characteristic for that particular system. The diversity with respect to both landscape types and species makes the ecosystems stable and less vulnerable to environmental changes. Agriculture has gone through extensive changes over the last 50 years leading to erosion of landscape types and species. Succession caused by these changes may reduce the size of the original plant populations and make them even more isolated. This in turn reduces the viability of the populations thus eventually creating endangered or threatened species. Introduction of new species may also influence biodiversity in such a way that special measures are needed (gene flow analyses). Genecology, the study of the genetics of plant and animal populations in relation to their environment, may be an important tool to understand the ongoing changes.

4.3 Breeding plans for domestic animals

For successful conservation and sustainable development of animal genetic resources a good management practise, or a breeding plan, is needed for all breeds or populations of concern.  Development and optimisation of breeding plans has previously been a topic for research, but has received much les attention during the last decade. One important exception is recent research on mating strategies and control of relationship and inbreeding, which has generated tools to be implemented in practice. Other and unsolved problems are connected with the possibilities for accurate prediction of the outcome in terms of genetic change of traits, accumulated relationships and effects on genetic variance and correlation as a result of the adopted management or breeding plan. An unbiased prediction is crucial because the optimal plan will be chosen that is the most efficient in relation to the objectives, given certain resources. Better models for prediction of short and long-term effects from breeding are therefore needed. For both conservation and selection purposes long- and short-term effects of population size needs to be clarified. Selection programmes in the Nordic countries work with many traits that have been identified as being of economic or ethical importance. According to the theory progress is possible in all the traits selected for. However, with increasing unfavourable genetic correlation between the traits the total progress slows down, with the risk of loosing of efficiency. Possibilities of any kind to overcome the impact of these negative correlations need to be looked for. To be proactive the challenge is also to plan and select in such a way that unfavourable correlations do not build up over time. Management tools in support of the desired development need further improvement. 

4.4 Identification and valuation of genetic resources

It is generally accepted that the most rational and sustainable way to conserve genetic resources is to ensure that they remain a functional part of commercial production systems. This requires identification and development of their unique attributes, as well as an economic valuation of these traits. While it is relatively easy to value an animal breed or a plant variety that is an active part of a production system, it is much more difficult to assess the value of an animal breed or a plant variety that is maintained in an ex situ conservation program. The combined future demands on agricultural production, inter alia extensive, intensive or organic production systems, demands from consumers and society at large (e.g. animal welfare and environmental protection), food security and global climate changes are unpredictable. Thus it may be that some of the traits or characters present in a breed or variety, that is presently kept in a conservation program or as a minority breed, may present a value in future production systems. Therefore one of the major challenges in relation to genetic resources management is to valuate animal and plant genetic resources (breeds and varieties as well as single genes) in a context of future production systems. Animal breeds may be pure breed or be part of a cross breeding programme combining traits from different breeds. Valuation may also be more specific, e.g. the introgression of a single gene from breed A to B, rather than select breed B for the relevant trait, or in terms of valuating ”the real cost” e.g. of mastitis by using bio economic model. In addition to their traditional use today’s exploitation of plants comprises food stuff (antioxidants), medicinal use, health compounds etc. It is decisive to characterise the genetic variation in species that may be exploited in the future, e.g. the content of valuable chemical compounds, and to find ways of conserving the plants until the material may be utilised. This requires new knowledge such as genetic mapping and identification of specific characteristics. When valuating genetic resources attention should also be directed towards non-economic values (e.g. animal welfare, cultural heritage, political interest). It is important to develop methods and models for valuating genetic resources, as well as conducting actual valuation studies in order to enable the optimal conservation and development of these resources for use in future production systems.

4.5. Biotechnology as a tool to manage genetic resources

Ex situ gene banking, development of reproduction technology and molecular genetic characterisation provide tools for conservation, management and evaluation of genetic resources. 

