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1 Preface
Farm animals are extremely important global resources in terms of contributing to both food security and economic development. From a relatively small number of wild species, thousands of farm animal breeds have been developed to provide meat, milk, eggs, fibre, and fertilizer for crops, manure for fuel, raw materials for various industries and essential draught power. Farm animals and their products provide income and employment in all countries, and the livestock sector supports the livelihoods of an estimated 600 million rural poor. Farm animals are assets that can be sold or traded, reducing farmers’ risk exposure when crops fail or markets for crops decline. It is estimated that directly and indirectly, farm animals supply 30 to 40 percent of the total value of food and agricultural production. 

The diversity of available animal genetic resources has enabled farmers and breeders to successfully select animals for a variety of traits and production situations making it possible for humans to live and develop in some of the world’s most difficult environments. Farm animals provide essential contributions in the hot–humid tropics, arid deserts and dry lands, and extremely cold arctic and mountainous regions. Crop production in some of these areas is often low, making human survival dependent on the contributions of farm animals. For many pastoral, indigenous and local communities, animals are essential in maintaining their traditional lifestyles.

Farm animals also have important social and cultural value. Over centuries, farm animals have become central elements in family and community events and ceremonies, such as marriage, funerals, and religious festivals, contributing to social well-being and cultural diversity and identity. 

Countries are facing a number of complex challenges in considering how best to use, develop and conserve their animal genetic resources. Strategic, planned use and development of these resources is essential. Important animal genetic resources may be lost because of changes to production systems resulting, for example, from mechanization, or changing cultural practices and the influence of population growth and urbanization. Other risk factors include the loss of rangeland grazing resources, natural calamities, and disease outbreaks. Inappropriate policies with regard to breeding management and the introduction of exotic breeds can also be a threat. Unfortunately, in many countries, awareness of the diverse and significant contributions of animal genetic resources is relatively low among policy-makers, which has resulted in the failure to adequately invest in essential institutional development and capacity building to enable countries to fully utilize and develop their animal genetic resources. 
Assessment of the state of animal genetic resources indicates that numerous breeds have become extinct, and many more will be lost if countries do not soon implement conservation measures. Erosion of animal genetic resources threatens the ability of farmers to respond to ever changing consumer preferences, environmental conditions, and new policies and legislation. While some nations are realizing the need to conserve animal genetic resources, overall, the global response to the current erosion of animal genetic resources is inadequate. It is a rather tragic irony that today, in a period of rapid biotechnology development, which is significantly enhancing human ability to utilize and develop genetic resources, erosion of animal genetic resources is occurring at a unprecedented rate.

1.1 The Global Strategy for the Management of Farm Animal Genetic Resources

In 1990, the Food and Agriculture Organization’s (FAO’s) Council recommended the preparation of a comprehensive programme for the sustainable management of animal genetic resources at the global level. A meeting of experts in 1992, and subsequent sessions of FAO’s governing bodies, provided the impetus for the establishment of the Global Strategy for the Management of Farm Animal Genetic Resources (Global Strategy). In 1993, FAO initiated the Global Strategy as a technical programme to serve as a strategic framework to guide national, regional and global efforts to increase the contribution of farm animals and their products to food security and rural development, and to prevent erosion of animal genetic resources. 

In 1995, FAO’s Committee on Agriculture reviewed the early development process and the Council supported the Global Strategy, accepting the need to involve a broad spectrum of stakeholders and the need for additional funds to ensure its successful further development and implementation. In the same year, at the FAO Conference, the mandate of the Commission on Plant Genetic Resources for Food and Agriculture was broadened to include other genetic resources for food and agriculture, beginning with animal genetic resources. The Commission became known as the Commission on Genetic Resources for Food and Agriculture (the Commission). 

In 1997, the Commission began to oversee the development and implementation of the Global Strategy. It established a subsidiary Intergovernmental Technical Working Group on Animal Genetic Resources for Food and Agriculture (Working Group) to provide advice on the further development and implementation of the Global Strategy. The Working Group met for the first time in 1998, and recommended that FAO coordinate the development of a country-driven Report on the State of the World’s Animal Genetic Resources. 

The Commission, noting that increasing erosion of animal genetic resources was a threat to global food security and the livelihoods of rural communities, endorsed the preparation of the first Report on the State of the World’s Animal Genetic Resources. It requested FAO to coordinate the development of the Report as a key element of the Global Strategy, stressing the need for a country-driven process. In March 2001, as a key first step in the process of preparation of the first Report, FAO invited 188 countries to submit a Country Report on animal genetic resources. Over 160 nations responded by submitting Country Reports on the status and trends of their animal genetic resources; current and potential contributions of farm animals to food, agriculture and rural development; and the state of national capacity to manage animal genetic resources. International organizations were also invited to submit reports on their activities in relation to animal genetic resources, and several responded to this invitation. 

Country Reports have confirmed the significant and irreplaceable contribution that the diversity of farm animals makes to the food security and economic development of nations. They have made it clear that while use and development of diverse breeds of livestock is important in all regions of the world, to both developed and developing countries, the full potential of the animal genetic resources is far from being realized. In many food insecure countries, local breeds have not been subject to modern selection and breeding practices. Application of modern tools and approaches to these resources, both in terms of genetic and husbandry improvements, could result in local breeds contributing far more to food and agricultural production than they currently do, meeting much wider human needs. 

The Country Reports have revealed that many nations, under pressure to achieve food security, are attempting to genetically improve their local breeds of livestock with exotic germplasm, or replace them with exotic breeds, without the comprehensive assessments and supporting data and information necessary to plan sustainable development. 
Erosion of animal genetic diversity is also occurring in developed countries and some developing countries as a result of intensive selection approaches. This approach has resulted in the development of high performance breeds that are extremely productive when maintained in high external input production systems, and they are now in use worldwide. However, intensive selection has also resulted in inbreeding and the narrowing of the gene pool, and countries have indicated their concern about the loss of genetic diversity within high performance breeds. Many are responding by implementing both in-situ and ex-situ conservation measures. 
The preparation of Country Reports has helped countries to strategically plan future use and development of both local and exotic animal genetic resources. The process has required countries to ask and answer key strategic questions. How best to achieve sustainable use of all available production systems? What genetic resources need to be conserved? What are the critical capacity building needs for their livestock sector? Decisions regarding the use of animal genetic resources taken over the next decades will have profound implications over a much longer period of time. Action taken now will determine whether the diversity of available animal genetic resources will remain as an essential insurance policy for the livestock sector. 

1.2 The Report on Strategic Priorities for Action

The Commission had requested FAO to bring to its attention priority issues, and urgent needs and actions to halt or reduce the rate of erosion of animal genetic resources, and to improve the use and development of these resources, in advance of completion of the first Report on the State of the World’s Animal Genetic Resources in 2006. The Second Intergovernmental Technical Working Group on Animal Genetic Resources had recommended to the Commission that the preparation of the Report on Strategic Priorities for Action be a crucial part of the overall process for the preparation of first Report on the State of the World’s Animal Genetic Resources. In agreeing to the process for preparing the first Report on the State of the World’s Animal Genetic Resources, the Commission requested that Country Reports be used to develop the Report on Strategic Priorities for Action for its consideration. A draft Report on Strategic Priorities for Action based on a limited number of Country Reports was prepared by FAO and reviewed by the Commission during its Tenth Regular Session in 2004.
The Commission noted that some nations had not yet completed their Country Report and requested FAO to further develop the Report on Strategic Priorities for Action including additional Country Reports and reports from international organizations. The Commission agreed that FAO should undertake regional consultations in 2005, based on the updated draft Report on Strategic Priorities for Action, and that a revised Report on Strategic Priorities for Action should be reviewed by the Intergovernmental Technical Working Group on Animal Genetic Resources in its Fourth Session in 2006. The Commission also agreed that following consultations, a first draft of the first Report on the State of the World’s Animal Genetic Resources would be prepared for consideration in 2006, first by the Working Group, then by the Commission, at its Eleventh Regular Session. The Commission recommended that the first Report on the State of the World’s Animal Genetic Resources should be finalized and endorsed at the First International Technical Conference on Animal Genetic Resources in 2007. 

This Report on Strategic Priorities for Action is based on the 141 Country Reports that were submitted to FAO by the end of March 2005, as well as reports from several international organizations and commissioned background studies. The organization of the report is as follows:

The first chapter contains an Introduction to Animal Genetic Resources. It provides an overview of the diversity of animal species and breeds within these species, which are contributing most to food and agriculture. It describes the many roles and values of farm animals and the three main types of production environments across agro-ecosystems in which animal genetic resources are used and developed. A list of the many driving forces that are influencing, or will influence future development of animal genetic resources is also presented. 
The next four chapters correspond to the four major areas demanding actions to be taken at national and international levels. The Chapter Inventory and Characterization indicates the current state of inventory and characterization efforts, noting differences among countries in terms of their capacity to undertake these activities. The Chapter provides a set of strategic priorities for action that are aimed at improving national, regional and global understanding of the state of animal genetic resources. Strategic priorities for action for characterization are also provided that are aimed at improving understanding of the nature of genetic diversity.

The chapter on State of Utilization describes the current state of use and development of animal genetic resources, and provides a set of strategic priorities for action for improved use and development of animal genetic resources.

The chapter on State of Conservation provides an overview of the current state of animal genetic resource conservation efforts, and provides strategic priorities for action to enhance conservation efforts at the national, regional and global levels.

The chapter on Policy, Institutions and Capacity Building describes the current state of national institutions and programmes for animal genetic resources. It indicates strategic priorities for action aimed at capacity building to build strong national programmes for animal genetic resources.
All boxes are taken from Country Reports. 

2 An Introduction to Animal Genetic Resources
Farm animals are a critical component of agricultural biological diversity. Over centuries, domestication, adaptation and selection processes have resulted in farm animals that produce an amazing range of food products, as well as fertilizer and fuel, and are an irreplaceable source of raw materials for manufacturing diverse products. Despite significant global mechanization, farm animals continue to provide essential draught power, contributing to the agriculture sector and other sectors, such as forestry, transportation, tourism and recreation. This section provides an introduction to the diversity of animal genetic resources and the essential contribution of farm animals to food and agriculture and human well-being. The following aspects are considered: 

· The diversity of the main animal species in agriculture and within-species diversity, which has resulted in the development of a diverse range of animal breeds for a wide range of production environments and agro-ecosystems; 

· The main roles and values of farm animals which have resulted from the use and development of these animal genetic resources over thousands of years; and

· The main driving forces that are influencing, or will influence the use and development of animal genetic resources.

2.1 Farm Animal Genetic Diversity

Farm animal genetic resources are part of agricultural biological diversity, which according to the Convention on Biological Diversity encompasses gene diversity, species diversity, and ecosystem diversity. 

Farm animal species diversity – Even though humans have been domesticating wild species for thousands of years, the number of domesticated species represents only a small fraction of the earth’s total biota. Within the farm animal sector, just 40 domesticated species of mammals and birds contribute significantly to global food and agriculture, although many more make important local contributions. Fourteen of the 40 most important species account for approximately 82 percent of the world’s total livestock production. 

Cattle, pigs and chickens followed by sheep and goats are the most important species globally. Buffalo, yak and camel are very important in a number of countries, and poultry other than chickens (Muscovy and other ducks, geese, turkeys and guinea fowl) also make significant local and regional contributions to food and agriculture. A few large mammals, including horses, donkeys, reindeer, alpacas and llamas are recognized in several Country Reports for providing essential food, income, draught power and other products. Some Country Reports noted the importance of small mammals such as rabbits and guinea pigs, which offer valuable sources of protein and income. Bees and silkworms also contribute significantly to income in some countries. In a few countries species not previously widely used, such as the ostrich and various species of pigeons, are increasingly being used in the agricultural sector as part of efforts to achieve economic diversification. 
ARGENTINA: Before colonization, llamas, alpacas, guanacos, vicuñas and guinea pigs were the foundation of animal farming in Latin America. The approximate present population of South American camelids in Argentina consists of 550 000 guanacos (90 percent of the world population) 200 000 llamas, 50 000 vicuñas and 500 alpacas
Breed Diversity – The most common measure of diversity in the farm animal sector is breed diversity. Within-breed diversity is also important and should be considered when decisions on conservation programmes have to be taken. 

It is difficult to estimate accurately the total number of breeds of farm animals as inventory and characterization efforts are far from complete in many countries. FAO established the Global Databank for Farm Animal Genetic Resources, which in the year 2000 contained data and information on 30 mammalian and avian species, with about 6 400 described breeds. The Global Databank provides a comprehensive description of each recorded breed, information on its origin and utilization, and current population size, including risk status, when available. Population size estimates are currently available for approximately 65 percent of the identified breeds in the Databank. FAO has also published the World Watch List for Domestic Animal Diversity (third edition in 2000), which provides a comprehensive summary of the state of knowledge on breed diversity with a focus on the breeds that are endangered, and at risk of extinction. A major difficulty in completing the world inventory of farm animal breeds results from the fact that most of the populations are not made of pure breeds with identifiable and stable characteristics but are the result of multiple crosses of diverse origin. As there has been at least one attempt at cross-breeding in most countries, many existing breeds are crosses, to various degrees, of the original local breeds with the breeds used for these programmes.
CHINA reported a total number of 576 livestock and poultry breeds, including 99 breeds of pigs and 100 breeds of chicken. The native breeds account for 74 percent of total breed diversity.

In ICELAND, farming enjoys a special position because for each species of livestock, there is usually only one breed. In the case of cattle, sheep and horses, the main livestock species in the country, these are native breeds whose roots can be traced back to the settlement of Iceland and which over centuries have been challenged by environmental hardships. 
There is a strong interaction between farm animal genetic diversity and production systems. A crude classification of production systems can be made on the basis of the intensity of the use of external inputs to overcome environmental constraints at the farm level. Production systems range from extensive ones, based on the utilization of natural resources with very little use of external inputs to very intensive management systems where feed, climate, disease and other factors are largely controlled and managed by farmers. In extensive production systems, the animals’ environment is linked to the agro-ecological conditions, whereas this linkage weakens as the production system intensifies. Farmers select animals for particular characteristics, but must do so with understanding of the conditions under which the animals produce. Feed availability, disease and climatic conditions influence the performance and survival of animals. Thus, the characteristics of production systems have profoundly affected the use, development, distribution and number of breeds of livestock around the world. In many instances breeds are production system specific.

Low external input production systems depend mainly on locally available inputs and utilize outputs to sustain family needs and thus, are often subsistence-oriented. These systems include nomadic and transhumant systems and mixed farming systems combining livestock and crops. Continuous or temporary feed shortages and diseases lead to relatively low individual performance and product output. In many regions of the world, especially in developing countries, farmers rely in whole or part, on farm animals adapted to these high-stress conditions. Local breeds have proven capable of survival and providing essential products and services, most often with minimal external inputs and veterinary interventions. Use of local breeds is the most sustainable option over the long term as long as constraints cannot be overcome. 

In the ISLAMIC REPUBLIC OF MAURITANIA, almost all rural families keep poultry in low external input systems (feeding based on insects, larvae, kitchen offal, and grains from pastures). This type of production has great importance in providing food security to local populations and has potential for improvement.

Medium external input production systems have evolved as farmers realize opportunities to move from subsistence production to a more market-oriented production to serve local markets. The management of the available resources has the potential partly to overcome environmental constraints, although it is common for one or more such factors to limit production. Mixed farms often operate under these conditions. They are ecologically efficient systems, where crop and livestock production are complementary and mutually supportive, which allows optimal on-site waste management. 
The livestock subsector in Zimbabwe is dominated by mixed farming smallholders and pastoralists, who own over 90 percent of the cattle and almost all the small ruminants and poultry. This group of farmers produces 75 percent of the domestic milk supply and more than 95 percent of all the total beef production in the country.
UKRAINE: The change in production system, from large state/collective farms to small family farms, requires the identification of special needs and management conditions that will support and improve the efficiency of such production units. 
Medium external input production systems are common in developing countries, and use and development of both indigenous and exotic breeds is practised, depending on local conditions. Common livestock improvement strategies are cross-breeding of local breeds with high-output breeds or the development of composite breeds. Carefully planned interventions are required to ensure that breed development takes place with a clear understanding of the local conditions and the comparative advantages of the different genotypes considered for use and development. Research to identify the best options is recommended before breeds are widely distributed for commercial use.

High external input production systems are market demand driven. The requirements of the farm animals with respect to nutrition, hygiene and housing are met as comprehensively as technology allows, ensuring high levels of individual performance. Within-breed selection is focused on enhancement of individual performance in specialized traits (milk, meat, eggs). In addition to intensive selection, a great deal of attention is given to all aspects of animal husbandry – balanced, high quality feeding, veterinary care and good housing, including in some cases complete climate control, are provided to animals. The result has been the development of highly specialized breeds which are extremely productive and well adapted to the production conditions created by humans. High external input systems dominate livestock production in developed countries and are increasingly being established in developing countries, particularly for pigs and poultry.
The intensive selection process and the resulting organizational requirements for pigs and poultry have led to a commercialization of breeding programmes. The farmers are no longer breeders but receive highly specialized animals from commercial units. In cattle a globalization of breeding programmes is taking place although breeding is still mainly organized by farmers. This has led to a narrowing of the gene pool in highly specialized breeds extensively used globally. 

In the UNITED KINGDOM, under high external input production conditions, the average lactation yield of recorded Holstein cows increased from 6 760 kg in 1996/1997 to 7 280 kg in 2000/2001. The productivity of housed hens increased from 219 eggs per year in 1970 to 310 eggs per year in 2000.

WORLDWIDE, large-scale, intensive operations, in which animals are raised in confinement already account for three-quarters of the world’s poultry supply, 40 percent of its pork and over two-thirds of all eggs (Bruinsma 2003). 
In MEXICO, about 17 percent of the country’s dairy herd is contained in high external input production systems which provide 50 percent of national milk production. Fifteen percent are kept in medium external input systems producing 21 percent of total milk production. The remaining 68 percent are kept under low external input (dual purpose) systems. Egg production also takes advantage of the available production systems. Seventy percent of production occurs in high external input systems, 25 percent in medium external input systems and 5 percent in low external input production systems.
Advanced reproductive technologies and global trade enable breeds to be developed in one production system and moved to another. It is essential that farmers and agriculture policy-makers fully understand the nature of their production systems in order to match appropriate animal genetic resources with the specific conditions and limitations of each production system in order to achieve sustainable development. However, Country Reports noted that in many countries, the use and development of animal genetic resources is not currently well planned to ensure sustainability within each of the available production systems. 
2.2 Roles and Values of Animal Genetic Resources

The evidence provided by the Country Reports clearly shows that livestock provide many products and services, which are significant to the achievement of a number of important policy objectives. Farm animals directly contribute to the livelihoods of very large numbers of people, many of whom are among the poorest and most vulnerable of the world’s population. Over 2 billion people depend at least partly on farm animals, and 12 percent of these people depend upon them almost completely. 
In KENYA, livestock contribute 10 percent to the national gross domestic product, 30 percent to the agricultural gross domestic product, and livestock production employs over 50 percent of the agricultural labour force.
In MONGOLIA, about 90 percent of the agricultural gross domestic product and 30 percent of export revenue is attributed to the livestock sector. 