Gene Banking: Animal genetic resources can be preserved by establishing semen, oocyte and embryo gene banks where genetic material is frozen for long term storage and/or for management of living populations (i.e. preventing the depleting effects of genetic drift and inbreeding). Embryos can be produced either in vivo or in vitro. If frozen semen and ocytes are available, one can assume that desirable genotypes for different environment /production systems could be developed using in vitro production (IVP) technique. An objective of IVP is the production of good quality embryos that resemble their in vivo counterparts as much as possible, and that tolerate embryo manipulation (e.g. biopsing for diagnosis if genetic variation of ex situ gene banks needs to be investigated) and cryopreservation. Further development of this technology and its use in conservation is needed, especially in species other than cattle. New methods have also been developed for the conservation of plant material. The two most important are in vitro and cryo preservation. These methods are of primary importance for vegetatively propagated plants. A number of challenges still need to be addressed before these methods can be applied in practice.

Molecular evaluation of genetic resources: Molecular genetic markers, such as microsatellites, maternally inherited mitochondrial DNA and paternally inherited Y chromosome, provide tools to understand gene pool development of Nordic animal breeds (mammalians), to evaluate their genetic uniqueness, and develop new information for conservation strategies of animal biodiversity. Molecular genetic characterisation has been conducted for Nordic cattle, sheep, pig and chicken breeds. The research has been carried out jointly with Nordic, Baltic and EU research groups. However, extensive evaluation of the variation in horses, goats, reindeer and several poultry species has not been done.  Molecular markers and gene sequencing are also important tools for the management of plant gene banks. They can be used to estimate genetic relationships within a germ plasm collection, unique materials can be preserved or collection gaps identified and DNA markers provide an alternative means of monitoring and facilitating the introgression of genes from wild species into cultivated gene pools. 

5. Forms for co-operation

NKJ has specified a number of ways in order to stimulate collaboration between different actors within the Nordic countries. The main means are research projects, networks of researchers, seminars and symposia. The specific choice depends on the purpose of the collaboration. This is illustrated in the figure below: 
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A symposium or a workshop can be a good way to start the communication that is needed to encourage Nordic collaboration. One of the aims of such a meeting should be to build networks with subsequent implementation of Nordic research projects. Finally the results of such projects could be presented at a conference.

6. Seminar / symposia

The working group recommends that a seminar is organised by NKJ in early 2003 where the work and recommendations of the working group will be presented to all relevant parties. The seminar should be organised in close cooperation with the Nordic Council for Genetic Resources, the Nordic Gene Bank and the Nordic Gene Bank for Animals. 

The main contents of the seminar should be:

· Presentation of the report from NKJ’s working group on Genetic Resources and Biodiversity

· Ongoing research and activities

· Presentation of the most relevant research topics specifically suited for Nordic co-operation (One (or two) keynote-speaker for each subject)

· Implications for the main Nordic institutions in the field

· NGB

· NGH

· Universities and research institutes

· Relevance for the Nordic policy on genetic resources (NMR/NGR)

· Nordic cooperation as the key to international cooperation
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Reported projects related to animals 















Genetic resources and production potential






2
5
58
N
NLH, Inst. Animal sci
Kasmirull og spinnerivirksomhet

3
5
59
N
NLH, Inst. Animal sci
Norsk geitemjølk eit eigna konkurranseprodukt

3
5
57
N
NLH, Inst. Animal sci
Produksjonspotentiale og produksjonsverdi av urmarksbeite for sau

Biological sustainability in breeding programmes

3
4
53
N
NLH, Inst. Animal sci
Bieffekter av en seleksjon for mer effektiv produksjon

3
24
69
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Sustainable european farm animal breeding and reproduction

3
1
78
NGH
SLU, Animal breeding and genetics
Reaction norms and genotype - environment interaction in nordic dairy cattle

Economic sustainability, improved efficiency

3
15
51
N
NLH, Inst. Animal sci
Biometrical and economic models for a joint breeding program in dairy cattle based on nordic breeding profile (NKJ project 114)

2
4
62
DK
KVL, Dept. Anmal prod and animal health, Animal breeding
Breeding scemes for maintaining competitiveness and genetic resources in minor dairy breeds

3
3
65

MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Combination of Moet and Progeny Test - AI Programme for the Improvement of Nordic Red Dairy Cattle 

3
5
52
N
NLH, Inst. Animal sci
Efficient and sustainable use of the genetic ressource in the active breeding population of the Nordic dairy cows