In NEPAL, livestock contribute significantly to agricultural income both in the terms of products consumed within the households and in income generated. The income is especially important in isolated areas and for landless households, which have extremely limited access to capital.
PERU: The agricultural sector contributes to 9 percent of the GDP. About 43 percent of the agricultural GDP is contributed by the livestock sector. The contribution of different product of animal origin to the livestock GDP in 2000 was 82 percent for the different meats, 8.5 percent from milk and derivates, 5 percent from eggs and 4.5 percent from other livestock products.

JAMAICA: The livestock sector contributes to the achievement of food security with respect to animal protein.
On a global scale, perhaps the most important role of farm animals is their contribution to food production. Livestock can convert otherwise unusable fibrous plant material into high-value products for human consumption. This role is particularly beneficial in low external input production systems, in which the natural vegetation often is the only source of feed available. The importance of increasing the supply of food of animal origin is stressed in many Country Reports from developing countries. These countries often face increased demands for livestock products from increasingly urbanized and “affluent” sections of the population. At the same time, hunger and nutritional deficiencies continue to be widespread in many parts of the world. 

The contribution of livestock to ensuring food security at the household or individual level goes beyond the important contribution that the home consumption of livestock products makes to balanced nutrition. It also includes generating income from sales, which enables the purchasing of food to supplement the food produced on the farm. Investing in livestock is also a potential way for farm families to sustain themselves in the event of crop failure. Many Country Reports emphasize the significance of livestock to (mainly) rural livelihoods. It has been roughly estimated that around 600 million poor people depend on some form of livestock production to sustain their livelihoods
. Indeed, there is considerable potential for livestock development to contribute towards the achievement of many of the Millennium Development Goals, in particular MDGs 7 and 1. A number of Country Reports also note that the livestock sector is a very important contributor to their economies and, hence, is of major significance to overall national economic development. It is estimated that livestock provide over half the value of global agricultural output and at least one-third of agriculture production in developing countries
. A number of other livestock-derived benefits are mentioned in the Country Reports. These benefits include the contribution of livestock to social and cultural life, recreational and sporting activities, and environmental services. Finally, Country Reports emphasize the need to maintain for the future the capacity of the livestock sector, and genetic resources in particular, to meet these diverse requirements and to adapt to emerging needs and challenges.

The following sections introduce some of the functions of livestock, which contribute to meeting the broad objectives outlined above. The interesting question for the present purposes is to consider the role of animal genetic resource diversity with regard to the achievement of these objectives and meeting the needs of livestock keepers and the wider society. Are some breeds better suited than others to provide specific functions or sets of functions? The issue is discussed in relation to each of the functions outlined below.

2.2.1 Animal products and human nutrition

Animal products account for 30 percent of the calories in human diets in developed countries, and slightly less than 10 percent in developing countries. Providing people with adequate protein and micronutrients remains a challenge in many developing countries. Animal products offer an essential source of amino-acids that balance the largely plant-based diets found in many developing countries. Animal products also provide essential micronutrients which are difficult for humans to obtain solely from plant-based diets. Obtaining adequate protein and micronutrients is important to people of all ages, but is especially important to the health and cognitive development of children. Pregnant women, the elderly, HIV infected persons and nursing mothers are also vulnerable to nutritional deficiencies. As such, there is potential for livestock production to contribute to meeting MDGs 4 and 5, relating to child mortality and maternal health, as well as MDG 1, relating to poverty and hunger. Milk and meat from different livestock breeds vary in terms of their nutritional content. A more diverse supply of livestock-derived food potentially contributes to a more nutritionally balanced diet. Moreover, breed diversity offers the potential to match livestock products to the specific nutritional needs of the population within a given location or production system.
A study carried out in rural EGYPT, KENYA and MEXICO found that the mainly plant-based diets of the local school children were deficient in vitamin A, vitamin B-12, riboflavin, calcium, iron and zinc. The health implications of such deficiencies include “anemia, poor growth, rickets, impaired cognitive performance, blindness, neuromuscular deficits and eventually, death.” Food of animal origin is rich in these nutrients, and relatively small amounts can make a marked difference to nutritional adequacy in such circumstances.
Murphy S.P & Allen L.H. (2003). Nutritional importance of animal source foods. Journal of Nutrition, 133: 3932S–3935S
Farm animals as sources of income 

Livestock contribute income to some of the world’s poorest people. Poor people often have limited access to land and capital. Employment opportunities are also often limited. As such, for many households livestock keeping plays an essential livelihood role through the provision of products for sale or home consumption. Livestock keeping enables the landless to derive benefits from communal pastures and other common-property resources. For some households, livestock provide a steady stream of food and revenue. This may be the case, for example, where the livestock keepers are involved in dairy production, poultry production or the provision of transport services for hire. Many Country Reports note an increasingly commercial orientation among livestock keepers, particularly close to urban centres, in response to an increased demand for animal products. However, there are many barriers to the participation of poorer livestock keepers in these markets. 

With regard to the choice of livestock genetic resources, it is clear that some breeds can be more productive than others and, hence, offer the possibility of enhancing income generation. However, achieving this potential is often dependent on the environment, the use of the appropriate management practices and the availability of the necessary inputs. As such, the context has to be carefully considered when assessing the potential contribution of a particular livestock breed to increasing the incomes of the poor. Moreover, income generation is often only one among a range of livelihood functions that livestock provide to the household. This diversity of function has to be considered in the choice of breed. The following sections consider some of these other roles.

A number of Country Reports, mainly from developing countries, discuss the potential of livestock to contribute to the income of women. Women often contribute greatly to the labour involved in livestock keeping. However, they may be excluded from decision-making and control over off-take and benefits. Several Country Reports identify particular classes of livestock, products or activities where women have particular roles or access to resources and decision-making. For example, women tend to be associated with smaller species such as poultry, goats and/or sheep; in some countries women are heavily involved in the processing and/or sale of milk. 

Many Country Reports from developed countries also note the important role of livestock in contributing to the income of farmers and to the wider rural economy. In developed countries livestock keeping has become increasingly specialized and focused on the production of food to meet the demands of large numbers of relatively well off consumers. This specialization along with an increased capacity to control the production environment has tended to lead to a narrowing of the range of livestock breeds kept for income generation. However, many Country Reports note the emergence of demands for specific products and services, which may provide increased opportunities for income generation based on a broader spectrum of livestock breeds. In particular, the Country Reports refer to the production of food to service niche markets, and the contribution of livestock to leisure activities and environmental services. 
The tourist trade is an important source of income in many rural areas both in developing and developed countries. The potential of traditional livestock breeds to appeal to the visitor is recognized in a number of Country Reports. On the one hand the rare or traditional breeds may be kept in specific attractions such as farm parks or rural museums; on the other hand they may be an element of a “cultural landscape” which helps draw tourists to a particular area. 
In China horses such as the Yushu breed are important to the tourist industry. In SERBIA and MONTENEGRO indigenous breeds have been reintroduced in areas surrounding spas and monasteries in order to increase the appeal to tourists. In Swaziland some privately owned game reserves keep Nguni cattle and local breeds of sheep, goats and pigs among their attractions. 

2.2.2 Savings and asset accumulation

The importance of livestock as a means of savings, particularly for the rural poor, is noted by many Country Reports. The institutions that otherwise provide financial services are generally unavailable to this section of the population. Livestock are an asset which can be sold when the need arises. According to the Country Reports, the goods and services financed by the sale of livestock range from household items such as soap, salt and petrol to school fees, building materials, agricultural inputs, health expenses, taxes and meeting the costs of marriages, funerals and other cultural events and ceremonies. Livestock assets serve as a form of insurance against adverse events such as crop failure, unemployment or ill-health, which are major reasons for households to fall into poverty. The capacity to sell livestock to meet educational and health expenses indicates the potential of livestock development to contribute to MDGs 2 and 6 (relating to primary education and the control of diseases). With regard to the choice of breed, the ability to survive and reproduce in a harsh environment may be more important than productivity where the savings role of livestock is concerned. 

2.2.3 Farm animals as sources of raw materials for various industries

Farm animals are a source of raw materials that enable production of a diverse range of products. Wool, hair, fur, hides, skins, bones, horns, and feathers are examples of raw materials that are used at the subsistence level to produce various household goods, tools and decorative items. Similarly, livestock products of this kind provide inputs to local industries, both handicraft and large scale, and also supply export markets. These industries often make a significant contribution to income and employment. Some breeds have been selected for their performance in providing a specific raw material while others are appreciated for the diversity of their products.

CANADA has reported a steady increase in development and demand for new animal products. Canada is one of the world’s largest suppliers of extracted products from eggs (such as lysozyme, avidin, ovalbumin, and ovotransferrin) and eggs are used for the production of vaccines and antibodies. Other non-food uses include pregnant mare’s serum gonadotropin used in the production of pharmaceuticals, and antlers used in oriental medicine. 
The UNITED KINGDOM: Leather is an important part of livestock production, output and trade. In 2000 18.4 million sheepskins and 3.2 million cattle hides were produced. However, the estimated UK value ex-abattoir for sheep skins fell from £115.2m in 1995 to £73.6m in 2000 and for cattle hides from £105.6m in 1995 to £89.6m in 2000 due to a fall in world market prices.
In KIRIBATI and PAPUA NEW GUINEA an important role for chickens and ducks is the provision of feathers for the manufacture of fishing lures, traditional decorations and ceremonial costumes.
2.2.4 Farm animals as a source of draught power
Livestock continue to be an essential source of power for farmers in many parts of the world. Animal power is used for a variety of agricultural purposes including ploughing, puddling, weeding, threshing, levelling fields, transporting harvested products and drawing water from wells. Outside agriculture, many livestock species are also used for transport purposes – for riding, hauling, pulling carts or as pack animals. 

In CAMBODIA, 87 percent of the rice fields are being ploughed and harrowed by buffalo and cattle. In Gambia, 73.4 percent of crop fields in the country are cultivated using animal power. In this case horses are the most significant species, being used to cultivate 36 percent of the cropland in question. Cattle (33 percent), donkeys (30 percent) and mules (1 percent) are the other species used. 
It is estimated that 75 percent of farms in ETHIOPIA are located more than a day and a half’s walk from all-weather roads. Livestock therefore are vital for the transportation of farm produce to the market. Additionally, in much of the country animals are the main means of transporting people and many goods such as water, building materials, and fuelwood.
Special characteristics, such as pulling power, docility and ease of training, are required in draught animals, and breeds have been developed specifically to meet these needs. In many places mechanization is contributing to a decline in the role of draught animals. However, for many small and medium-scale farmers, animal traction will remain a cost-effective power source, providing a renewable source of energy and avoiding expenditures on machinery, spare parts and fuel. Similarly, the rough terrain and poor infrastructure found in many parts of the world mean that animals will continue to play an important role in rural transport.

2.2.5 Farm animals as sources of fertilizer and fuel

In both developing and developed countries, livestock manure provides a valuable source of fertilizer and soil conditioner. In many instances, animal manure is the only option available to farmers to maintain soil fertility and increase crop yields. Manure is essential for the sustainability of integrated livestock and crop production systems: these systems recycle nutrients and prevent wastes from contaminating waters and adjacent ecosystems. Livestock wastes are also sold as organic fertilizer generating valuable income. Livestock wastes provide a valuable source of fuel. Fuel can take the form of dried dung cakes, for example, from cattle, camels, yaks or buffaloes. Alternatively, manure can be used in the production of biogas. This source of fuel is renewable and reduces expenditures on fossil fuels, and in some areas, reduces pressure to harvest forests for fuelwood. Livestock breeds are not particularly differentiated in terms of their capacity to provide dung. As such, the most appropriate breeds to meet this function are probably those with the capacity to survive and reproduce in the local environment, and to make use of the available feed and forage resources.

Livestock provide 10.5 percent of total fuel requirements in BANGLADESH; and provide about 80 million tonnes of manure annually that fertilize soil. 
Animal manure is used for production of biogas on some pig and dairy farms in FIJI.
NORWAY provided a detailed estimation of the monetary value of fertilizer coming from its animal production. A direct calculation based on the manure produced by population of each species gives a total value over 43 million US$ a year. If the estimation is based on the content of phosphorus and calculated using the price of mineral fertilizers, the total value increases to almost 111 million US$ a year.
2.2.6 Farm animals as providers of environmental and other services

In many countries, farm animals are used to provide environmental services. For example, a number of Country Reports from Asia and the islands of the Pacific note the role of livestock in controlling vegetation in tree crop plantations. In parts of the world, reducing the risk of fires through the removal of brush growth is an important function of grazing and browsing livestock, as was mentioned in Country Reports from the Mediterranean. Appropriately managed, livestock grazing can also contribute to nature conservation and landscape management activities. The livestock breeds that are best able to meet these functions are those that are able to thrive in the, often harsh, environments where they are required. Where vegetation is to be controlled, the feeding habits of the breed should be matched accordingly. 

The Country Report from the UNITED STATES notes that goats in extensive production systems can be a cost effective means of controlling scrub and manipulating the vegetation when compared to herbicides or mechanical clearance. This function contributes to improving water infiltration and the prevention of fires, which may threaten suburban homes. 
In SLOVENIA, small ruminants can serve to clear areas which have become overgrown with shrubs and, therefore, prone to fires. Grazing donkeys play a similar role in landscape management and fire prevention in CROATIA. The Country Report from the UNITED KINGDOM notes the role of the New Forest pony in scrub clearance. Similarly, in Africa livestock also contribute to biodiversity through the dispersal of plant seeds and the control of bush incursion (MALAWI, TANZANIA). On coconut plantations in PAPUA NEW GUINEA, cattle and sometimes buffaloes have a role in controlling weeds and shrubs and to facilitate the harvesting of the coconuts.

In SYRIA, the traditional hema system for the management of grazing facilitated efficient and sustainable use of grazing lands. The decline of this system, along with the use of exotic breeds with greater feed requirements, has undermined the sustainability of livestock keeping on the rangelands, contributed to the pasture degradation and increased reliance on supplementary feeding.
2.2.7 Farm animals as social and cultural assets

In addition to the economic importance of farm animals, most Country Reports recognize the sociocultural and recreational roles of livestock. Indeed, a number of Country Reports, particularly from developed countries, indicate that indigenous livestock breeds are considered to be part of the country’s national heritage and should be conserved as such. 
Traditionally, livestock products are not a significant part of the daily diet in FIJI and KIRIBATI where fish provides the majority of animal protein. Livestock only become important during social and cultural activities such as weddings, birthdays and funerals. The most important role of livestock is the prestige they give to their owners when slaughtered at social and cultural occasions. 

For livestock keepers in many communities, the off-take of livestock is often related to social and cultural factors, rather than strictly commercial motivations. Animals are often slaughtered to feed guests on occasions such as marriages, births and funerals. In many societies the exchange of livestock through gifts and loans has traditionally played a role in the maintenance of social ties. The inability to participate in such events and activities can leave a person excluded from the social life of the community. Moreover, the connections built up in this way can be important assets, which are drawn upon in times of need. In some cases there are particular requirements regarding the breeds that are used in the meeting of traditional obligations.

According to the CONGO Country Report, loans and gifts of livestock, inheritance, and the transfer of animals at the time of marriage serve to maintain networks of obligation and dependence within family and social groups. The giving of livestock at the time of marriage is a widespread tradition in many parts of Africa. In TANZANIA, cattle (50 percent) are the most significant species for this purpose followed by goats (20 percent) sheep and chickens (15 percent each). The Country Report from UGANDA mentions the role of Ankole and Zebu cattle in relation to traditional obligations associated with marriage.
The GABON Country Report notes the significance of livestock to dances, marriages, and periods of mourning. In GUINEA-BISSAU, small ruminants are important for feeding guests at events such as funerals, baptisms, birthdays, marriages and religious festivals. In NIGERIA, rams and Muturu cattle play a part in title-taking and chieftaincy festivals. The importance of pigs in social obligations and for consumption at the time of ceremonies and feasts is emphasized in a number of Country Reports from the Pacific such as PALAU, TONGA and TUVALU. In the COOK ISLANDS, locally more animals are slaughtered for cultural, religious, recreational or social functions than are marketed.
In many parts of the world livestock are important to religious festivals. There is great diversity in terms of the species and breeds favoured for these roles. Livestock products also have significance to cultural life. In many places there are cultural preferences for particular foods and hence preferences for the breeds which provide them. Traditional crafts often require particular livestock products, often from specific breeds, as inputs. Traditional healing practices also often involve livestock products, and the requirements in terms of breed or characteristics such as colour are often very specific. Similarly, livestock have roles in a wide range of sports and pass times. Many breeds have long been bred for their capacity to compete in sporting activities.

The MOZAMBIQUE Country Report describes a type of chicken, which has curled feathers and is popular with traditional healers. The birds therefore command a higher price than the regular chickens. In CHAD, pure black or white chickens are preferred for religious ceremonies. In Zimbabwe, black Mashona and red and white Nguni cattle are preferred for ceremonial purposes. The Country Report from INDONESIA reports that the Cemani chicken with its black skin and internal organs is highly valued by the local Chinese community for ritual purposes.