Genetic sustainability of breeding programmes, optimised schemes






3
4
83
DK
KVL, Dept. Anmal prod and animal health, Animal breeding
Konsekvenser af indavl og balancering af selektionsrespons og indavlsstigning i avlsplaner for malkekvægpopulationer

3
1
72
N
NLH, Inst. Animal sci
Operation of selection programs in small Nordic animal populations

2
24
71
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
A guideline for the cryoconservation of genetic resources to maintain variation in livestock populations

3
45
82
DK
DJF, Dept. Animal breeding and genetics
Use of molecular information fr animal improvement and conservation of animal genetic resources

3
1
81
DK
DJF, Dept. Animal breeding and genetics
Pedigree and DNA-marker assisted conservation of small populations

1
4
73
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Conservation programme for indigenous breeds

Genetic characterisation of breeds

2
3
80
NGH
NGH
Analysis and comparison of genetic diversity in cattle breeds of the northern area

2
24
70
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Development of a strategy and application of molecular tools to assess biodiversity in chicken genetic resources

3

61
FIN
Univ. Helsinki, Dept. animal sci.
Genetic contributions of some past lines in the Finnhorse populations

2
14
68
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Genetic diversity of North european cattle breeds

1
14
66
FIN
MTT Agrifood res. Finland, Animal prod. Research, Animal breeding
Genetic diversity of North european sheep breeds

1
1
74
NGH
NGH
Genetiske profiler hos nordiske storfedyrraser

3
1
79
NGH
Agricultural research institute, Island
Origin and genetic diversity of north european sheep breeds

Genotypes, production and ecosystem effects

3
5
114
DK
Arctic Ecological Research and Projektgruppe biavl
BEEKEEPING WITH NORDIC HONEYBEES IN SOUTH GREENLAND

3
1
56
N
NLH, Inst. Animal sci
Caracterisation of genotype and production enviroment for the alternative old norwegian cattle breed "Sidet Trønder- og Nordlamdsfe"

3
5
54
N
NLH, Inst. Animal sci
Assessment of the importance of honeybees for preservation of floral diversity in a pristine savanna ecosystem



63
DK
National environmental research institute of Denmark
Organic production of steers and use of bioactive forages in livestock

2
5
85
N
Norwegian University of Science and Technology
Thermal ecology, faunistics, and biogeography of native Norwegian bees

3
5
127
DK
DJF, Department of Horticulture
Organic production of oxen and the use of bioactive yield for livestock (PROSBIO)

3

104
S
The Beijer Institute, The Royal Swedish Academy of Sciences
Biodiversity as Primary Land Use

3
3
154
DK
DJF and other
Drift af vedvarende græsningsarealer på ferske lavbundsarealer. Biodiversitet, miljø og produktion

3
5
99
FIN
University of Joensuu, Karelian institute
Greening of Finnish Food System

3
5
105
S
The Beijer Institute, The Royal Swedish Academy of Sciences
Marine biodiversity, patterns and processes 

3
56
100
FIN
University of Joensuu, Karelian institute
Nature and People in the Margins

3
5
98
FIN
University of Joensuu, Karelian institute
Organic production as a tool for rural development policy

3

30
N
Univ of Troms, dept biology
Diversity of soil bacteria and distibution of selected functional genes at various climatic conditions

3
5
6
FIN
Univ. Helsinki, Dept applied cemistry and microbiology
Monitoring ecological interactions in the legume rhizosphere in situ

Use of marginal resources -interaction management system and biodiversity








153
S
Aktuell renskötselrelaterad forskning i Sverige
Projects in current research programme

Summary of research on genetics of domestic animals from animal breeding departments








151
S
SLU, Dep. of Animal Breeding and Genetics  
List of projects















Reported projects related to plants















Conservation of genetic material 

2
2
42
N
Planteforsk, Løken
Improving germ-plasm conservation methods for perennial European forage species (ICONFORS)

1
1
161-3
SE
The Swedish Biodiversity Centre
Förutsättningar för in situ-bevarande av purrhavre (Avena stigosa Schreber): inventering, insamling och strategisk planering