The  IRELAND Country Report notes the popularity of horse racing and activities such as point to point racing, show jumping and eventing. In North America horses are used for Western disciplines such as cutting and reining, rodeo and barrel racing (CANADA Country Report). The PAKISTAN Country Report describes the use of horses for riding, playing polo and tent pegging, during wedding celebrations and in religious processions. On the island of Madura in INDONESIA, the local cattle breed is used for cattle racing and cattle dancing. Also in INDONESIA, ducks are also sometimes used for racing. The Country Reports from the PHILIPPINES and MALAYSIA mention buffalo racing.  In Vietnam Ho and Choi (fighting) chickens are used for entertainment at religious festivals. The Country Report from Pakistan describes the good heat and disease tolerance of the Aseel chicken breed, kept in rural areas for fighting. The Country Report from MADAGASCAR notes that fighting cocks receive particular attention in terms of feeding and veterinary care
In DENMARK “beef cattle, horses, sheep, goats, rabbits, ducks, geese, turkeys, ostriches and deer are mainly kept by part-time, leisure-time and hobby breeders”. In TURKEY, Denizli and Gerze, native poultry breeds are popular with hobby breeders. In the United Kingdom the conservation of horse and pony breeds is largely dependent on small-scale and part-time enthusiasts. The Sri Lanka Country Report notes that ducks, turkeys and guinea fowl are kept for leisure purposes. Small-scale poultry enthusiasts contribute to the conservation of Japan’s native breeds.

In GERMANY the greatest proportion of genetic diversity in chickens is kept by fancy breeders. 
2.3 Driving Forces in the Livestock Sector – future Challenges and Issues

Farm animals are globally important assets that make a wide range of contributions to human welfare and socio-economic development. Future use and development of animal genetic resources will be affected by a number of driving forces in the livestock sector. Understanding these factors will provide valuable insight into the action that will be required to maintain and enhance the various contributions and roles of animal genetic resources. Some of the key driving forces are described below. 

2.3.1 Sustainable development

There is a consensus in the international community that human development in general should be guided by the principle of sustainability. This paradigm reconciles the objectives of production and economic profitability with those of equity and social justice, and the imperatives of protecting the environment and conserving natural resources. The agricultural sector has been receptive to public concerns, and future livestock development will increasingly be guided by policies and legislation that promote sustainable development and environmental responsibility. There will be increasing public pressure to reduce the loss of biodiversity, manage animal wastes, decrease emissions from intensive livestock production units and reduce the release of greenhouse gases. 

In Malaysia, poultry production is expected to move out from the present farming areas to more remote areas because of rapid urbanization and the need to have greater scales of operation. Poultry housing and poultry farms in general will have to become more environmentally friendly and poultry products will have to meet SPS (Sanitary and Phytosanitary) requirements. Pig production will also move to isolated areas of the country and become more industrialized in nature. Already there is a move to rear poultry and pigs in closed-housing to overcome the problems of odour and flies.

Increasing livestock populations will continue to place pressure on limited feed resources in many countries. Sustainable development requires that available feed resources be used efficiently and degradation of grazing lands prevented. Animal genetic resources can play an important role in ensuring the sustainability of livestock production systems by the use of species and breeds that are well adapted to local socio-economic and environmental conditions. Sustainable management of animal genetic resources can contribute significantly to making livestock production systems more resilient to market fluctuations, disease pressures and social changes.
2.3.2 Changing consumer demand for animal products and services

Demand for animal products will continue to grow with human population growth and rising incomes in developing countries. Global meat demand is forecast to double between 2000 and 2020. The greatest increase in demand for animal products will be in developing countries, and meat, milk and egg production will need to significantly increase to meet the rising demands. International trade in meat is also expanding; during the past 15 years annual trade volumes have increased by 5.5 percent for pork and 8 percent for poultry
.
In the majority of countries, the market force will pressure the sector towards efficiency, and to produce low-cost animal products. This will encourage intensive livestock systems but will also have an impact on extensive livestock production systems in marginal areas where no alternative land use to livestock exists. Hence, increasing demand for animal products is likely to stimulate the demand for improved breeding stock in many countries and create economic opportunities. 
DENMARK: The changing societal demands regarding economic efficiency, product quality and production systems put pressure on the breeding associations responsible for the breeding programmes applied in the commercial animal husbandry. The functional qualities of dairy cattle (i.e. mastitis resistance, fertility and longevity) can only be improved genetically in an AI-breeding scheme with testing of large progeny groups.
In the markets of developed countries, consumers are concerned about product origin and production conditions, in addition to product prices. This will encourage production of high quality niche products of known origin. This demand may lead to a small but growing segment of the commodity markets becoming oriented to specialist products defined by breed, region of origin, method of production (organic, free range etc.) and so on, which could support the retention of local breeds of livestock. Demand for organic products could also promote the use, development and conservation of indigenous breeds. In developing countries also, several Country Reports noted that local consumers often favoured and paid higher prices for products from indigenous breeds of livestock. 
In LEBANON increased demand for organic products favours sheep and goat products from animals raised on natural pastures.
In BULGARIA there has recently been increasing interest in reconstructing specialized meat cattle production on mountainous and semi-mountainous pastures.
Increasing consumer concern for animal welfare, ethical issues related to the use of animals, and issues related to food safety will also influence the use and development of farm animals in future, and has already led to very significant adjustments within the livestock sector in some European countries. 
In Turkmenistan, meat and milk production will have to quadruple by 2020 as a result of expected human population growth. Past approaches to increase animal production relied mainly on increasing the number of farm animals. In future, the focus must be on increased productivity.
The tourism industry in Antigua and Barbuda dictates to some extent the quality of meat consumed. Consumers, especially the tourist are showing preference to organic meat versus stall fed animals. The idea of a naturally reared animal for food consumption is very appealing and many of the local breeds are very well adapted to this production system, especially in times of stress such as drought.
There appears to be growing demand for products from wild game and more exotic species such as bison, wild boar, and ostrich. This demand may enhance use and development of these species and domestication of other underutilized species.
Australia is the world’s largest exporter of goat meat and the majority of these exports are derived from feral goat populations that have become local over the last 200 years. Speciality meat breeds such as the Boer and Kalahari Red have been introduced to improve the feral breeds’ carcass composition. 
The use of domestic animals in cultural events and for leisure and tourist activities is likely to increase. Recreational use, for example, leisure use of horses and other farm animals is already very significant. Many Country Reports indicated continued interest in retaining animals as part of cultural heritage. Cultural activities, growing interests in ecotourism and recreation involving domestic animals could support breed conservation efforts in many regions, as well as future breed development to respond to these opportunities.

2.3.3 Globalization of livestock markets

International trade is an important element in the larger phenomenon known as globalization. Globalization in the livestock sector is manifested as increasing international flows of livestock and livestock products as well as capital; exchange of information and technologies; pervasiveness of increasingly demanding standards and changes in sectoral structure towards greater concentration and integration. 

Globalized livestock markets are visible in three structures: 

· International market chains supply livestock products from one export country to retailers and consumers in another country. These chains are either controlled by large retailers, such as supermarkets, or by importing firms dealing with particular commodities.
· Chains created by foreign direct investment. These are vertically integrated market chains supplying a domestic, mainly urban market. Typically they are controlled by large retailers such as international or national supermarkets and fast food companies.
· Domestic markets affected by globalization. Effects of globalization on consumer demand and behaviour have led to responses in domestic market chains other than vertically integrated chains. For example, dairy processors, fast food chains and restaurants have developed and increased the diversity of products on the market, but are not part of vertically integrated chains. 

Globalized livestock markets have the potential to increase national income and create employment. For producers and traders, developing domestic markets can offer flexibility and a greater diversity of livelihood options. Investments in livestock disease control may raise the standards of national animal health services and reduce the costs of clinical and sub-clinical disease. Consumers may benefit from food safety standards if they purchase from large retailers, or if food safety standards imposed for the export market lead to raised standards in domestic markets. 
However, globalized markets are exclusive. Only some producers meet the requirements to access them, and small producers can find it hard to learn of the necessary requirements or make the necessary investments; this applies to conventional and organic/niche products equally. In vertically integrated chains controlled by large retailers, procurement processes tend to shift towards centralized procurement systems, including the use of wholesalers specialized in a product category, and/or dedicated to the specific market chain. Producers who are not able to be part of a globalized market may experience negative externalities from it. Off-cuts from the export markets or cheap imports may create competition for small suppliers in domestic markets. Those in a disease-free or buffer zone have to comply with rules on movement. The market risks may also increase. If an outbreak of a transboundary animal disease closes the international market, the domestic market can be flooded with excess products.

Well managed, a globalized livestock sector can benefit the national economy, provide employment, introduce new technology, increase food safety and raise the diversity of food products available. However, there is potential for adverse effects in the form of market exclusion, heightened risk and negative externalities. The challenge is to promote a reasonable sharing of the benefits while mitigating the externalities and to encourage the promotion of safe food of high quality while at the same time discouraging the development of unjustified standards/requirements. 
2.3.4 Farm animal diseases

Animal diseases also induce changes in the livestock sector and will continue to do so in the future. Diseases create several significant challenges. They cause production losses resulting in uncertainty in terms of food security and food safety. Some diseases and the strategies used to manage them directly impact human health. Animal diseases also significantly reduce farm income. Partial cost estimates of the impact of animal disease are 17 percent of turnover within the livestock sector of the developed world and 35–50 percent in the developing world. Epidemics are a risk to the precious small nuclei of pure-bred populations held by commercial breeding companies or breeding associations. 

The 19th and the early 20th century have seen continuous experimentation in using foreign sheep breeds in ICELAND. These imports often brought in diseases that were previously unknown in Icelandic sheep. The measures against some of these diseases involved systematic culling and later restocking, the most widespread sheep restocking operations in the middle of the last century covered more than half of Iceland.

Species and breed use is, to some degree, determined by the occurrence of particular diseases and the resistance or tolerance of livestock to diseases. The ability to trade and transport animal products and genetic material is also affected by the occurrence of diseases. 
Disease eradication programmes in the case of zoonotic diseases, e.g. HPAI (High Pathogenic Avian Influenza) involving mass culling of animals, can push local populations towards extinction. The risk of losing animal genetic resources is often not taken into consideration by the responsible authorities. 

During the foot and mouth disease outbreak in the Veluwe National Park in THE NETHERLANDS in 2001, herds of rare sheep breeds were subject to mass culling. This foot and mouth outbreak demonstrated the vulnerability of rare breeds to disease outbreaks, the more so if a breed is concentrated in a certain region. As a consequence of the crisis, the Ministry’s Department of Nature Management created the possibility to store sperm of five rare sheep breeds in a gene bank using a special emergency process as a form of additional conservation insurance.
Reducing sensitivity to scrapie in sheep will become a European obligation. The mandatory scrapie eradication programme may have far-reaching consequences for certain breeds; it may cause an increase in inbreeding levels and the loss of certain positive features if these are connected to the scrapie-sensitive genotype. An additional problem is that the genetic coding for resistance is (almost) non-existent in the case of some rare breeds. In most cases, however, scrapie has not been detected in these breeds. 
Many Country Reports stressed the impact of disease on their livestock sector and indicated the need for improved management of animal diseases, including vaccination, drug therapy, improved husbandry and genetic change. Each of these options can partly manage disease problems, and use of any one of these options has consequences for the production system as a whole. Compartmentalization
 of livestock products provides an interesting example, whereby it is possible to apply very high standards to certain products or sectors for a premium market while not requiring them in other parts of the livestock sector
2.3.5 Consequences for animal genetic diversity 
In response to increasing consumer demands and globalization there is a trend towards intensification of livestock production systems, which leads to changes in the use and development of animal genetic resources. Globalized livestock markets will enhance the exchange of animal genetic material but also increase the risk of spread and transmission of animal diseases. 
The Country Reports revealed that widespread access to animal genetic resources has had a profound effect on the distribution and development of breeds in the past and has enabled countries to significantly increase livestock production. Australia and countries in Latin America noted that they had obtained nearly all their farm animal species from elsewhere, and developed local genotypes adapted to their conditions. Even countries with rich indigenous animal genetic resources, such as China and India, use exotic breeds in some of their production environments. Country Reports clearly indicate that access to exotic animal genetic resources has been extremely important in raising production in both developed and developing countries, and is likely to continue to be important in the future.
VIETNAM has imported many exotic animal breeds and germplasm such as Red Sindhi, Sahiwal, Brahman, Charolais, Limousine, Hereford, Simmental, Santa Gertrudis, Droughtmaster, Belmon Red, Red Brangus Red Brahman, Jersey and Holstein Friesians (HF). The Holstein Friesians lines are widely used for milk production improvement though developing F1, F2, F3 crossbreds (½, ¾, ⅞ HF). For beef production the most popular formula of crossing are between Lai Sind and Red Brahman, Droughtmaster or Charolais. The Brahman is considered to be well adapted in the central region of Vietnam.
The livestock sub-sector in JAMAICA has earned foreign exchange from the export of locally developed synthetic cattle breeds: the Jamaica Hope, Jamaica Red Poll, Jamaica Brahman, and the Jamaica Black that became key genetic resources in the tropics. The destinations were mainly South America and Caribbean countries.
The desire to increase production to meet food needs, particularly within low and medium external input productions systems is leading to replacement of local breeds with exotic breeds and cross-breeds. In some developing countries this replacement is occurring without sufficient proof of the superiority of exotic and cross-bred animals over the local animals under the given production conditions, and without prior testing the potential of local breeds. In other countries, researchers and farming communities have examined possible options for the use of animal genetic resources, and the introduction of exotic breeds for cross-breeding has been accepted as the most efficient option to meet increasing food needs in the shortest possible time. Well planned systematic cross-breeding programmes with defined end products can be an opportunity for an economically viable use of the pure-bred local parental breed. 

The development and use of breeds is a dynamic process. Losses of animal genetic resources have also occurred in the past and are to some extent explained by the adaptive behaviour of farmers and changes in farming systems over time. In the recent past, losses have accelerated through the replacement of local and indigenous breeds with exotic breeds and cross-breeds. Furthermore, in industrialized production systems the intensive selection pressure leads to decreased within-breed diversity in highly specialized breeds. Continued specialization, internationalization and concentration of livestock production could result in breeding activities being conducted by an increasingly smaller number of companies, similar to the developments seen in the commercial poultry sector and which are also underway in the pig industry in developed countries. However, levels of inbreeding and maintenance of within-breed diversity may be easier to be controlled in centralized breeding programmes.
In the UNITED STATES OF AMERICA, a reduction of between and within breed genetic diversity is being observed due to uniformity of animal products, increase in use of artificial insemination, intense genetic evaluation and selection programs, reduction of effective population size and increase in inbreeding levels. The nine dairy cattle breeds in the U.S. are experiencing genetic resource challenges affected by reduction of the effective population size, ranging from 27 in Jersey, 37 in Holstein to 59 in Ayrshire. 
These developments lead to the threat of irrecoverable erosion of animal genetic resources. Many Country Reports indicated that strategically planned interventions are needed to impede the erosion of their animal genetic resources. To this end, the reasons for breeds being at risk in a certain country need to be analysed to understand the specific driving forces. It is also essential to characterize the specific strengths of local breeds, the economic benefits of their present use and potentials benefits for their future use. Future potential implies that the breeds have the capacity to respond to particular changes in the production systems and continue to be economical. Where feasible, immediate steps to improve these local breeds through nutritional, breeding and health intervention in a holistic manner, have to be taken.
DENMARK: Lines of hens utilized in intensive egg production have lost their brooding instinct. The Danish Landrace Hen and many of fancy breeds have kept this instinct, and hobby breeders preferring natural reproduction in chicken have used it.

Other local breeds may prove essential to fight certain diseases, satisfy new consumer demands and respond to unexpected situations. Up till now, breeding for resistance has not been very successful or efficient. However, incorporating genetic elements into the management of farm animal diseases offers the advantage of low input and maintenance costs, once the strategy is established and the permanence and consistency of the effect is demonstrated. Improved understanding of animal disease and its various impacts and of the resistance of different breeds could have profound effects on the distribution and uses of particular genotypes. Where a current economic use does not seem feasible in the short or medium term, advances in both in-situ and ex-situ conservation measures will be required to reduce the current erosion of animal genetic resources. 
In Armenia, about 95 percent of cattle and sheep meat and milk are from local breeds, while 60–70 percent of poultry meat and eggs are produced by imported breeds.
In Brazil, the genetic base in the pig industry is based on the expansion of specialized meat breeds and their crosses. The hybrid lines generally are nuclei of companies based in the United States of America, Canada and Europe. The poultry industry also depends on import of genetic material for use in the national industry.  

The imported breeds play an important role in pig production in VIETNAM. 56 percent of intensive farms and 9 percent of small households are raising exotic breeds, while the cross-breeds are found mainly in small households and are less common in intensive farms (58 percent and 28 percent respectively). 

2.4  SHAPE  \* MERGEFORMAT 


 SHAPE  \* MERGEFORMAT Assessment of Major Needs
The Country Reports and other parallel efforts have provided a detailed assessment of roles and values of animal genetic resources and the state of these resources. They also reveal the relatively high importance of the livestock sector within agriculture, which is in contrast to its minor role in national development programmes and policies compared to the plant sector. 

Country Reports identified national and regional needs and priorities aimed at enhancing capacity to better use and develop animal genetic resources in all production systems. Countries also indicated actions required to promote conservation efforts and, thereby, ensure that animal genetic resources are available as a resource to be drawn upon under the changing conditions that farmers will inevitably face in the future. 

The analysis of Country Reports revealed four major areas demanding actions at national and international level: 
· The need to increase understanding of the state of animal genetic resources through enhanced inventory and monitoring, and the need to better understand the characteristics of animal diversity through improved characterization and inventories.

· The need to enhance the capacity to use and develop animal genetic resources by integrating traditional and modern approaches and technologies across the full range of available production systems. 
· The need to identify breeds of livestock that are at risk of extinction and to develop and implement cost-effective monitoring and conservation measures to ensure genetic diversity is maintained to enable farmers to respond to ever changing consumer demands and environmental conditions.
· The need for national policies, institutional development and capacity building to ensure strong national programmes for animal genetic resources, and global and regional support to assist developing countries and countries with economies in transition to build their capacity. 
All chapters first provide an overview of the state of efforts in the respective area, and the main challenges that countries face in attempting to better use and develop animal genetic resources. Strategic priorities for action at national and international levels are identified, which outline the main needs, actions, and investments required in the respective area. 
Strategic Priorities for Action
3 Inventory, Monitoring and Characterization

3.1 Introduction
Understanding of the extent, distribution, basic characteristics, comparative performance and the current state of each country’s animal genetic resources is essential for achieving their efficient and sustainable use, development and conservation. Data and information obtained from inventories, monitoring and characterization enables farmers to determine which breed should be chosen and managed under the prevailing production conditions. 