1
1
161-5
DK
KVL, Sciences, Plant Breeding and Crop Sci.
Repatriering av stråsäd

1
1
161-10
N
Planteforsk, Apelsvoll
Innsamling og beskrivelse av landsorter av humle i Norge

1
1
161-11
FIN
Univ. of Oulu, Botanical Garden
Inventering av Prunus padus i Skandinavien

1
1
161-12
SE
NGB
Inventering av äkta valnöt, Juglans regia, i Danmark och Sverige

1/2
1/2
161-22

NGB / EU
Banking of genetic material and data in Europe: Legal, ethical and economical issuues

1/2
1/2
161-23

NGB / EU
Establishment of a European plant genetic resources information infra structure

3
1
163
N
NLH, Dept. of Chemistry and Biotechnology
Inventation of the distribution, status and conservation of wild relatives of crop plants in the Nordic countries and their value as plant genetic resources

The utilisation of genetic variation for industrial purposes 

3
5
4
IS
Agricultural Research Institute, Island
Legumes for land reclamation

3
5
5
IS
Agricultural Research Institute, Island
Icelandic swedes

1
1
11
IS
Agricultural Research Institute, Island
Prebreeding of red clover (Trifolium pratense L.) for northern areas

1
5
12
IS
Agricultural Research Institute, Island
The effect of different climates and growing conditions on genetic stability of timothy

3
5
14
S
SLU, Dept. of Horticultural Plant Breeding/Dept. of Crop Science
Establisment of core collections for three native horticultural crops: lingonberry, dog roses and sea buckthorn

3
5
15
S
SLU, Dept. of Horticultural Plant Breeding
Estimating genetic variation in plant genetic resources

3
5
17
S
SLU, Dept. of Horticultural Plant Breeding
Methodology for assessment of genetic diversity in horticultural plants

2
15
18
S
SLU, Dept. of Horticultural Plant Breeding
Genetic variation in dogroses

3
5
20
S
SLU, Dept. of Horticultural Plant Breeding
Genetic variation in cultivated and wild roses, especially for winter hardiness and blackspot susceptibility

2
2
22
S
SLU, Dept. of Horticultural Plant Breeding
Japanese quince (Chaenomeles japonica) - a new European fruit crop for production of juice, flavour and fibre

3
15
23
S
SLU, Dept. of Horticultural Plant Breeding
Phytochemical and morphological characterization of culinary rhubard

1

29
N
Univ. of Tromsø, Dept. of Biology
Exploring legume-Rhizobium symbioses for sustainable agriculture

3

30
N
Univ. of Tromsø, Dept. of Biology
Diversity of soil bacteria and distibution of selected functional genes at various climatic conditions

1
14
31
DK
Risø National Laboratory
Genetic resources in the nordic countries for agriculture in a changing environment

2
14
36
N
ECP/GR Forage working group
The European Lolium Core Collection

2
1
37
N
Planteforsk, Apelsvoll
Spice and medicinal plants in the Nordic and Baltic countries. Strategies for conservation of genetic resources in minor crops

3
1
39
N
Planteforsk, Apelsvoll
Nordisk humleprosjekt 2000-2002

3
5
40
N
Planteforsk, Apelsvoll
Grunnlag for lokal foredling og produktutvikling med norske urter som råvare

2
4
46
N
Planteforsk, Apelsvoll
Alternative vekster og energivekster

2
245
48
FIN
Univ. Helsinki, Dept. of Plant Production
Exploring Biodiversity to enhance bioactivity in the genus Tanacetum through protoplast fusion

2
24
49
FIN
MTT Agrifood Research Finland, Plant Prod. Research
SPINDIGO sustainable production of plant derived indigo

3
45
50
FIN
MTT Agrifood Research Finland, Plant Prod. Research
Variation of wild populations of reed canary grass in Finland

3
4
60
DK
KVL and DJF
Flower physiologi and yield efficiency of sour cherry cv. 'Stevnsbær' as affected by flowerbud development, nutrition status and rootstock effects

2

103
FIN
MTT, Institute of Biotechnology,
TEBIODIV Contract BIO CT 96508

2
2
122
DK
DJF, Dept.of Horticulture
Optimization of the production chain for high performance "light natural sandwich materials" as a basis for scaling-up