Complete national inventories of all breeds stating their main characteristics are a basic requirement for effective management of AnGR. At the same time, routine inventories and ongoing monitoring have to be initiated. Otherwise, some breeds could become endangered before farmers and local people, government officials and the international community are aware of their significant decline, and unique characteristics may be lost before their value is recognized and appreciated. Routine monitoring and national and international reporting on the state of animal genetic resources is essential given the current rate of erosion of animal genetic resources, and the unknown state of many breeds. 
 A good understanding of breed characteristics and current performance levels is necessary to guide decision making in livestock development and breeding programmes, and selection in breed development to achieve optimum production levels. Comparative analysis of the performance of indigenous and exotic breeds is also needed to guide decision making. In the absence of such analysis local breed development may be ignored in favour of the introduction of exotic germplasm. 

Surveys in remote areas in CHINA have resulted in the discovery of 79 previously unregistered breeds or populations being used by farmers.  

In BHUTAN, genetic diversity assessments of yak populations using microsatellite markers following standards recommended by FAO, showed substantial differences between yak populations from eastern Bhutan and those from other parts of the country and suggested three different centres of origin.
FAO has prepared the Primary Guidelines for the Development of National Farm Animal Genetic Resources Management Plans, which provide steps for the conduct of national animal genetic resource inventories. These are:

· Identification of all domestic species in the country that are being used for food and agriculture.

· Breed surveys to identify the number of breeds within each livestock species. Surveys should include collection of phenotypic descriptions for each sex of the breed; the geographical distribution of the breed and estimated number of animals; the production systems in which the breed is found; the main uses and products derived from each breed; and the risk status of the breed. Local and indigenous knowledge about the breeds and their management requirements should also be collected and documented.
The Department for Extension and Farming System in the ISLAMIC REPUBLIC OF IRAN took the initiative to collect scattered experiences and information regarding “Indigenous Knowledge in Animal-Keeping”.
· Comparative breed characterization for the main performance and adaptation traits, in the relevant production environments. Comparative characterization requires that two or more breeds be evaluated under the same production condition. Strengths and weaknesses of each breed in its various production systems should be summarized. 

· Molecular level characterization enables better understanding of the uniqueness of the breed, the history of breed development, and genetic background of its specific traits.

A major difficulty in completing the world inventory of farm animal breeds results from the fact that most of the populations are not made of pure breeds with identifiable and stable characteristics but are the result of multiple crosses of diverse origins. It is not clear how to deal with these mixed non-descript populations in inventories.
3.2 Assessment -
The State of Country Inventories, Monitoring and Characterization

Country Reports indicated that the state of animal genetic resource inventory, monitoring and characterization activities varies significantly among countries. In the majority of developed countries and in a number of developing countries, basic field surveys and phenotypic description activities have mostly been accomplished, and the focus is shifting to molecular characterization. This includes research to establish breed standards and searches for quantitative trait loci in order to determine associations between specific genetic markers and corresponding differences in production or reproduction performance. There are also efforts to characterize important traits in endangered breeds and to estimate genetic distances between breeds to assist in setting conservation priorities. 
In BRAZIL, all breeds were characterized phenotypically a long time ago, but genetic characterization started more recently beginning with biochemical characterization and later with molecular markers.
Despite the important roles of livestock, breed characterization in HONDURAS is extremely weak at the phenotypic level and non existent at the genotypic or molecular level.
In PAKISTAN, farm animal populations in almost all species are reported as “non-descript”. These non-descript animals need to be properly characterized and described in terms of their distribution, distinctive characteristics, production potential and use.

Characterization and identification of indigenous breeds in MALAWI is inadequate to identify breeds for genetic improvement, and thus, enhanced inventories and characterization is a government priority. 
SUDAN is a large country with a great diversity of livestock genetic resources. However, most breeds have neither been identified nor characterized.
Breed characterization in TANZANIA has been done for a limited number of breeds and only in the five widely used species i.e. cattle, chickens, goats, sheep and pigs. The characterization has been based on baseline survey, performance evaluation (particularly for pure exotic and cross-bred animals) and, to a limited extent, on genetic distancing. 
A substantial number of Country Reports indicated that the basic inventory work has been completed. In many developed countries continuous monitoring for a range of breeds is carried out by breeding societies. Conversely, many developing countries and countries with economies in transition reported that their work is far from complete. In a number of countries where the major breeds have been identified and characterized, information on their performance, on their management and their production environment is often still lacking. Other countries indicated that surveys have not yet been undertaken or that information from past surveys is out of date and/or incomplete. Several countries indicated that they do not have accurate assessments of the status of individual breeds. This situation has resulted in the endangerment of some breeds reaching a critical level without the knowledge of stakeholders, including the government, while in some cases, breeds thought to be endangered might not be. Many countries indicated that surveys to better understand the status of their breeds is a high priority. Many countries reported that they do not have the capacity to routinely monitor populations even when the breeds are known to be endangered or at some degree of risk.
Many developing countries indicated that they do not have reliable survey data on introduced breeds of livestock. They noted that in some cases, local breeds were being replaced or developed using exotic germplasm without inventory and monitoring systems in place to determine the long-term impacts on indigenous breeds, or comparative studies to guide this development. Many countries indicated that they were aware that indiscriminate cross-breeding was occurring but lacked the capacity to monitor impacts. They indicated that genetic erosion from indiscriminate use of exotic breeds was likely to be occurring, perhaps even leading to the complete loss of some breeds.

In EL SALVADOR there is a lack of even basic livestock statistics. The last national inventory was carried out in 1971 and an update of the livestock inventory is urgently needed.

Surveys have been conducted in Botswana, but they do not provide adequate information to assess the status of breeds within each animal species. There is no information on the distribution of breeds across the country or on herd structures.

In the Cook Islands, there is no national livestock information system capable of monitoring the status of breeds and no comparative characterization studies have been undertaken despite the widespread reliance on farm animals. 
Systems are in place in Malaysia to monitor the status and trends in breeds of each species, including monitoring breeds at risk. General surveys on all animal genetic resources important to food and agriculture are undertaken on an annual basis to determine population data and population trends.
Many developing countries also reported that breed characterization for the main production and adaptation traits in all of their major production systems had not yet been completed. Characterization efforts were least advanced in evaluating indigenous breeds in low external input productions systems. Many countries indicated that they have the capacity to undertake phenotypic characterization and have done so, but lacked the capacity to perform advanced genetic and molecular characterization. Several countries indicated that improved methodologies, standardized protocols and formats for comparative performance characterization, both for single cycle and lifetime performance, would be beneficial to enable sharing data and information across regions. 

Country Reports indicated significant differences among countries in data and information management capacity for animal genetic resources. Some countries have well developed data and information systems, which retain the results of inventories, characterization and other research. This ability facilitates the formulation of animal genetic resource use, development and conservation programmes, policies and plans. 

Other countries reported that they do not have data and information systems for animal genetic resources. Some noted that existing systems required significant improvements in order to meet current requirements to support inventory, monitoring and characterization efforts. Many countries indicated that the establishment or further development of data and information systems for animal genetic resources was a high priority. 

UGANDA: National baseline surveys for different breeds, lines and varieties have not been conducted yet. The little existing baseline data has also not been extracted, collated, analysed and classified. Characterization and assessment of breeds as potential economic resources need to be pursued at all levels of production, from low to high input levels.

Indigenous poultry – chickens, ducks, geese and turkeys – has yet to be studied in LAOS. There is a need to carry out a baseline survey to identify and classify the existing indigenous poultry population before a breeding program can be formulated. The Livestock Research Centre is currently studying the performance of 5 different types of local chickens.  

Many countries stressed the need for interoperative data and information systems, and standards and protocols to further enable sharing of data and information on the status of breeds among countries and regions. Several countries noted that this was required to globally rationalize the status of breeds and assist in setting conservation priorities. In many regions, gaps in data and information on the status of breeds, or the inability easily to share data and information, within and between countries, is impairing the determination of the regional and global status, and further joint development of many breeds of livestock. 

Many countries stressed the benefits of collaborative characterization research and the need to better coordinate existing research as well as to improve the distribution of the results of characterization studies. In 1993, FAO initiated a project termed MoDAD – Measurement of Domestic Animal Diversity to support the development of an objective standardized assessment of breed diversity, and to provide a list of recommended microsatellite markers for molecular studies. Further implementation of this project could provide a basis for enhanced collaborative global characterization research. Some regions are already collaborating to determine the genetic diversity of particular livestock species. For example, the European Pig Biodiversity Project aimed to identify the relationship between major Western European pig breeds based on microsatellite standards. ECONOGENE attempts to achieve the same for small ruminants. 
In summary, Country Reports indicated that there are very significant differences in the state of national inventories and characterization capacities among countries. Many developed and a few developing countries routinely conduct surveys of their livestock and have reliable information on breed status and trends. Unfortunately, reliable or up-to-date breed status and trend data and information are not available in many developing countries and countries with economies in transition. This is a serious situation, as many countries lack the basic data and information they need to further plan use, development and conservation of their animal genetic resources. Gaps in understanding make it difficult to apply conservation measures for breeds that require them, which could result in the loss of breeds that could potentially contribute significantly to food security and rural development.

Most developed countries and many developing countries are making significant investments in advanced characterization research to determine economically important and unique traits in breeds. They recognize that this investment is essential to optimize use and development of animal genetic resources. Country Reports indicated that there is an increasing reliance on sophisticated genetic selection schemes including characterization at the molecular level. The available technologies are extremely powerful in underpinning pedigree studies, phenotypic characterization and selection strategies. 
Some countries, such as AUSTRALIA, are utilizing advanced characterization methods and have indicated a willingness to assist developing countries to undertake further characterization of their breeds. 
Goal 1:
Improving the understanding of the status and characteristics of animal genetic resources to enable their sustainable use, development and conservation
National Level

Strategic Priority 1.1
Complete comprehensive national breed inventories and enhance monitoring as a basis for management decisions on AnGR
Completing or updating animal genetic resource inventories is a high priority for many countries. Substantial investments are required in order to acquire reliable breed data and information, including descriptions of all of the breeds being used, the types of uses and products generated from each breed, estimates of the number of animals in each breed, and to determine whether the population is stable, increasing or decreasing. 

Routine reporting on the state of animal genetic resources is necessary to ensure that all stakeholders, including responsible government officials, are informed of the status of national animal genetic resources and can, in a timely way, decide on necessary measures. Status reports are required under international agreements, such as the Convention on Biological Diversity. 

Many countries need to advance significantly their data and information capability to support inventory and ongoing monitoring of their animal genetic resources, and characterization research. Financial support is needed for computer hardware and software to support the creation of inventories and for analysis of the collected data. National, interoperative data and information systems which can interface with the Domestic Animal Diversity-Information System and existing regional-level databases will be highly beneficial.
Actions
1. Ensure that all breeds are identified and registered.
2. Strengthen breed registration systems to institutionalize and standardize data and information collection and recording to enable improved performance evaluation and standardized breed surveys.

3. Strategically enhance or establish national monitoring and reporting systems for all breeds being utilized, including those in low external input production systems, to determine trends and performance.
4. Establish and further develop national databases and information systems for animal genetic resources to support monitoring.
5. Link identification and registration to existing monitoring systems, e.g. in veterinary services. 
6. Establish agreements to acquire animal genetic resource data and information currently held outside the public domain to ensure all available data and information is available to support planning.
7. Enhance awareness of policy makers regarding the need to invest in the inventory and monitoring of animal genetic resources and efficiently use financial investments to complete or update comprehensive national breed inventories. 

Strategic Priority 1.2
Enhance breed characterization, including comparative breed performance analysis

Country Reports stressed the importance of research within the country and the region to better characterize their breeds of livestock. Many Country Reports stressed the importance of maintaining traditional knowledge related to utilization of farm animals. Traditional knowledge could be documented as a component of breed surveys to capture information on the uses of local breeds and their distinctive characteristics. Information on traditional breed selection methods and husbandry practices should also be collected and recorded. 

Significant investments are necessary for breed characterization to be undertaken in the major production systems. Improved characterization of local breeds is particularly important in low external input production systems. Financial resources are also required for laboratory equipment for molecular characterization.
Several countries indicated that the lack of objective comparisons of the potential of local breeds and a tendency to overrate exotic breeds prevents adequate investments in inventory and characterization of local breeds in their countries.
Actions
8. Enhance research into breed characterization, including specific traits, e.g. disease resistance, and comparative breed performance analysis.
9. Monitor changes in the socio-economic framework and production systems and resulting impacts on animal genetic diversity.
10. Document, maintain and respect traditional livestock knowledge as an essential component of national breed surveys.
Strategic Priority 1.3
Enhance management capacity for inventory, monitoring and characterization

Enhanced capacity is essential in many countries in order to undertake the necessary inventory, monitoring and characterization activities. Priority areas for training identified in Country Reports, included inter alia: survey design and statistical analysis; molecular characterization; identification of qualitative and quantitative markers of economic traits; and data and information management.
Infrastructure must be developed to support inventory and monitoring activities, especially in developing countries. Breed associations and societies have demonstrated their essential role in undertaking breed surveys and supporting characterization work in many countries.
Actions
11. Establish or support breed associations to build national capacity to enable the conduct of inventories. 

12. Establish training programmes for phenotypic and advanced characterization
13. Develop national standardized protocols and formats for comparative performance characterization 
14. Develop improved tools for to enable improved analysis of data resulting from inventories and characterization. 
International Level

Strategic Priority 1.4
Further develop collaborative arrangements to enable developing countries and countries with economies in transition to complete or update their inventories of animal genetic resources and benefit from available advanced characterization methodologies and technologies

Many Country Reports contained requests for international assistance to develop capacity to complete their inventory activities and to enable them to better use available advanced characterization, as a high priority area. Training, financial assistance and technology are all necessary. Some developed countries indicated their willingness to assist countries to develop their characterization capacity, and these opportunities should be explored. In many countries, there are circumstances that make inventories challenging and expensive to undertake, such as having to collect data and information in remote areas or across widely distributed islands. There are also challenges in conducting breed surveys in countries that have pastoral, nomadic and transhumant systems. Financial and technical support for countries that face one or more of these challenges will be particularly valuable.   
Many countries indicated that external assistance to enhance data and information management for animal genetic resources was a high priority, including support to enable the acquisition of equipment and software. Technical training projects on database management conducted by international organizations such as FAO, at the national and regional levels, were also seen as important. Assistance to better utilize Geographic Information Systems was identified as a priority by some countries. 
Actions
15. Undertake cooperative inventory and characterization activities among countries with similar breeds and/or similar productions systems to generate, analyse, and distribute data and information from characterization. 
16. Provide support to establish or further develop data and information management systems for animal genetic resources in developing countries and in countries with economies in transition.
17. Mobilize international financial resources to support developing countries and countries with economies in transition to undertake their priority inventory and characterization activities. 
Strategic Priority 1.5
Enhance efforts to determine the regional and global status of animal genetic resources and improve monitoring of breeds, especially those at risk 

Many Country Reports indicated the need better to assess, at all levels, the status of breeds of domestic animals and reach global consensus on their status in order to assist in establishing national, regional and global conservation priorities. 
Many countries and the Intergovernmental Technical Working Group on Animal Genetic Resources have recommended establishment of a global monitoring and early warning system for animal genetic resources, to alert countries and the international community of breeds that are at risk of extinction. The monitoring system should enable analysis of trends in effective population size and changes in breeding practices so that genetic diversity can be adequately monitored. A global approach to monitoring would be highly beneficial in assisting in setting conservation priorities, as a breed may be at risk in one country but secure in another. 

Many countries noted that emergency planning for breed rescue and rehabilitation was currently weak or non-existent and this would need to be addressed through improved regional and interagency planning.
Actions
18. Further develop evaluation criteria for breed endangerment status to assist in determining the regional and global status of animal genetic resources.
19. Undertake widespread assessments of genetic relationships among large numbers of global livestock breeds to assist in assessing the genetic uniqueness of breeds and the setting of conservation priorities.
20. Develop definite technical guidelines for molecular characterization and circulate them after thorough discussion involving existing international organizations, e.g. ISAG.
21. Establish a country-based global monitoring and early warning system for animal genetic resources and enhance emergency planning and responses for breeds at risk.
22. Further develop the global Domestic Animal Diversity – Information System (DAD-IS) to better enable the updating of data from countries and other sources, and enhance interoperability with regional data and information systems, in order to determine the regional and global status of breeds, and to share experiences in implementing in-situ and ex-situ conservation measures.
4 Sustainable Use and Development of Animal Genetic Resources
4.1 Introduction
The challenge to achieve food security for all is greater now than it has ever been. Worldwide, FAO estimates that 842 million people were undernourished in 1999–2001. This includes 10 million in the industrialized countries, 34 million in countries in transition and 798 million in developing countries. Most lands suitable for food production are already utilized, many are overexploited and undergoing degradation, and thus increased agricultural output will not be achieved, in most countries, by expanding the agricultural land base. Increasing outputs through increased inputs is a possible option, but it faces a number of constraints in many countries, especially the least developed ones. More efficient use of available resources, along with advanced technologies and improved management generally offer more scope for raising production and producer’s income, while at the same time avoiding the depletion of natural resources, including genetic resources, and reducing wastes and environmental pollution.

In most developed countries, and some developing countries, there has been extremely rapid progress in the development of breeding and production techniques for all food-producing livestock over the past 50 years. Intense selection and husbandry improvement have resulted in increased production of meat, milk or eggs in production systems where ample quantities of high-quality feeds and other inputs are provided to specialized breeds of livestock, and production stressors, such as unfavourable climate, disease and others, are generally mitigated. The rapid progress made, with an average of two percent production increase annually without reaching a ceiling yet, is proof of the enormous potential of animal genetic resources to further contribute to food security and rural development. 

Out of the 17.7 million head of cattle in TANZANIA, about 95 percent are indigenous, while 3 and 2 percent are improved dairy and beef cattle, respectively, comprised of pure-breeds and cross-breeds. The country has developed a composite cattle breed, the Mpwapwa, which is a dual-purpose breed of a high production potential under semi-arid conditions.

However, Country Reports indicated that developing countries, facing immediate needs to achieve food security and reduce poverty, have focused investments on exotic breeds and high external input production systems, which are believed to hold the potential for rapid gains, rather than establishing long-term genetic improvement schemes for local breeds. Countries noted that the focus on using exotic breeds in high external input production systems is justified under proper management conditions, especially near urban areas where there is growing demand for animal products, and where input supply and services can be sustained. They stressed, however, that increased attention must now be given to the sustainable use and development of local breeds in low and medium external input production systems. The option of exploiting diverse animal genetic resources, with multiple uses (draught, milk/meat, wool, fuel, fertilizer, recreation etc.) for these production environments and future production systems, needs need to be examined. 
Many countries stressed that investments in developing local breeds of livestock will benefit small-scale, subsistence or resource poor farmers, and often contribute to development of the poorest regions of a country. Many countries also noted that the absence of the institutional infrastructure, necessary to facilitate the implementation of genetic improvement and husbandry improvement programmes in low external input systems, is a major obstacle to the further development of indigenous breeds. 

4.2 Assessment –
The State of Capacity to Achieve the Sustainable Use and Development of Animal Genetic Resources 

The state of capacity to use and develop animal genetic resources varies significantly among countries, ranging from countries where nearly all their production is from highly developed breeds and production systems, to countries where breeding programmes are virtually non-existent and low external input production systems are common. The following section identifies a number of the major livestock development challenges or conditions that are currently influencing the use and development of animal genetic resources. 

Economics of livestock rearing in a given environment will dictate the present and future use of breeds. Thus, it is essential to understand the use of livestock and livestock products and the mechanisms of their trade and marketing. Country Reports emphasized that knowledge and understanding of the roles and values of local breeds is still low but has increased during the reporting process. In general, the potential to increase benefits from local breeds within low and medium external input production systems has not been explored as because of inadequate investments in developing local breeds, even though food production in many developing countries and countries with economies in transition currently rely on local breeds and low external input production systems. 
In YEMEN local animal genetic resources are supplying the great majority of animal products, but exotic dairy cattle and chicken germplasm has been introduced in commercial farms.
PHILIPINES: In spite of the government promotion of high-performance exotic stocks, smallholder farmers in the rural areas continue to keep the indigenous breeds. Thus, the livestock sector has developed into two distinct categories: the smallholder farmers who keep basically indigenous stocks and the large commercial farmers who keep exotic breeds. 

SOLOMON ISLANDS: Goats and geese have been introduced to the government herd and have created much interest but have not been taken up by farmers. Merino sheep were imported to the Solomons in the early 1970s to graze the contour banks of the rice paddies. The breed was obviously unsuitable to the country’s climate and did not survive. Rabbits were introduced in response to the call by the government for livestock diversification as a possible food and protein source. The introduction was not successful as reproduction was unsatisfactory.  
Where they exist, genetic improvement programmes for local breeds are inadequate and breed development goals often do not adequately reflect their multiple roles and values. In many countries, important contributions that animals make to farming communities, such as providing draught power for cultivation and transport, and sustainable fuel and fertilizer, providing livelihoods and employment for local people, and sustaining traditional lifestyles and cultural identity, are often not reflected in breed development programmes. However, a major difficulty in establishing comprehensive breeding programmes for local breeds will be their economic viability. Only if rapid genetic progress can be achieved, will the organizational demands and costs of breeding programmes be offset by the economic benefits achieved. 
Cockfighting has played an important role in the conservation of the Creole chicken in SAINT LUCIA. They have been bred and fed for their fighting skill and as a means of revenue for the growing number of enthusiasts. 
The trend among consumers in JAPAN is to purchase fresh, safe, delicious and healthy livestock products of known origin. Native breeds such as Mishima Cattle, Kagoshima Berkshire, Agoh, Hinaidori, Tosa Jidori, Nagoya, Gifu Jidori and Shamo are being utilized to produce brand products, which at the present time is greatly contributing to the conservation of these breeds.  
Country Reports noted that there are perceptions among policy-makers that exotic breeds and cross-breeds are superior to local breeds irrespective of the production environments. Policy-makers are attracted to high external input – high-output exotic breeds to rapidly improve food security. As a result, exotic breeds have been introduced to countries with the assumption that they would prove cost-effective. In many instances, farmers have found that they could not supply the additional feed and other inputs that exotic breeds required, and that imported breeds often have not reproduced or survived as well as local breeds leading to lower overall productivity. Some countries noted that the belief in the superiority of exotic breeds was further exacerbated in communities where ownership of exotic animals had become a status symbol.
Many Country Reports indicated that the current state of development of animal genetic resources is focused on short-term goals aimed solely at increasing production. Developing countries stressed that the immediate challenge of overcoming food shortages and addressing poverty requires taking development decisions often without the desired data and information or full assessment of the long-term consequences of decisions. However, some countries reported growing awareness of the limitations of exotic breeds and a shift from short-term oriented production increases to a more long-term oriented development recognizing the multiple roles and values of farm animals in low to medium external input production systems.
AUSTRALIA: The mainstream breeding of farm animals has focussed on achieving sustainable industries through adapted and productive livestock. Genetic inputs from many continents have been used, and conservation of adaptive genotypes has been achieved by making the animals desirable for production purposes and ensuring their presence in sufficient numbers to provide responses to selection over the long term. 

Holstein Friesian cattle have had a positive impact on the dairy industry in MAURITIUS. Farmers have readily accepted the breed mainly because of its higher milk production compared to Creoles in their production system. Import of Friesian semen is a regular feature in the Ministry’s programme to support the dairy sector. In intensive systems, high performing exotic poultry breeds have tremendously contributed to meat and egg production for domestic consumption and for export. 
For many countries, the challenge is to implement, with scarce financial and human resources, a dual strategy to develop both high external input production systems using exotic or upgraded animal genetic resources, and to develop medium external input production systems focusing on using and improving local breeds. In both areas, improved knowledge of the breed potentials and limitations and improved management capacities are necessary to ensure the long term sustainability of production systems.

SLOVENIA committed itself to supporting the development of ecologically and socially friendly agriculture. In the 21st century, these values will be even more important than today. It is of national importance to preserve a dispersed type of settlement, e.g. villages, with a rich cultural heritage, diversity of cuisine and architectural styles that greatly contributes to the identity of Europe. A very important role is credited to livestock production that encompasses various locally adapted breeds, rearing and breeding technologies, food processing methods, and characteristic local products.

At the Nam Suang Cattle Breeding Station in Laos, a cross-breeding programme was undertaking over the past 12 years using Australian Brahman bulls to improve the local cattle. The results showed that cross-bred animals performed better than local cattle with the weight of the adult cross-bred animals being almost double that of local cattle. However, the station is small and can only manage a herd size of 50 cows. Financial resources are necessary to support further expansion of this research. 
SYRIA is home to two of the most important livestock breeds in the Near East region, the Awassi sheep and the Shami (Damascus) goat. The government has established a nucleus herd to implement an improvement programme for the latter breed. The government also regulates the export of the breeds.

Many countries reported that they currently have large gaps in their capacity to develop and implement national strategies and programmes for livestock development. Some of identified gaps include: 
· Many countries noted that the current state of human resources capacity is inadequate to support enhanced use and development of animal genetic resources. Gaps include, insufficient trained staff to design and implement breed use and development programmes. Countries specifically noted shortages of geneticists and animal breeders to plan and implement livestock genetic improvement programmes. Some countries noted that providing training was challenging as many of their farmers lived in remote areas, and they needed to employ tools such as short wave radios to provide courses and information. 
JAPAN: the National Livestock Breeding Centre provides training for participants from developing countries. Five training courses have been established.
· The state of farmer knowledge of breeding methods is inadequate to effectively enable implementation of modern breed development schemes. Many Country Reports indicated that high levels of illiteracy among low external input farmers make training challenging. Some countries noted that changing traditional livestock practices, such as uncontrolled mating, will be challenging. Introducing new approaches will require understanding, cultural sensitivity and respect for traditional practices.
Horses, mules and donkeys provide several services to people living in rural areas in CUBA but their management practices are usually not well understood and documented. There is a need to establish a training system for farm workers and university students on the management of these animals. A national program of mule production for mountain areas needs to be completed for each province to support agriculture, transportation and livestock activities.
· The state of husbandry and animal health care are inadequate to sustain livestock development in many countries. Many developing countries indicated that improved feed and feed quality, increased water availability and improved veterinary and extension services must complement breed development schemes, in order for increased production and productivity goals to be achieved. 
The Government of MONGOLIA purchased a company that produces animal medicines to provide at no charge necessary veterinary drugs to herd owners to address animal disease problems in the country.
· The state of government institutions and research facilities are inadequate to support the design and implementation of breed use and development programmes. In many developing countries, institutional development is inadequate to provide farmers with the required technical support or to provide improved breeding material. Also, government institutions are often not able to assist farmers to obtain credit to enable them to invest in genetic upgrading and improvement of their livestock.
· Livestock policies often do not provide for the use and improvement of local breeds. Some countries reported that policies have been put into place, which promote the use of exotic breeds, in particular in poultry and dairy cattle in the Near East, or the importation of animal products. Some Country Reports indicated that there is a need to reassess current policies that promote large-scale intensive farms. The focus on large-scale intensification in some instances might not be sustainable, especially if there is a resulting increased dependency on external inputs, which fluctuate in price and availability. Elimination of policy barriers and the establishment of policies that support the development of local breeds and all production systems are desirable. 

· Farmers associations and breed societies do not exist in many developing countries, which makes the implementation of breeding programmes and training of farmers more challenging. Furthermore, the characteristics of many low external input production systems, such as the existence of small populations of livestock widely distributed across expansive areas or numerous islands, or conditions where animals are routinely moved long distances, makes the design and implementation of breed development schemes extremely difficult. 
INDONESIA: Village Breeding Centres facilitate partnerships among Government, non-governmental organizations, private sectors, the cooperatives and the smallholder farmers in the multiplication of the improved breeding stock that is provided to farmers.
· Many Country Reports, especially from developing countries and countries with economies in transition, stressed that a lack of financial resources was another great barrier to enabling the improved use and development of animal genetic resources. Countries noted the need to do better in convincing donors to invest in animal genetic resource use and development, and to enhance understanding of linkages between livestock development and food security and poverty eradication. 
While the above gaps are widely reported, a number of Country Reports also mention examples of successful development and use of both local breeds and exotic breeds. Key factors contributing to these successes are the following:

· The state of the breeds, breeding, management and their performance, and the conditions of their conservation are continuously monitored and assessed. An information system is in place where the information collected is kept in a standardized and systematic way. This information base is used to determine and adjust livestock development goals, breeding objectives and methods for specific production systems as well as adopting sustainable management practices.

· There is active participation of the producers and other stakeholders in the formulation and management of the breeding programs. The producers have access to technical assistance, adequate supplies and support services for the management of their herds.

· An efficient infrastructure for breeding, conservation (e.g. gene banks), production management and monitoring and control is in place ensuring close links among research institutions, breeder organizations, recording systems and a decentralized network of breeding facilities (e.g., local breeding centers, AI services).

· Organized marketing structures are in place, including product processing or value adding outlets for livestock products, which encourage farmers to invest in livestock development.
NICARAGUA is the second largest milk exporter in Central America. To meet health regulations of importing countries, Nicaragua has developed the necessary infrastructure to keep, process, pack and export milk and dairy products.

Goal 2:
Enhancing the use and development of animal genetic resources in all relevant production systems as part of efforts to achieve food security and alleviate poverty
National Level

Strategic Priority 2.1
Establish or enhance integrated approaches to sustainable livestock development
Many Country Reports noted that the need to ensure that livestock development strategy was considered as a key component in national food security and poverty alleviation strategies. Current recognition was inadequate, especially with respect to the potential to better use and develop local breeds in low to medium external input production systems. Many developing countries indicated that poor infrastructure, such as inadequate modes of transportation and inadequate education facilities, presented barriers to achieving the development of animal genetic resources. Thus, linkages between the overall development agenda of the country and livestock development are essential. 
Country Reports stressed the need for strategically planned livestock development, emphasizing the need for integrated schemes, whereby livestock husbandry and veterinary improvements are considered in a holistic manner with genetic improvement, rather than in isolation. The holistic approaches require taking into account environmental aspects of livestock production to ensure sustainable utilization of natural resources and to mitigate negative impacts. Many developing countries also indicated the need for assistance to improve important aspects of husbandry, particularly health and nutritional management of livestock, in order to improve reproduction, rearing and growth rate, and to reduce mortalities. This was seen as essential to complement genetic improvement activities.
Many Country Reports noted the important linkages between establishing livestock development programmes and improving markets for animal products. Countries stressed that government policies significantly influence market conditions. For example, policies that promote the importation of animal products act as disincentives to local production although they may favour poor consumers. Some countries indicated that organized marketing structures, including product processing or value-adding outlets for livestock products, would encourage farmers to invest in livestock development. 
Many countries indicated that animal diseases were significant obstacles to developing their livestock, indicating the need for enhanced capacity to effectively monitor and control animal diseases and to identify disease resistance in breeds.

Many Country Reports from developing countries and countries with economies in transition, noted the importance of enhanced support for small-scale livestock producers that primarily depend on local breeds. Priorities include, improved livestock extension services, enhanced veterinary care and training in breed development.
Many countries indicated the need to provide farmers with breeding stock developed for local conditions. Improved access to credit for small-scale producers is a priority for many developing countries, as access to capital is particularly important to assist farmers to move from low external input, subsistence-level farming, to medium external input systems, which can supply animal products primarily to local markets. Insurance coverage of livestock was also noted as important, as small-scale producers can be significantly impacted by the loss of one or a few animals.
Country Reports stressed the need to respect and maintain local and traditional knowledge related to the utilization of animal genetic resources. They stressed the importance of working with farmers, indigenous and local communities to collect and document traditional knowledge and practices relevant to breed use and development. 
Many countries noted that community-based livestock management approaches were common in their countries, and that working within these frameworks to further develop animal genetic resources was essential. They stressed that this would require appropriate support services and incentive measures specifically designed to support community-based management. Some Country Reports indicated the need for traditional breeding expertise to be better utilized to ensure that development occurs in a manner that engages and strengthens the capacities of farmers and indigenous and local communities and is compatible with local conditions. 
Many countries indicated the need to ensure that the introduction of modern approaches in animal breeding and husbandry were in line with traditional management, ethical and religious beliefs and levels of knowledge, and emphasized the need to involve women and youth in breed use and development programmes, as they often are the main keepers of livestock. 
Actions
23. Establish mechanisms within countries to enhance interaction among all the main stakeholders in the livestock sector, including public agencies and private sector interests, farmers, farmer organizations, research and education institutions.

24. Integrate improved husbandry strategies, especially disease control and feeding, with animal genetic resource development programmes. 
25. Develop production, services and market infrastructure to enhance support for small-scale producers and local products, especially in developing countries and countries with economies in transition. 
26. Maintain indigenous and local knowledge and support community-based livestock management and practices. 
27. Integrate national agriculture and biodiversity programmes 

Strategic Priority 2.2
Establish long-term species and breed development strategies

Many developing countries reported that they do not have a livestock development strategy or a national management programme. Several counties indicated that the development of local breeds is their first priority. However, in many instances, individual identification, performance recording and breeding programmes are not in place, particularly for indigenous breeds. They indicated that priority must be given to establishing breed development goals for all relevant production systems, based upon sound scientific approaches, and comprehensive performance data and information. 
Many countries stressed that species and breed development goals must be established with recognition of the multiple roles and values of animals, and consumer needs and purchasing power, and that the development process must involve farmers, researchers, industry representatives and consumers. They also stressed that there is an urgent need to undertake economic valuation of animal genetic resources so that their economic and social significance is accounted for in national policy and planning. Countries also noted the need to link animal genetic resources initiatives more closely to national biodiversity strategy and action plans.
Many developing countries indicated that they did not have in place adequate breeding structures to supply commercial and subsistence farmers with improved animal genetic resources, and many indicated that establishment of nucleus herds and flocks and the maintenance of commercial multiplication herds and flocks was a high priority. Some countries noted that establishment of breeding institutions, which could produce and multiply breeding stock for sale to farmers on sustainable basis, was especially important for restocking programmes. Many countries also indicated the need to build their capacity to utilize advanced reproductive techniques, in particular artificial insemination (AI).
Many Country Reports called for impact assessments of the possible effects of introducing exotic animal genetic resources, preceding importation or before commercial-scale use within the country. Countries indicated the need for comparative studies under local conditions in order to determine the potential positive and negative impacts of introducing exotic breeds. The preparation of guidelines for undertaking impact assessments could be extremely valuable.
Several Country Reports expressed the need to address indiscriminate breeding between local breeds and exotic breeds as a high priority. Countries reported that indiscriminate introduction occurs in the absence of legislative control and enforcement and where there is lack of understanding of potential negative impacts. 
Country Reports indicated the importance of maintaining genetic diversity in all production systems. This was identified as a priority for a number of developed countries, as intense selection pressure in highly specialized breeds has resulted in the loss of genetic diversity. Many developed countries reported increasing awareness of the need to maintain genetic diversity in their livestock populations, and several countries were responding by implementing conservation measures. Many countries stressed the need better to engage research and educational institutions as well as the commercial sector to increase awareness of the need to maintain animal genetic resources for future use and to encourage participation in efforts to maintain diversity.
Some Country Reports indicated the desire to promote the enhanced use of underutilized species and the domestication and breeding of animal species not currently contributing to food and agriculture.
Actions
28. Strategically plan the further use and development of animal genetic resources in order to meet growing demands for animal products.

29. Initiate programs for the valuation of animal genetic resources, to assist in policy development and management decisions including issues related to conservation and benefit sharing.

30. Develop strategies for financing breeding programmes for breeds for extensive systems

31. Enhance efforts to improve local breeds of livestock, where appropriate, especially within medium external input production systems.
32. Enhance or develop national breeding structures to ensure the availability of and access to improved animal genetic resources by farmers, in particular of local animal genetic resources for pure or cross-breeding programmes.
33. Assess the suitability of exotic animal genetic resources in the production systems they are intended for, prior to their wide-spread use; and where necessary, establish policies and legislation to control introduction of exotic animal genetic resources.
34. Maintain genetic diversity within and between breeds in high external input production systems through monitoring, provision of appropriate incentives, conservation measures and awareness building.
35. Determine opportunities to enhance use of underutilized species and to use species currently not being used by establishing the required conditions to increase their contribution to food and agriculture.

36. Enhance awareness of the contribution of livestock to national economies resulting from use of all production environments. 
Strategic Priority 2.3
Enhance institutional capacity to improve use and development of animal genetic resources within all available production systems

Many Country Reports noted the important role for breeder organizations or associations in designing and implementing breed use and development programmes, including coordinating performance recording and the evaluation of breeding stock. Establishment of breeder organizations will also ensure opportunities for the involvement of farmers and breeders in livestock policy development. 
Countries indicated that breeders’ organizations would provide a basis from which to improve extension services, to improve coordination among all stakeholders within the country, and to promote the development of complementary strategies and national policies for the management of animal genetic resources. 
Strengthening of research institutions through enhanced investment by both the public and private sectors was identified as a priority in many Country Reports. Countries emphasized the need for modernization of existing research institutions or the establishment of new facilities and research programmes. Many Country Reports stressed the need to enhance communication and networking among scientists within and between countries, and the need better to share the results of research on animal genetic resources. 