134
DK
DJF, Dept.of Horticulture
Processing of Extracts from Flowers, and Juice from Berries of Sambucus nigra

3
1
137
DK
DJF, Dept.of Horticulture
Conservation and evaluation of Allium

3
4
147
DK
DJF, Dept.of Horticulture
Development of the sweet cherry production

3
6
155
DK
DJF, Dept.of Horticulture
Craetagus monogyna – Development of an improved Danish seed source

1
1
160
DK
DJF, Dept.of Horticulture
Description and evaluation of Hob

1
1
161-1
SE
SLU
Diversitet i nordliga Elymus-arter

1
1
161-2
IS
Agricultural Research Institute
Anpassning av rödklöver til Nordens nordliga områden

1
1
161-4
N
NLH, Dept. of Horticulture and Crop Science
Närisogene linjer i korn

1
1
161-6
SE
The Swedish Biodiversity Centre
Pre-breeding i vete: koordinering, ett nordiskt initiativ

1
1
161-7
SE
The Swedish Biodiversity Centre
Initiering av ett nordiskt pre-breeding program i vete

1
1
161-8
SE
SLU, Balsgård
Studier av genetisk variation av Prunus och Hippophae

1
1
161-9
N
Univ. Bergen, Arboretet og Bot. Hage
Biodiversitet av Prunus padus i Skandinavien

1
1
161-13
S
NGB
Selektion av äkta valnöt, Juglans regia, i Danmark og Sverige

1
1
161-14
N
Planteforsk, Ullensvang
Evaluering av sykdomsresistens hos eplesorter i norske klonarkiv

1
1
161-15
SE
NGB
Genetisk diversitet i Nordiske kålroer

1/2
1/2
161-16

NGB / EU
European potato collection

1/2
1/2
161-17

NGB / EU
Protecting future European Community crops - a programme to conserve, characterise, evaluate and collect Allium crops and wild species

1/2
1/2
161-18

NGB / EU
The future of European carrot: a programme to conserve, characterise, evaluate and collect carrot and wild relatives

1/2
1/2
161-19

NGB / EU
Brassica collections for broadening agricultural use, including characterising and utilising genetic variation in Brassica carinata for its exploitation as an oilseed crop

1/2
1/2
161-20

NGB / EU
Evaluation and enhancement of Avena collections

1/2
1/2
161-21

NGB / EU
European Barley collection

3
3
164
N
NLH, Dept. of Chemistry and Biotechnology
DNA-markers and genetic linkage mapping in forage grasses

2
2
165
N
NLH, Dept. of Chemistry and Biotechnology
EGRAM - European Gramineae Mapping Project, partner project: "Integrating the molecular map of fescue onto the consensus cereal maps"

2
2
166
N
NLH, Dept. of Chemistry and Biotechnology
SAGES - Sustainable Grasslands Withstanding Environmental Stresses

2
3
167
N
NLH, Dept. of Chemistry and Biotechnology
Genome analyses of interspecific hybrids between Lolium and Festuca

1
1
168
N
NLH, Dept. of Chemistry and Biotechnology
Genetic diversity in meadow fescue (Festuca pratensis Huds.)

3
3-4
169
N
Planteforsk, Vågønes
Identification of quantitative trait loci (QTLs) for frost tolerance in forage grasses

3
3
170
N
Planteforsk, Apelsvoll/Landvik
Increased seed production in perennial grasses

2
2
172
DK
DJF, Dept.of Horticulture
GRASP - Development of ryegrass allele-specific markers for sustainable improvement

Quality characters 

4
56
123
DK
DJF, Dept.of Horticulture
Strategic Peas

3
6
124
DK
DJF, Dept.of Horticulture
Denja onions

3
56
125
DK
DJF, Dept.of Horticulture
Quality of wheat flour for biscuit production

3
6
126
DK
DJF, Dept.of Horticulture
Health promoting compounds from vegetable foods

3
5
135
DK
DJF, Dept.of Horticulture
Health promoting compounds in carrots (Daucus carota L.)

3
5
136
DK
DJF, Dept.of Horticulture
Improving the produce quality of vegetable and fruit crops

3
5
140
DK
DJF, Dept.of Horticulture
Vertical Network - HortInfo - a web-based information system for horticultural production. Variety database (cauliflower, carrots).