Many developing countries indicated significant gaps in human resource capacity to design animal genetic resource use and development schemes. Several countries indicated that the number of trained people is inadequate, particularly in the area of genetics and animal breeding. Specialized training in advanced and emerging technologies and methodologies related to the use and development of animal genetic resources is a priority for many developing countries, which would require improving undergraduate and graduate curricula and encouraging students to participate. Some countries indicated the benefits of establishing “Centres of Excellence” to build research and management capacity in the use and development of animal genetic resources. 
Many countries stressed the need for training programmes for extension workers, technical personnel, farmers and breeders. Identified priorities, included inter alia; training in characterization, performance recording, advanced reproduction techniques, laboratory management, data analysis and management, housing, feeding and post harvest techniques to maximize the use of animal products. Short courses and on-farm demonstration sites were suggested to promote farmers’ participation. Demonstration sites were suggested as ways to promote exchanges between farmers and scientists, and to enable “hands on” training, recognizing the advantages of farmers learning from experience and from fellow farmers. 
Many countries emphasized the importance of enhancing their data and information systems to underpin efforts to achieve the sustainable use and development of animal genetic resources. Acquisition of hardware and software supporting breed development is a priority.

Many countries emphasized the need to continue international arrangements for accessing animal genetic resources in an equitable manner, and in accordance with international agreements. Some countries indicated that current arrangements should be maintained. Others indicated that the current arrangement should be re-visited with a view to consider more equitable arrangements.
Actions
37. Enhance educational opportunities to increase the number of geneticists, animal breeders and other specialists.
38. Establish training programmes for extension workers, farmers and breeders through short courses and on-farm demonstration sites.
39. Develop, maintain and strengthen data and information systems for animal genetic resources to underpin efforts to achieve the sustainable use and development of animal genetic resources, including the acquisition of hardware and available breed development planning software.
40. Maintain access to animal genetic resources and review benefit sharing arrangement as required, to ensure continued access to animal genetic resources.
International Level

Strategic Priority 2.4
Enhance technical cooperation to assist developing countries and countries with economies in transition to better use and develop animal genetic resources

Many countries indicated the need for technical assistance, with a high priority given to advancing capacity to undertake breed development. FAO was specifically identified in many Country Reports with respect to providing technical assistance, as were other international organizations, such as the International Livestock Research Institute (ILRI) and the World Association for Animal Production (WAAP). Some countries suggested that models for sustainable livestock development (environmentally and economically sustainable livestock production, landscape management and integrated livestock and crop development) be established as a basis for training and technology transfer.
Many developing countries stressed the need for international assistance to enable them to acquire and use state of the art technologies and methodologies for genetic improvement. 
A number of countries noted that they did not have the capacity to undertake advanced education in animal genetic resources to develop necessary human resources within the country, and thus were seeking opportunities for training students outside the country. Many developing countries stressed the need for international collaboration to increase opportunities for graduate level training.
Many developing countries noted that the need for international collaboration for training and technical support for data collection and analysis, and for further development of information systems for animal genetic resources, was a high priority. Some countries indicated that they required financial assistance both to acquire and use advanced hardware and breed development software. 
A number of countries indicated support for data harmonization and efforts to improve the sharing of data and information both within countries and between countries, linking government departments, universities and other research institutions, farmers’ associations and commercial interests. 
Several developed countries indicated a willingness to assist countries to improve their capacity to use available breed development software and implement advanced breed development methodologies, and these opportunities should be explored.
Actions
41. Provide enhanced technical assistance to developing countries and countries with economies in transition so that the full potential of animal genetic resources can be realized and all available production systems are appropriately used. 
42. Enhance technology transfer and training to assist developing countries and countries with economies in transition to acquire and use state of the art technologies and implement state of the art methodologies for genetic improvement. 
43. Enhance international educational opportunities for students from developing countries and countries with economies in transition to build capacity in animal genetic resource use and development. 

44. Enhance collaborative efforts to assist developing countries and countries with economies in transition to establish and maintain data and information management for animal genetic resources. 
45. Enhance exchange of experience between actors within regions, e.g. technical meetings of established regional focal points

5 Conservation of Animal Genetic Resources

5.1 Introduction

Several breeds of livestock have become extinct and many more are at risk of being lost. FAO has developed a classification system to report on the risk status of livestock breeds, which is being applied for the global inventory. Seven categories are recognized that are based on overall population size, number of breeding females and males, and trends in population size, i.e. whether the population is increasing, decreasing or stable. However, each country based on its monitoring capacities has to decide on appropriate criteria. 
According to the World Watch List for domestic animal diversity (3rd edition), at least 32 percent of all known breeds within countries contained in the Global Databank for Farm Animal Genetic Resources are considered at high risk of being lost. However, the population status of many breeds is still unknown or uncertain, and these estimates need to be treated with caution.  
The Commission on Genetic Resources for Food and Agriculture and its Intergovernmental Technical Working Group on Animal Genetic Resources, have expressed concern about the erosion of animal genetic resources, and indicated the need for improved monitoring and implementation of cost-effective conservation measures. Country Reports have identified the erosion of animal genetic resources as a major impediment to achieving food security and rural development, and stressed that the erosion will continue and may accelerate, without strategically planned interventions using both in-situ and ex-situ conservation measures. Most developing countries and some developed countries do not currently have animal genetic resource conservation strategies or policies in place. 

UKRAINE: The Country Report provides evidence of a tremendous decrease in livestock numbers and output during the transformation period, resulting from changes in the structure of the agricultural sector and in the ownership of farms. 
GEORGIA: After the country gained political independence there were major changes to the economy. Agriculture was affected to such an extent that in the mid 1990s output had declined to only 50 percent of the level in 1985 (reaching 63 percent by the year 2000). These changes were reflected in a decline in consumption, particularly of animal products. Meat consumption declined from 41.5 kg per capita in 1985 to reach 9.5 kg, at the lowest point, in 1994 before slowly recovering to 15.6 kg in 2000. Similarly, for milk the figures were 321 kg per capita in 1985, 90 kg in 1994 and 217 kg in 2000; and for eggs the figures were 149 eggs per capita in 1985, 63 in 1994 and 107 in 2000.
Country Reports indicated three main underlying factors that are resulting in the loss of animal genetic resources. In developed countries, there has been a tendency to concentrate on the development of a few high-output breeds within each livestock species, which has led to a narrowing of animal genetic diversity within the high external input production systems. In developing countries, animal genetic resources are being eroded as traditional agricultural systems are being rapidly transformed toward more external input-oriented systems, often by using exotic animal genetic resources. This has resulted in the displacement of local breeds. Indiscriminate cross-breeding of local with exotic breeds is the third major reason for the decline animal genetic resources. 

ZAMBIA indicated that animal genetic resources are part of the nation’s heritage and their erosion directly or indirectly is a loss to the nation. The beneficiaries of conservation activities undertaken in any country are the livestock breeders of the world. 
BHUTAN: The Royal Government of Bhutan perceives conservation of animal genetic resources as a national priority, and the importance of this resource is also being felt by the general population.
Country Reports indicated growing concern about the impacts of the loss of animal genetic resources. The most significant impact identified was that the loss of animal genetic resources will reduce opportunities for countries to achieve food security and improve food diversity. Loss of animal genetic resources decreases the ability of farmers and breeders to respond to ever changing consumer preferences and production conditions. 

Loss of local breeds will diminish the ability of local communities to maintain their traditional lifestyles and livelihoods if they wish to do so. Substitution of local breeds with exotic breeds is unlikely to result in development of farm animals that can sustain the multiple roles and values that are essential to the traditional lifestyles of local and indigenous communities. Replacement of indigenous breeds could result in the loss of products desired by local people, and therefore conservation of local breeds must be considered within the broader context of sustaining rural communities and traditional lifestyles, if so wished. 

SRI LANKA: Use of exotic genetic resources on indigenous breeds has reduced the genetic diversity and has even threatened the existence of certain indigenous and local livestock breeds. It is believed that the famous “Cape cattle/ Hatton cow” which was a local superior dairy cow is now extinct due to the indiscriminate cross-breeding using exotic germplasm. The Jaffna sheep, Puttlam donkey, Delft ponies, and indigenous pigs are other local breeds, which are threatened at the moment.

Loss of animal genetic resources also reduces opportunities to develop rural economies, e.g. by creating new products, enhancing employment and diversifying local economies. The loss of animal genetic resources will impact the rural economies of both developing and developed countries. The loss of animal genetic resources will also have negative social and cultural impact given the long history of domestication and the resulting incorporation of domestic animals into cultural and social events, and their use as symbols of community identity.

The loss of local breeds may have negative ecological impacts in some production environments, especially in extensive grazing systems. Many countries indicated the importance of local breeds in contributing to landscape management, assisting in vegetation control and sustaining rangeland ecosystems and their associated biodiversity. Rapid transformation of traditional agricultural systems through intensification, could also lead to adverse ecological impacts, such as pollution of water and conversion of natural rangelands to croplands to produce livestock feeds for those breeds that better utilize such feeds. 

SWEDEN: There are some 2 500 protected natural areas in Sweden, including national parks, nature reserves and natural habitats. About 600 of these areas are used by grazing animals, and 40 use native breeds of beef cattle, goats, sheep or horses for this purpose. The aim of this activity is to maintain and manage rural ecosystems of long standing cultural interest in traditional ways and thereby conserve the biological, cultural and historical assets associated with them. Nature conservation, thereby, contributes to the conservation and use of native breeds.

Despite the valuable efforts of individuals, governments and non-governmental organizations, animal genetic resources continue to become extinct. Enhanced strategic investments in the conservation of animal genetic resources are now critical. Appropriate conservation measures should ensure that farmers and researchers will continue to have access to a vast gene pool of breed diversity for further breeding. This genetic diversity serves as an essential insurance policy against future changes such as climate change, new pest and disease outbreaks, and new and growing consumer demands. 
Country Reports indicated that many breeds at greatest risk are in developing countries which have limited resources for designing and implementing conservation programmes. This is a serious situation, as breeds used in developing countries often possess unique genetic traits that enable their survival in a diverse range of production environments with combinations of intense stresses, such as disease and drought. International collaboration is essential to halt the current unacceptable erosion of animal genetic resources.

5.2 Assessment – The State of Conservation of Animal Genetic Resources 

Country Reports indicated that present conservation efforts vary significantly between countries, as does the capacity to implement conservation measures. Many developing countries and several developed countries reported that they do not have a comprehensive national conservation programme or policies for animal genetic resources. 
SLOVENIA:  The Livestock Breeding Act in Chapter VI on Conservation of genetic variability and genetic reserves of farm animal states: "The Republic of Slovenia shall ensure and maintain genetic reserves for individual species, breeds and lines of farm animals….. For the purpose of conservation of breeds and/or lines, and in order to ensure sufficient production of animal products, breeding programmes shall ensure the genetic variability of farm animals. The funds for the purposes of this Article shall be provided from the budget of the Republic of Slovenia.”

IRELAND: National policies on animal genetic resource conservation include support for the in-situ conservation and promotion of the Kerry cattle breed, which have been ongoing for most of the last century. As early as 1925, an act was passed designating a special area known as the “Kerry Cattle Area” in which only bulls of the Kerry type were permitted to be used. In 1982 special efforts were initiated to conserve the Kerry breed in response to a serious decline in its population size. The Office of Public Works is obliged to maintain a herd of Kerry cattle in the Bourne Vincent Memorial Park in Killarney and is also committed to keeping a number of Kerry cattle in other national parks.

GERMANY has approved an optimized national management plan which is to be implemented over the coming years by government agencies together with participating breeding organizations. Key measures are to monitor all breeds regularly and to make decisions based on this data regarding, for example, cryoconservation or enhanced in-situ conservation measures. 
Many countries reported that the conservation of animal genetic resources should be considered within an overall national programme for animal genetic resources. A national programme would encourage countries to study carefully the reasons for breeds becoming less popular with farmers and provide an opportunity to re-examine policies that promote exotic breeds, which in many instances are contributing to the decline of indigenous breeds. A number of countries reported that they have established a comprehensive national programme for animal genetic resources and indicated their willingness to share their experiences.
The capacity for conservation measures varied significantly. A number of developing countries indicated that even when there is significant awareness of the need to conserve animal genetic resources, the lack of capacity is preventing implementation of conservation measures, and thus, capacity building for animal genetic resources conservation is a high priority. Identified gaps include, a lack of financial resources, inadequate staff to establish and implement conservation measures, the lack of stakeholder involvement, and insufficient or no facilities for ex-situ conservation. Funding for breed research and training is also inadequate in many countries to support conservation efforts. 

Several developing countries indicated that currently, in-situ conservation – sustainable on-farm operations, was the only practical conservation measure they were able to employ. Many countries noted that when linked to utilization, conservation of animal genetic resources has a much stronger appeal to policy-makers and producers. Many Country Reports observed that some breeds would see their numbers significantly increased to safe levels if they could be associated with a product for which there was market demand. A number of developed countries noted success in establishing niche markets for products of specific breeds and this was supporting conservation, as consumers have shown a willingness to pay premium prices for speciality products. Several developing countries expressed interest in developing niche markets noting that often products from indigenous breeds were favoured by local residents over products from exotic breeds.

In MEXICO, conservation activities are isolated and mainly in situ. Creole cattle breeds are kept in four different locations, involving universities and research institutions, and by local producers who have market opportunities for rodeo steers in the United States of America. A conservation project with Creole sheep involving indigenous women, and research institutions has been implemented. Pig and chicken Creole breeds are conserved in a few locations involving research institutions. There is a project conserving Creole horses, involving the army.
FINLAND has an extensive in-situ conservation programme for cattle, which is supported by EU subsidies for indigenous breeds, and implemented through the keeping of the most endangered breeds on government owned prison farms in Sukeva and Pleso. The coordination of mating planning and maintaining of a gene bank register is carried out by the MTT Agrifood Research
Several countries reported that their policy-makers and farmers had developed an excellent understanding of the importance of maintaining genetic diversity within their livestock populations, and accepted responsibility to conserve animal genetic resources as Parties to the Convention on Biological Diversity. Many countries also underlined the importance of considering both in-situ conservation and ex-situ conservation using advanced technologies and methodologies.

Country Reports indicated significant variation in the participation of stakeholders in conservation initiatives. A few countries had succeeded in achieving the participation of all stakeholders ranging from the government departments, researchers, breeder organizations, individual farmers, commercial interests, to non-governmental conservation organizations, in designing and implementing conservation measures. In many countries, the government was the primary agent responsible for planning and implementing conservation measures. Other countries reported that their conservation efforts were primarily undertaken by non-governmental conservation organizations, with little or no government support. Many countries noted that clarifying roles and responsibilities among all stakeholders contributing to breed conservation efforts and increased participation of the commercial sector would be highly beneficial.
Two civil society organizations have played an important role in animal genetic resource conservation in CANADA. Rare Breeds Canada is concerned specifically with maintaining endangered breeds of farm animals. Most animals are kept in situ, many in relatively small groups, and some bovine semen has been cryogenically preserved. Rare Breeds Canada has also played an important role in public education. The Canadian Farm Animal Genetic Resources Foundation is mainly involved in promoting conservation of farm animal genetic variation and focuses on raising the awareness of governments and industry, and encouraging liaison with researchers. 

DENMARK: There is a huge interest in poultry breeding as a leisure-time activity, and the Danish Association for Poultry Breeding has registered about 140 different poultry breeds, 21 duck breeds, 12 goose breeds and 8 turkey breeds. Economically, these hobby breeds are of no significance, but they are custodians of genetic diversity.
A number of countries have established breed conservation plans as guides to the recovery and maintenance of threatened breeds, and stressed that the success in implementing their plans was a result of the active participation of farmers and breeding organizations. Some countries use incentives to encourage and support farmers to conserve breeds that are not commercially self-sustaining. Many countries also reported that they have initiated public awareness programmes. Local breeds are demonstrated at farm parks, zoos and special events, and are included in celebrations of heritage resources. This has served to increase public understanding and support for conservation measures.
In the REPUBLIC OF KOREA, three dog breeds, the Jeju horse and the Yeonsan Ogol chicken, known for the black colour of its beak, claws, skin and internal organs, have been designated “national monuments”. 
In JAPAN, 17 varieties of chicken along with the Mishima cattle breed and the Misaki horse have been designated “national treasures” and are included in special conservation efforts.

The capacity for ex-situ conservation varies significantly among countries. Many Country Reports indicated that current capacity for ex-situ conservation is low. Storage of genetic material for breeding purposes is common for commercial breeds, however, collection and storage of genetic material has not been adequate to ensure the conservation of the full range of animal genetic resources. Several countries observed the need for substantial investments in ex-situ conservation efforts for animal genetic resources noting that this lags far behind ex-situ conservation efforts for plant genetic resources. Numerous developing countries indicated the need for international assistance to enable them to develop animal genetic resource genebanks.  

A few countries indicated that they have established ex-situ facilities for threatened animal genetic resources. Some countries noted that they were collaborating with other countries to store samples of animal genetic resources, and a few countries indicated their willingness to participate in future collaborative efforts. Both developing and developed countries supported the establishment of genebanks and ensuring that samples were maintained in at least two locations for safety reasons. The European Regional Focal point has developed guidelines for cryoconservation.
In FRANCE, ex-situ conservation of biological material (semen, ova, embryos, DNA) is organized at the national level. Since 1999, a national cryobank has been established that keeps material voluntarily supplied by owners, often those involved in in-situ conservation programs or in selection. An important work regarding the legal status of collections has been undertaken to establish precise conditions for the release of deposited material and to guarantee to depositors the right to its future utilization. 
SENEGAL: A collection of semen of Gobra and N’Dama cattle is preserved at Hannover University in Germany. A selection programme for pure-bred Gobra and N’Dama has been set up and will contribute to the conservation efforts.

Country Reports indicated that emergency situations for farm animals were caused by a variety of factors: diseases, natural disasters, armed conflicts and poor management practices. There was significant variation in the preparedness of countries to respond to emergency situations. A lack of financial resources was identified as the main constraint to establishing monitoring and emergency response mechanisms. A number of countries indicated the need to better harmonize animal disease control programmes with animal genetic resource conservation, so that animal disease eradication campaigns do not result in the erosion of animal genetic resources. Overall, countries reported that emergency response with regard to breeds was inadequate and that there was a need for urgent development of international solutions to address the situation. 