2
2
143
DK
DJF, Dept.of Horticulture
Children as consumers. Programme de Recherche Pomme

3
46
149
DK
DJF, Dept.of Horticulture
Better Danish Strawberries

3
6
159
DK
DJF, Dept.of Horticulture
Variety testing of vegetables (VCU test)

Organic production and resistance breeding 

3
4
121
DK
DJF, Dept.of Horticulture
Quality and plant health in organic agriculture

3
4
132
DK
DJF, Dept.of Horticulture
Organic plant protection, allelopathy in barley

3
6
138
DK
DJF, Dept.of Horticulture
Competitive ability of vining pea varieties against weeds

3
6
141
DK
DJF, Dept.of Horticulture
VCU testing of vegetable from organic seed (white cabbage, carrot, leek)

3
4
145
DK
DJF, Dept.of Horticulture
Development of rose hip for fruit production

3
4
146
DK
DJF, Dept.of Horticulture
Organic production of black currants and strawberry

3
46
148
DK
DJF, Dept.of Horticulture
Apple production in the future - use of  scab resistant varieties and new storage strategy. Organic apple production

3
4
150
DK
DJF, Dept.of Horticulture
Development of sustainable production systems for apples

Gene flow 

2
2
32
DK
Risø National Laboratory
Gene flow from oilseed rape to the wild relative Brassica rapa - frequencies and effects

3
4
33
DK
Risø National Laboratory
Gene flow from Danish carrot fields to wild carrot

2
2
34
DK
Risø National Laboratory
An EU project on geneflow analysis in lettuce and chicory in the context of GM crop biosafety

2
2
35
DK
Risø National Laboratory
An EU Project on Control of Flowering Time for Sustainable and Competitive Agriculture and Forestry

3
3
162
N
NLH, Dept. of Chemistry and Biotechnology
Pollen dispersal and gene flow in forage grasses

1
1
171
DK
Risø National Laboratory
Spredningshyppighet av transgener fra afgrøder til vilde planter

Biodiversity and landscape management 

3

1
N
Univ. of Oslo, Natural History Museums and Botanical Garden, Botanical Museum
Agricultural landscape change - effects on the species diversity of vascular plants

3
3
3
N
Norwegian Univ. Science & Technology, Museum of Natural History and Archaeology
Coastal heathland in Central Norway; maintaining and restoring botanical diversity

3
2?
7
S
The Swedish Biodiversity Center
Management of seminatural grasslands - economy and biodiversity

3
2
8
S
SLU, Dept. of Conservation Biology
Plant growth strategies, competition and defoliation in grasslands

3
2
9
S
SLU, Dept. of Conservation Biology
Plant population viability in grasslands - The significance of temporal variation in management

3

13
FIN
MTT Animal Production
Inventory of the plants and insects on natural pastures of horses and changes in the area of the pastures

3
4
38
N
Planteforsk, Kvithamar
Interactions and dynamics in populations of grass and clover in grassland

3
45
41
N
Planteforsk, Kvithamar
Management and restoration of the agricultural landscape

3
45
43
N
The Royal Norwegian Society for Development
Mountain summer farming and cultural landscape

3

101
FIN
MTT, Plant Protection
Biodiversity and plant protection

3

102
FIN
MTT, Plant Protection
Weed flora in spring cereal fields


2
107
S
Stockholm University, Dept. of Botany
Population dynamics, abundance and diversity of plants in seminatural grasslands

3
3
108
S
Stockholm University, Dept. of Botany
Restoration of seminatural grasslands

2
2
109
S
Stockholm University, Dept. of Botany
Metapopulation dynamics of plants

3
5
110
S
Stockholm University, Dept. of Botany
Effects of landuse history, habitat configuration and habitat quality for the distribution of plant biodiversity in agrarian landscapes

3
3
154
DK
DJF and others
Drift af vedvarende græsningsarealer på ferske lavbundsarealer. Biodiversitet, miljø og produktion
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3: National project

B
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1: Nordic funding (Genebamks or NKJ)
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3: National research programme
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