In EL SALVADOR the livestock sector has been severely and frequently affected by several types of disasters such as hurricanes, earthquakes, volcanic eruptions, and droughts; therefore some emergency response mechanism is needed.

HONDURAS has been affected by climatic phenomena such as “El Niño” and strong hurricanes that have devastated land and livestock of different species. Some mechanisms to prevent loss of animal genetic resources in case of disasters are needed.
In IRAQ animal genetic resources were severely affected by sanctions imposed during the 1990s. Animal populations and productivity have declined considerably. Human resources and facilities have been badly degraded. Exotic germplasm was made less accessible and people were compelled to rely on local genetic resources. As these restrictions are no longer in place, it should be possible to develop more rational strategies to enhance the management of the country’s animal genetic resources.
A number of countries reported that they have established criteria for setting breed conservation priorities. The level of endangerment and importance of the breed were cited most often. Other important considerations include: genetic uniqueness; landscape management functions or ecological importance of the breed; characteristics important for research; and cultural and historical values. 
Goal 3:
Conserving animal genetic resources to ensure their availability for future use and development in all production systems
National Level

Strategic Priority 3.1
Establish comprehensive national conservation programmes for animal genetic resources
Many countries indicated that current understanding of the state of their breeds of livestock is inadequate to enable objective setting of conservation priorities, or that they lacked the capacity to routinely monitor breeds that are known to be at risk and to determine changes in their population size. Countries also indicated the need better to understand the state, the characteristics and uniqueness of their breeds at the regional and global levels, in order to establish priorities for regional and global conservation efforts.
Further development of animal genetic resource data and information systems is a high priority for many countries to enable analysis of population trends and support management of conservation programmes at the national level.
Conservation efforts must be well planned to achieve the desired outcomes and efficiently use scarce human and financial resources. Establishing transparent planning processes for breed conservation programmes will enable all stakeholders to identify the main barriers and challenges that must be addressed; the most appropriate conservation options; and the resources that are needed for implementation. Conservation plans will also provide an essential framework to coordinate actions among diverse participants by indicating the roles and responsibilities of organizations, agencies and institutions. 
The national programme should include clearly defined conservation goals and objectives for all important livestock species and breeds. It should address conservation priorities, indicate roles and responsibilities for conservation among all stakeholders, and identify policy, legislative, human, financial and infrastructure needs and priorities. FAO has prepared guidelines to assist countries to undertake the preparation of breed conservation plans.
Some countries indicated that de-centralized approaches, such as identifying breed associations to oversee conservation have been highly successful. Other countries suggested that a central multirepresentative advisory committee be established to coordinate and oversee national conservation efforts. Many countries expressed the need for the enhanced participation of public institutions, including universities and other research institutions in supporting conservation efforts.
Many Country Reports stressed the urgent need to enhance the awareness of policy makers regarding the essential contributions animal genetic resources make to food security and rural development, and the potential impacts resulting from the erosion of these resources. Awareness building is essential to mobilize the interest and investments necessary to undertake conservation planning and implementation of the most appropriate measures. Awareness building may require: outreach programmes and liaison with diverse groups, preparing promotional materials and information, using farm animals at public events, and supporting advocacy groups for farm animal genetic resources.
Actions
46. Enhance levels of awareness among policy makers and all stakeholders of the need to conserve animal genetic resources.  
47. Improve national data and information management capacity better to track breeds at risk or populations that are in decline.
48. Molecular characterization needs to be addressed as a priority especially for breeds facing extinction and unique genotypes. This would greatly contribute to make a case for their conservation.  
49. Establish conservation plans for breeds most at risk and to prevent breeds from becoming at risk, using in-situ and ex-situ conservation methods. 
50. Identify an appropriate organization, agency or institution to oversee breed conservation efforts. 

Strategic Priority 3.2
Enhance capacity to implement in-situ conservation measures

Many countries indicated the need to enhance their in-situ animal genetic resource conservation capacity as a high priority. Country Reports identified many elements for successful implementation of in-situ conservation programmes aimed at both restoring breeds at risk, and in encouraging use of local breeds to prevent them from becoming at risk.
Actions
51. Provide a range of incentives to farmers to encourage their participation in breed conservation plans, in particular to farmers in mountainous and other marginal areas in developed and developing countries, including: financial payments for farmers maintaining indigenous breeds, tax breaks, subsidized loans, providing access to land in exchange for conservation, and privatizing publicly funded animal genetic resource conservation projects where they have the potential to be economically sustainable.
52. Provide training to farmers and local communities to assist them to enhance production and improve returns from keeping indigenous breeds.
53. Support the development of niche markets for products of local breeds to increase profitability and encourage the keeping of local breeds.
54. Establish nucleus herds and flocks of breeds that are at risk, to supply breeding material to farmers and communities interested in participating in conservation initiatives.
55. Encourage and support research institutions and other public facilities to maintain populations of breeds that are at risk.
56. Encourage the formation of breed organizations or other non-governmental organizations to oversee breed conservation programmes and to enhance overall conservation efforts.
57. Establish breed conservation areas to prevent indiscriminate cross-breeding and to promote conservation of particular pure-bred populations, also for targeted cross-breeding.
58. Undertake research to support in-situ conservation, including research to improve the management of small populations.
59. Enhance disease control and harmonize disease management strategies with breed conservation plans.
Strategic Priority 3.3
Enhance capacity to implement ex-situ conservation measures
Countries indicated that ex-situ conservation measures are necessary to complement in-situ conservation measures. They noted the importance of well equipped modern laboratories to enable advanced ex-situ conservation. Many countries stressed the need to develop further their capacity to implement ex-situ conservation measures and indicated several priority areas for capacity building.

Actions
60. Undertake research to improve ex-situ conservation inter alia; selection of donor individuals, sampling size, inbreeding considerations, genetic relationships, quality evaluation, and storage technologies and methodologies.
61. Establish or strengthen facilities for ex-situ cryogenic storage, including secondary storage sites for backup collections; and also encourage use of existing commercial centres, and artificial insemination centres.
62. Establish sampling protocols and procedures to guide selection of donor animals at the breed level for collection of genetic material for ex-situ genebanks. 

63. Establish protocols for access to genetic material stored in ex-situ genebanks. 

64. Build up, and fill gaps in ex-situ collections, establish backup samples, and develop procedures for replenishment of genetic material taken from the genebanks.
65. Implement measures to protect genebanks storing animal genetic resources from disease outbreaks and assign special regulations for disease eradication programmes.
66. Provide training for genebank staff in all aspects of ex-situ conservation.
67. Establish populations of breeds at risk at off-farm locations, such as zoos and parks, both as contributions to conservation efforts, and to enhance public education and awareness of the roles and values of animal genetic resources.

Strategic Priority 3.4
Respect and maintain traditional knowledge, practices and lifestyles that support conservation efforts

Many countries stressed that successful in-situ conservation measures will benefit from respecting and maintaining the traditions, practices and lifestyles of local and indigenous people. Maintaining local breeds within traditional systems is the most cost-effective conservation measure available to many countries. Care must be taken to avoid the loss of breeds if change occurs to the production systems that have maintained the breeds.
Actions
68. Enhance efforts to collect and document traditional livestock knowledge and increase awareness of the contributions of indigenous and local communities, including pastoral peoples, in conserving animal genetic resources.

69. Translate or integrate traditional knowledge and practices into modern scientific tools and technology.
70. Maintain, respect and use traditional livestock knowledge, with the full involvement of the holders of such knowledge, to contribute to community conservation efforts. 

71. Strengthen capacities of local and indigenous communities, breed associations and non-governmental organizations to further enable their contribution to efforts to use, develop and conserve animal genetic resources.
72. Establish demonstration sites to promote exchanges among communities which use traditional knowledge, scientists, and government officials.

73. Raise awareness about the potential risks of indiscriminate cross-breeding within traditional production systems.

International Collaboration

Strategic Priority 3.5
Enhance regional and global collaboration to conserve animal genetic resources

Many Country Reports emphasized the benefits of regional or multilateral breed conservation plans, where breeds at risk are common to more than one country. Numerous countries recommended regional technical conservation projects for regionally important breeds, and supported collaborative research, noting that FAO should play a key role in facilitating the preparation of regional breed conservation plans, technical projects and in coordinating research.
Many Country Reports stressed the need for regional and global action to secure and maintain domestic animal diversity given the large number of livestock breeds that are known to be at risk and the large number of breeds for which the status is unknown. Many countries indicated that they do not have the current capacity to collect and store representative samples of their breeds at risk. Studies undertaken by FAO and others have found that only a limited number of breeds at risk are currently well represented in ex-situ collections. Almost none have been sampled at levels consistent with FAO guidelines for ex-situ sampling. A few countries suggested using existing facilities within a global network of genebanks as has been done for plant genetic resources, with each breed being kept in more than one location. Countries would need to stipulate conditions for access of stored materials. 
Actions
74. Prepare and implement regional breed conservation plans, where appropriate, to ensure efficient use of scarce financial resources and to make best use of available expertise. 
75. Use local or closely related breeds for restocking after emergencies and disasters.
76. Establish a global network of genebanks for animal genetic resources.

77. Establish “core collections” of genetic diversity for each species.

6 Policies, Institutions and Capacity Building

6.1 Introduction

Institutional development and capacity building are essential for many countries to enable them to achieve successfully the sustainable use, development and conservation of their animal genetic resources. Country Reports provided a number of strategic priorities for institutional development and capacity building, which are necessary to move from the strategic planning phase to the implementation of an effective national programme for animal genetic resources.  

6.2 Assessment - The State of National Programmes

Country Reports noted the need for strong national programmes for animal genetic resources to ensure a strategic approach to using, developing and conserving these vital resources. Both developing and developed countries indicated that national programmes are not yet established, or are in the early phases of development, and many countries indicated that establishment of a national programme for animal genetic resources was one of their highest priorities. 
Several countries with economies in transition reported that previously strong national programmes and supporting policies and infrastructure have collapsed, and are in need of revitalization. A few countries reported that they have already established comprehensive national programmes for animal genetic resources and indicated their willingness to share their experiences with other countries.

Country Reports indicated a number of other elements necessary to build a strong national programme. These are: improved policy development and a comprehensive legal framework for animal genetic resources; appropriate public funding systems; strengthening of the National Focal Point for animal genetic resources; enhanced networks for animal genetic resources; improved data and information management capacity; education and training; and awareness building. 

Policy development and legal frameworks: Most countries reported that their policies and legal frameworks for animal genetic resources are currently inadequate. In general, animal health policy and legislation is the most developed worldwide. Only a few countries, mostly developed countries, reported that they have well developed policies and legal frameworks for animal genetic resources, which enable and support use, development and conservation efforts.

The European Union has developed a framework on Rural Development Regulation and National Rural Development Plans. Through this and other specific instruments livestock producers have been increasingly encouraged to reduce stocking rates and become engaged in environmental management projects. This in turn has led to more extensive production systems, particularly in Less Favoured Areas and has reawakened commercial interest, e.g. in the United Kingdom’s native breeds such as Welsh Black, Sussex and Aberdeen Angus cattle. Promotion of research is covered by other EU Regulations on the conservation, characterization, collection and use of genetic resources in agriculture.
PHILIPPINES: Already in 1976, the Philippine Government created the Livestock Development Council as part of its declared policy to develop a livestock industry in order to increase the supply of livestock and livestock products to attain self-sufficiency in food commodities of animal origin.
UNITED STATES: Utilization of genetic resources in the U.S. is driven by market forces and a policy of providing consumers with low cost food which in turn stimulates economic activity in other sectors of the national economy.
Both developing and developed countries noted the need for policy and legislative development in the light of advancing technologies and methodologies and to provide a framework to respond to the complex set of driving forces that are shaping the livestock sector, including increasing public demand for sustainable development, food safety, and humane treatment of animals. 
In many countries, ethical concerns related to certain husbandry practices have aroused intense controversy and have resulted in new legislation to ensure animal welfare during production and before slaughtering. New requirements for the housing and transportation of live animals and the handling of animals in slaughterhouses and in fur production facilities have been introduced. Countries also reported the need for improved policies and legislation to prevent negative environmental impacts of livestock operations, such as reduced water supply and quality, air and land pollution, greenhouse gas emissions and the loss of biodiversity. If implemented, such measures would contribute to levelling the playing field for local versus high-production breeds. 
Some countries indicated that they are further developing national policies and legislation to regulate access to genetic resources and the sharing of benefits. A few countries noted the desire to improve policies and legislation to recognize and protect the rights of farmers and pastoral communities, and indigenous and local knowledge. A number of developing countries indicated that policy and legislative development were required to control breeding, and indiscriminate introduction and use of exotic breeds. Several developing countries reported that indiscriminate introduction of exotic breeds was a major concern and challenge to address. Uncontrolled contact was occurring between local breeds and exotic breeds, raising concerns of possible infection with diseases unknown in the local stock. Indiscriminate cross-breeding, and dilution of indigenous genes in the resulting mixed animal population, could change specific adaptation traits like disease resistance and heat tolerance. It could also change the nature of the animal products in such a way that they no longer meet the requirements of consumers, or change the ability of the animals to perform required functions. For example, cross-breeding of zebu type cattle with taurine breeds has resulted in changes in body conformation, a reduction of the hump, making them less useful for draught purposes when using local implements. A few countries noted the need to address the issue of theft of livestock stressing that their farmers cannot continue to invest in breeding stock with the fear that their animals will be stolen.
Overall, Country Reports revealed significant differences in the state of policy development and legal and regulatory frameworks for animal genetic resources between developed and developing countries. Many developing countries identified a lack of human and financial capacity as the major obstacle in the development of policies and legislation and regulatory frameworks for animal genetic resources.
The important role played by the National Focal Point for animal genetic resources was stressed as a key institutional element in many Country Reports. Most countries have established a National Focal Point for animal genetic resources and appointed a National Coordinator who serves as the main point of contact with the Global Focal Point. A few countries reported that have not yet established a National Focal Point, indicating a lack of financial resources to enable its operation as the main obstacle. 
FRANCE: In 1983 a body representing six ministries and six national scientific organizations, the Bureau of Genetic Resources, took up promotion and coordination of scientific actions in conservation, study and management of the genetic resources of the country. It established several groups for different species. The Bureau serves as the National Focal Point for Animal Genetic Resources.
Country Reports recognized the important role of national networks for management of animal genetic resources in supporting institutional development and capacity building. Networks are well developed in some countries. In these countries, non-governmental organizations, such as breeders’ associations, often design, plan and implement animal genetic resource programmes and action plans. They provide expertise and extension, facilitate marketing of the breeding stock and animal products, and initiate policy discussions. 
The National Farmers´ Association in URUGUAY plays an essential role in the livestock sector. For the last 133 years, it has motivated and coordinated farmers´ actions. For the last 50 years it has kept all the existing pedigree books. For sheep and dairy cattle farming, there are very active institutions that promote programmes for performance recording and genetic evaluation
UGANDA: The National Animal Genetic Resources Centre and Databank (NAGRC&DB) was established by Parliament, through the Animal Breeding Act, 2001, with a mandate to spearhead breeding activities in Uganda. The NAGRC&DB plays a leading role in the production of quality livestock genetics (breeding & stocking material), undertakes the training and sensitization of extension staff and farmers on breeding techniques and the proper management methods for livestock. It also plays a leading role in the gradual commercialization and development of livestock production.

In 2000, the Minister of Agriculture of POLAND approved conservation programmes for the genetic resources of indigenous animal populations; 32 specific programmes that covered 75 breeds, varieties and strains of farm animals, fish and bees. Advisory Boards and Working Groups for species and groups of species provide a platform for the integration of activities carried out by breeders associations and institutions involved in conservation of animal genetic resources.
The majority of countries established a national consultative committee or advisory group to guide the preparation of their Country Reports on animal genetic resources. These bodies consisted of representatives of key stakeholders. A number of countries have indicated that these committees or advisory bodies are being maintained to assist in planning and implementing the national programme for animal genetic resources. 

Many Country Reports indicated the important role international organizations are playing in supporting national and regional efforts to use, develop and conserve animal genetic resources. Specific reference was made to FAO and ILRI, the International Committee for Animal Recording (ICAR), and the European and the World Associations for Animal Production, which have provided valuable institutional and capacity building support to countries. The important role of non-governmental organizations, such as Rare Breeds International, was also noted, and further participation of international non-governmental organizations was encouraged.

National data and information systems and networks for animal genetic resources are relatively weakly developed. Many countries noted the importance of building stronger data, information and communication networks for animal genetic resources, noting that such networks lag far behind networks for plant genetic resources. They emphasized the need to broaden and strengthen the role of national and international organizations and institutions in the development of national programmes for animal genetic resources. Many countries stressed the benefits of being able to share data and information on animal genetic resources between countries. This process will require the establishment of standards and protocols. Countries also indicated the need better to share experiences, methodologies and opportunities for the future use and development of animal genetic resources. They stressed networking between National Focal Points for animal genetic resources and other experts, and the need to build stronger networks among relevant international organizations. 
In some countries, enhanced networking will require further enabling of the capability of the National Focal Point. Continued development of the DAD-IS as a global communication tool and clearing-house mechanism for animal genetic resources, will also facilitate networking, among countries and international organizations. Some countries indicated that there was a need to explore options to enable the acquisition of information on animal genetic resources currently retained by international breeding companies and which are not in the public domain.

The importance of education and training was stressed in most Country Reports. Developing countries indicated that a lack of trained staff was a major impediment to developing and implementing animal genetic resource policies, strategies, programmes and projects. Several developing countries indicated that opportunities for training in livestock production and animal genetic resource management within the countries were inadequate, and appealed for international collaboration to assist them to train both students and staff. Specific priorities for education and training are indicated in previous chapters.

Universities in GUATEMALA do not have courses on management of animal genetic resources. Most high level trained professionals are specialized in reproductive technologies, with very few professionals specialized in animal breeding. Training activities are scarce and only serve large livestock producers. Limited research programmes on livestock and limited extension programmes are considered as a major bottleneck.
The importance of raising awareness of the roles and values of farm animals, especially local breeds was stressed in many Country Reports. It appears that in many countries, policy-makers, farmers and the general public do not yet fully appreciate the essential contributions made by their livestock breeds, although the process of preparing the Country Reports has contributed to overcoming this problem. This has resulted in relatively low investments in developing these resources, and in many countries, livestock development is currently focusing on using exotic breeds, rather than developing and conserving local breeds.
Enhancing awareness of the roles and values of local breeds is essential in order to secure financial resources for their development and conservation. This is a high priority for many countries. International collaboration to enhance global awareness of the need to increase investments in the development and conservation of animal genetic resources was seen as highly beneficial. Many developing countries indicated that they would appreciate international support to develop communication messages and materials.
Goal 4:
Enhancing institutional development and capacity building to achieve the successful implementation of national programmes for animal genetic resources
National Level

Strategic Priority 4.1
Enhance policy development and legal frameworks for animal genetic resources to address the complex driving forces that affect the livestock sector

Many developing countries reported low levels of awareness among their policy-makers of the many roles and values of local breeds. This must be addressed if policy and legislative gaps are to be overcome. Some countries requested assistance better to understand the implications of international law, for example, the effect of trade and trade related intellectual property regimes on the use, development and conservation of animal genetic resources, and the impact of sanitary requirements and quarantine laws on the exchange of animal genetic resources. 

Almost all Country Reports indicated the need for improved policies and legislation for animal genetic resources. Some nations stressed the importance of establishing national breeding laws and policies to control or monitor the importation of genetic material. Others stressed the importance of policies and legislation aimed at the better use and development of local breeds. Some countries indicated the need to address legislative and policy barriers. A few countries noted that policies are needed to ensure that investments made in livestock development are equitably shared among all those that benefit. 
Actions
78. Increase awareness among policy-makers and members of the public of the many contributions of livestock, including local breeds.

79. Review and analyse current livestock policies and other policies that influence animal genetic diversity to ensure that they are compatible with the sustainable use and development of animal genetic resources, and link them to policies for compliance to other international conventions (e.g. Convention on Biological Diversity).
80. Improve integration of policies and legislation among various sectors to support livestock-related objectives and reduce conflicts among different interests.
81. As necessary, establish national breeding laws and policies to control or monitor the importation of genetic material. 
82. Ensure the meaningful involvement of local and indigenous communities, breed associations and non-governmental organizations in the development and review of national polices and legislation related to animal genetic resources. 

83. Develop national and regional mechanisms for monitoring policy changes affecting animal genetic resources, to ensure they are supportive of management objectives.
84. Provide or develop funding mechanisms for the management of animal genetic resources 
Strategic Priority 4.2:
Enhance national institutions for planning and implementing animal genetic resources initiatives, including National Focal Points for Animal Genetic Resources

Many countries stressed the important role of their National Focal Point in assisting in planning and implementing the national programme on animal genetic resources. They also noted the essential role of National Focal Points in achieving enhanced collaboration among countries in the region, and to ensure an effective interface between the country, regional focal points and the Global Focal Point. 
Many countries indicated the need for improved networking among all stakeholders. Improved networking among research and educational institutions and farmers and breeders’ organizations, was often stressed. 
Establishment or further development of a national data and information system for animal genetic resources is a high priority for many countries. It is considered as a key element for implementation of any livestock strategies and action plans, including conservation programmes for animal genetic resources. 

Actions
85. Establish, facilitate and support farmer interest groups, research, breeder organizations or associations and other relevant non-governmental organizations 

86. Establish, maintain and strengthen National Focal Points for animal genetic resources.
87. As appropriate, maintain and support national animal genetic resources advisory committees to support the design, elaboration and implementation of national programmes for animal genetic resources, and to monitor progress.

88. Develop strong national networks for animal genetic resources to promote the involvement of all stakeholders and enhance coordination of initiatives among diverse interests.
89. Define official regular tasks for National coordinators to strengthen their position.
Strategic Priority 4.3:
Enhance efforts to develop human resources capacity in priority areas for animal genetic resources management

Most Country Reports indicated the need for the development of human resources in many aspects of the management of animal genetic resources. This need was emphasized by developing countries as a high priority. There was a clear understanding expressed in many Country Reports that the development of human resources must be closely related to institutional development. In some countries, the lack of local qualified trainers was identified as an area that needed to be addressed. 

Country Reports indicated a need for training of personnel in the following areas: quantitative genetics and statistics: statistical sampling, survey techniques; performance recording and analysis, animal breeding and statistical genetic evaluation; molecular genetics and biotechnology: molecular characterization of breeds, cryoconservation methods, artificial insemination and embryo transfer techniques; recording and conservation genetics: organization and management of breed associations, animal identification schemes, database management, monitoring of animal populations, characterization and setting of breed standards, conservation strategies including gene bank management, and management of conservation projects; breeding plans: planning, implementation and improvement of animal breeding plans; policy, extension and education: development of legislation for the conservation and development of animal genetic resources, organization and operation of support services (e.g. extension services, artificial insemination units, animal health monitoring), farmer education including women and youth, and raising public awareness. 

Actions
90. Enhance national efforts and investments to increase opportunities for education and training in the use, development and conservation of animal genetic resources according to priorities identified in Country Reports.
91. Encourage and support students to undertake studies in animal genetic resources at the undergraduate and graduate levels. 

92. Train staff in advanced methodologies and technologies through short-term courses and study tours.

93. Strengthen research to support the sustainable use and development of animal genetic resources through enhanced investment by both the public and private sectors. 
94. Enhance communication and networking to better share the results of research on animal genetic resources with all those that may benefit from this knowledge; establish or strengthen partnerships among scientists and practitioners.
Strategic Priority 4.4
Strengthen research institutions and enhance research to support efforts to use, develop and conserve animal genetic resources
The development or strengthening of research institutions was identified as a critical priority in almost all Country Reports. Developing countries emphasized the need for modernization of existing research institutions or the establishment of new facilities and research programmes to better reflect the needs for sustainable use of animal genetic resources, including investigating the use of traditional indigenous knowledge, the rationalization of resource utilization, technology development, economic valuation of breeds, and the availability of finance to allow for exchanges among scientists. 

Many Country Reports indicated the need for cooperative research initiatives to support national efforts to better use, develop and conserve animal genetic resources. Many regions or countries mentioned that there may be common problems or interests that could be addressed by joint research efforts (e.g. breeds that are native to neighbouring countries and that play important economic and social roles in all of them). The importance of international cooperation was noted as crucial for many developing countries as the number of experts in these countries is often low. 

Several areas for research were identified in Country Reports. Research to increase understanding of the state of diversity was emphasized through surveys and breed characterization programmes to enhance the use and development of the available genetic resources. Multidisciplinary research to determine the distinctiveness and status of some breeds of livestock was noted as extremely important to assist in determining conservation priorities. Molecular genetic techniques would assist this effort, and cooperative research was considered necessary to consolidate research results. Countries indicated that production levels of indigenous animal genetic resources have been poorly investigated, and cooperative research is needed to address this. 
Actions
95. Strengthen research programmes that are directly related to the use, development and conservation of animal genetic resources through enhanced investments by both the public and private sectors.

96. Develop strategies for cryoconservation of the best suited material for each species (semen, embryos, cells). 

97. Modernize existing research facilities and establish new research institutions as required.

98. Better disseminate data and information resulting from research among all stakeholders.
Strategic Priority 4.5
Increase public awareness of the roles and values of animal genetic resources to promote further investments in this sector
Enhanced awareness of the many roles and values of animal genetic resources by members of the public and policy makers was identified in many Country Reports as a priority. Public awareness was seen as necessary to increase public funding for the conservation of local breeds. In some countries, there is a relatively high level of awareness of the contribution of animal genetic resources to food and agriculture, including their cultural values. However, in many countries, lack of awareness among members of the public and policy-makers of the roles and values of animal genetic resources, was considered a major problem. 

Country Reports indicated a number of methods to raise the level of public awareness including: media campaigns, engaging non-governmental organizations, better flow of information from professional sources to the public and to the media, agricultural fairs, presentation and promotion of products from local animal genetic resources, conservation of local breeds in public parks, and through formal education programmes. 

Actions
99. Raise public awareness of the roles, values and functions of animal genetics resources at special events where farm animals are profiled. 
100. Support non-governmental organizations’ efforts to increase awareness of the roles, values and functions of animal genetics resources.  
101. Engage the media to raise awareness of the roles, values and functions of animal genetic resources. 
102. Increase efforts to promote understanding of the need to conserve animal genetic resources within the private sector, and promote private sector involvement in conservation initiatives.
International Level

Strategic Priority 4.6
Enhance collaborative research to further develop methodologies for characterization, economic valuation and improved use of animal genetic resources
Many countries indicated the benefits of collaborative research. Priorities identified included inter alia; establishment of regional research centres for animal genetic resources and collaborative on-station and on-farm breed evaluation programmes for both local and exotic breeds and their crosses; comparative testing of different breeds in certain production systems; and identification of new characteristics of breeds. 
There are significant developments in biotechnologies that have the potential to be utilized to advance characterization, selection and conservation. Several countries noted the need better to share the results of current research and to improve interactions among countries in order to establish priorities for future research and technology transfer. Improved communication and networking among countries, and sharing of the results of research will benefit all countries. Many developing countries indicated the need for international assistance to set up modern laboratories and to enhance the exchange of staff from research institutions, to build global expertise and capacity in the use and development of animal genetic resources. Many developing countries stressed the importance of collaborative approaches to breed development.

Many countries indicated that it would be highly beneficial to enhance collaboration in research related to animal genetic resource characterization. A number of developing countries indicated that they did not have sufficient capacity to undertake research to advance characterization, and that support and interaction with research institutions outside their country was essential. They also indicated that characterization was challenging in some production systems, such as pastoral and transhumant systems, and indicated the importance of simplified protocols for characterization. 

Several countries indicated that economic valuation of animal genetic resources is not adequately advanced and is a priority research area. 

Actions
103. Undertake collaborative regional and global characterization research and analysis to better share emerging applications for improved characterization. 

104. Develop regional/global standardized protocols and formats for comparative performance characterization and to develop robust protocols to guide efforts to make breed comparisons across production environments, and appropriate methodologies where performance recording is challenging. 

105. Enhance international collaboration to determine opportunities for international training and education in all priority areas of animal genetic resource management, where this is not available within countries. 

106. Establish regional and global partnerships to facilitate the establishment of regional research centres and “Centres of Excellence” for animal genetic resources. 
107. Enhance collaborative research to further global efforts to enhance use and development of animal genetic resources. 
108. Establish a cadre of scientists and educators to identify potential sources of expertise to assist in developing animal genetic resource strategies and programmes. 
109. Enhance the sharing of experiences of countries that have established breed organizations and associations, and other units that provide extension services, veterinary care, etc. 
110. Convene training courses, workshops and symposia, with FAO playing a key role in their organization. 
Strategic Priority 4.7
Enhance opportunities for recipient and donor interaction to further mobilize support for animal genetic resource use, development and conservation

Reducing the current erosion of animal genetic resources will require significant and long-term investments. Financial resources will need to be mobilized from within countries and from donors to support developing countries and countries with economies in transition to implement the priority measures for conservation and sustainable use identified in their Country Reports. The enhanced involvement of the private sector, non-governmental organizations and foundations will also be highly beneficial.
Many developing countries and countries with economies in transition indicated the need for financial assistance to implement the national strategic priorities. Countries emphasized the need for long-term donor commitments, as animal genetic improvement projects and human resources capacity building programmes usually takes several years to achieve the desired outcomes.

Actions
111. Continue to convene donor stakeholder meetings to identify opportunities to mobilize financial resources to implement identified national priorities.

112. Enhance integration of programme delivery by international organizations to ensure financial resources are effectively delivered to national and regional priorities.

113. Increase the awareness of policy-makers in developing and developed countries of the important roles and values of animal genetic resources in order to increase investments in the management of these resources.

114. Through involvement in regional bodies and structures, establish initiatives aimed at the sustainable use and development of animal genetic resources to efficiently use scarce financial resources and make effective use of available expertise.
Strategic Priority 4.8
Establish Regional Focal Points as required, to enhance regional collaboration in the use, development and conservation of animal genetic resources 

Regional Focal Points for animal genetic resources have been established in Asia, Southern Africa and Europe. Currently, only the European Regional Focal Point is operational and assists with coordinating activities and communication among 39 National Focal Points. Since its inception, the secretariat has been provided by the Government of France, with additional financial contributions from 10 countries from within the region. The European Regional Focal Point provides support for undertaking projects, monitors development of relevant European policies, facilitates participation in meetings, and undertakes other activities of regional importance. 
The Asian Regional Focal Point was the first regional focal point to be established and operated under a five-year regional project between 1993 and 1999, involving 12 countries. Financial support for the operation of the Asian Regional Focal Point was provided by the Government of Japan. The Regional Focal Point for Southern Africa involved 14 Southern African Development Community Countries and operated from 1999 to 2002. It was initiated through a UNDP-funded project, and was hosted by the Ministry of Agriculture of South Africa.

Where they have been established, Regional Focal Points have proven invaluable in facilitating regional communications; providing technical assistance; coordinating training, research, and planning activities amongst countries; development of regional policies; assisting in identifying projects; and interacting with government agencies, donors, research institutions and non-government organizations. Despite the success of Regional Focal Points, mobilization of financial resources for their establishment and maintenance has proved to be difficult. 
Actions
115. Continue to investigate ways and means to establish and maintain regional networks for animal genetic resources and establish and maintain Regional Focal Points where appropriate.
Strategic Priority 4.9
Strengthen the involvement and contributions of international organizations in supporting the implementation of national priorities
Many Country Reports emphasized the need to broaden and strengthen the role of international institutions in supporting national and regional efforts to use, develop and conserve animal genetic resources. Organizations such as FAO, the international agricultural research organizations (e.g. CGIAR centres) or international NGOs, e.g. International Committee for Animal Recording (ICAR), World Association for Animal Production, (WAAP), were encouraged to increase their efforts to provide guidance and assistance to governments. 

Some countries noted the need to continue operation of the Global Focal Point to facilitate global and regional efforts to achieve the sustainable use, development and conservation of animal genetic resources, and to support national programmes for animal genetic resources.
Many countries emphasized the benefits of international collaboration to establish regional initiatives aimed at the sustainable use and development of animal genetic resources, particularly among countries utilizing similar breeds, or which have similar production conditions, using existing regional structures where they exist. Countries indicated the need to enhance animal genetic resource forums for information exchange among countries, in particular to exchange information on breed development through such mechanisms as regional and international workshops, and livestock exhibitions to demonstrate valuable breeds. 
A number of small island states indicated the need for regional collaboration as the scale of their economies prevented the development of technical capacity in all areas of animal genetic resource management within the country.

Actions
116. Enhance technical assistance from FAO and other organizations at the country and regional levels to advance and implement priority actions identified in Country Reports and to undertake required research and technical support. 
117. Enhance capacity within FAO and other international organizations, including the veterinary organizations and services, to further enable them to support implementation of national and regional priority actions for animal genetic resources.
118. Mobilize international institutions to enhance their interest in providing scientific and technical support for animal genetic resources.

119. Continue the operation of the Global Focal Point for animal genetic resources. 
7 Glossary:

Agricultural biological diversity: Parties to the Convention on Biological Diversity have adopted a broad definition of the concept of agricultural biological diversity with four main components being recognized: genetic resources for food and agriculture (plant, animal and microbial); components of agricultural biodiversity that provide ecological services (e.g. nutrient cycling, pest and disease control, pollinators etc.); abiotic factors, which have a determining effects on these aspects of agricultural biodiversity; and socio-economic and cultural dimensions (traditional and local knowledge, tourism and other socio-economic factors).

Animal genetic resources for food and agriculture (also referred to as farm animal genetic resources): are those animal species that are used, or may be used, for the production of food and agriculture, and the populations within each of them. These populations are classified as wild and feral populations, landraces and primary populations, standardized breeds, selected lines, and any conserved genetic material. 

Breed: A breed can be defined as either a subspecific group of domestic livestock with definable and identifiable external characteristics that enable it to be separated by visual appraisal from other similarly defined groups within the same species; or is a group for which geographical and/or cultural separation from phenotypically similar groups has led to acceptance of its separate identity.

Cross-breeding: The term cross-breeding in this report reflects the variety of use in the country reports for both systematic and unsystematic breeding. Unsystematic cross-breeding is the combination of two or more breeds for the creation of new genotypes without a clearly structured plan. Breeding partners could be either all local breeds (from the same location) or local and exotic breeds (from different locations). Systematic cross-breeding systems include the planned creation of composite breeds, rotational cross-breeding and the planned use of two or more breeds for the breeding of terminal products. 

Exotic breeds: which are maintained in a different area from the one in which they were developed, also including breeds that are not local. Exotic breeds comprise both recently introduced breeds and continually imported breeds. Recently introduced breeds are those, whose importation was within the last five or so generations for the species concerned, and which were imported over a relatively short period of time. These would include breeds that were imported in the recent past but that have not been reintroduced since that time. Continually imported breeds are breeds, whose local gene pool is regularly replenished from one or more sources outside your country. Many of the breeds used in intensive production systems or marketed by international breeding companies would be in this category.
Food security exists when all people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life. Food security has four important dimensions, namely availability, access, stability, and utilization.
Genetic erosion: Loss of genetic diversity between and within populations of the same species over time; or reduction of the genetic base of a species due to human interventions, environmental changes, etc. SHAPE  \* MERGEFORMAT 
Local breeds or locally adapted breeds: have been in the country for a sufficient time to be genetically adapted to one or more of traditional production systems or environments in the country; indigenous breeds, also termed autochthonous or native breeds, are adapted to and utilized in a particular geographical region, and form a subset of the local breeds.

The conservation of animal genetic resources: refers to all human activities including strategies, plans, policies, and actions undertaken to ensure that the diversity of farm animal genetic resources is maintained to contribute to food and agricultural production and productivity, now and in the future. There are two basic conservation methods, which are defined as in-situ conservation and ex-situ conservation.

In-situ conservation of farm animal genetic diversity: all measures to maintain live animal populations, including those involved in active breeding programmes in the agro-ecosystem where they either developed or are now normally found, together with husbandry activities that are undertaken to ensure the continued contribution of these resources to sustainable food and agricultural production, now and in the future.

Ex-situ conservation of farm animal genetic diversity includes two measures: in vivo – maintaining live animal populations out of the environment in which they have developed, in other regions of the country, or out of production system at  show grounds, farm parks etc., and in vitro – the cryoconservation of any genetic material including semen, oocytes, embryos, cells, tissues or DNA.
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