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Summary
European countries are individually and in collaboration carrying out active work on animal genetic resources (AnGR). The region has
a very good starting point for work on AnGR: The breed concept was developed in Europe; current European mainstream breeds are
derived from local breeds and, in many species, have further formed the core of the international breeds; there has always been very
active research in Europe on farm animal genetics and breeding, including sustainable utilization and management of variation.

Since the 1970s and 1980s many European countries have been paying attention to local breeds and have saved many of them from
total extinction. In quite a few countries, the conservation work has been supported by cryopreservation. In the Food and Agriculture
Organization of the United Nations (FAO) coordinated process, Europe has actively contributed to assessing the State of the World’s
Animal Genetic Resources and will continue to implement the Global Plan of Action. There are now national action plans in most of
the European countries.

The European consumption of animal products has changed very little over recent decades. At the same time, production has become
very intensive. Among other driving forces, the development of agriculture is steered by the EU policies. The last decade has seen new
kind of thinking and measures directed towards an overall consideration of rural development. This has given room for the revitaliza-
tion of many local breeds. The aim is to have schemes that promote the self-sustainability of local breeds. The EU also has a very
ambitious research programme to support these aims while enhancing the overall sustainable production and management of biological
resources.

The European Regional Focal Point for Animal Genetic Resources (ERFP) is a common forum for the coordinators of European
national programmes on AnGR. There are also many non-governmental organizations (NGOs) working in the animal sector. These
NGOs and networks are most relevant to raising awareness about the importance of values of AnGR and in enhancing activities
that contribute to conservation and sustainable use of AnGR.
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Résumé
Les pays européens travaillent activement, tant séparément qu’en collaboration, dans le domaine des ressources zoogénétiques. La
région dispose d’un excellent point de départ pour le travail sur les ressources zoogénétiques: le concept de race a été élaboré en
Europe; les races européennes courantes dérivent des vielles races locales et, dans de nombreuses espèces, ont en outre formé le
noyau des races internationales; en Europe, la recherche sur la génétique et sur la sélection des animaux d’élevage a toujours été
très dynamique, notamment en matière d’utilisation durable et de gestion de la variation.

Depuis les années 70 et 80, de nombreux pays européens prêtent beaucoup d’attention aux races locales et en ont sauvé plusieurs de la
disparition totale. Dans un assez grand nombre de pays, le travail de conservation est soutenu par la cryoconservation. Dans le cadre du
processus coordonné par la FAO, l’Europe a activement contribué à l’évaluation de L’état des ressources zoogénétiques pour l’alimen-
tation et l’agriculture dans le monde et poursuivra dans la mise en œuvre du Plan d’action mondial. Dans la plupart des pays européens,
les Plans d’action nationaux sont à présent en place.

Au cours des dernières décennies, la consommation européenne des produits d’origine animale n’a pas beaucoup changé. En même
temps, la production est devenue très intensive. Le développement de l’agriculture est principalement dirigé par les politiques de
l’UE. Au cours de la dernière décennie, on a assisté à une nouvelle façon de penser et à la mise en œuvre de mesures favorisant
une prise en compte globale du développement rural, ce qui a rendu possible la réapparition de nombreuses races locales. Le but
est d’avoir à la disposition des plans visant à promouvoir l’autogestion durable des races locales. L’UE dispose également d’un pro-
gramme de recherche très ambitieux qui soutient ces objectifs tout en favorisant la production durable et la gestion des ressources bio-
logiques en général.

Le Centre de coordination européen pour les ressources zoogénétiques est un forum commun pour les coordinateurs des programmes
nationaux européens sur les ressources zoogénétiques. De nombreuses organisations non gouvernementales travaillent également pour
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ce secteur dans le cadre de la production animale en général et dans la conservation des ressources zoogénétiques et dans la sélection
animale en particulier. Ces ONG et ces réseaux sont particulièrement utiles dans les actions de sensibilisation sur l’importance des
valeurs des ressources zoogénétiques et dans l’amélioration des activités en faveur de la conservation et de l’utilisation durable des
ressources zoogénétiques.

Mots-clés: Ressources génétiques, production animale, sélection animale, durabilité, programmes ruraux, races locales

Resumen
Los países europeos están, tanto individualmente como en colaboración, llevando a cabo un trabajo activo sobre los recursos
zoogenéticos (AnGR por sus siglas en inglés). La región tiene un muy buen punto de partida para trabajar en los AnGR: el concepto
de raza se desarrolló en Europa; las actuales razas europeas reconocidas descienden de las antiguas razas autóctonas y, en muchas espe-
cies, han formado la mayor parte del núcleo de las razas internacionales; ha existido siempre una investigación activa en Europa sobre
los recursos zoogenéticos y mejora genética, incluida la utilización sostenible y la gestión de la variación.

Desde la década de los setenta y los ochenta muchos países europeos han prestado atención a las razas autóctonas y han salvado a
muchas de ellas de su total extinción. En bastantes países el trabajo de conservación se ha basado en la criopreservación. En el proceso
de coordinación de la FAO, Europa ha contribuido activamente a la evaluación de La situación de los recursos zoogenéticos mundiales
y seguirá implementando el Plan de acción mundial. Actualmente existen Planes de acción nacionales en la mayor parte de los países
europeos.

El consumo de productos de origen animal en Europa ha cambiado muy poco a lo largo de las últimas décadas. Asimismo, la
producción se ha intensificado notablemente. El desarrollo de la agricultura está regido principalmente por las políticas de la UE.
En la última década hemos sido testigos de una nueva corriente de pensamiento y de unas medidas orientadas hacia una
consideración mundial del desarrollo rural. Esto ha dado lugar a la revitalización de muchas razas autóctonas. El objetivo es contar
con esquemas que promuevan el auto-sostenimiento económico de las razas autóctonas. La UE posee también un programa de
investigación muy ambicioso para apoyar estos objetivos al tiempo que mejora la producción en general y la gestión sostenibles de
los recursos biológicos.

El Punto focal europeo para los recursos zoogenéticos (ERFP por sus siglas en inglés) es un foro común para los coordinadores de los
programas nacionales europeos sobre los AnGR. También existen muchas organizaciones no gubernamentales que trabajan en pro del
sector de los animales de producción en general y de la conservación de los AnGR y en la mejora animal en particular. Estas ONGs y
las redes son esenciales para crear conciencia acerca de la importancia de los valores de los AnGR y ponen de relieve las actividades
que contribuyen a conservar y utilizar de forma sostenible los AnGR.

Palabras clave: Recursos genéticos, producción animal, mejora animal, sostenibilidad, programas rurales, razas autóctonas
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Introduction

Global Plan of Action provides a new framework

The need to enhance conservation and sustainable use of
farm animal genetic resources (AnGR) reached a major
milestone when the Global Plan of Action (GPA) and
the Interlaken Declaration on Animal Genetic Resources
(FAO, 2007c) were adopted. These documents set out
the objectives and commitment for the work on AnGR.
Their text fully responds to the obligations set out by the
process following the Convention on Biological
Diversity (CBD) to conserve AnGR as part of biodiversity,
to ensure their sustainable use and to provide for equitable
sharing of the benefits arising from their use. The first two
pillars are comprehensively covered in the GPA and the
text for the third pillar urges countries, under the Food
and Agriculture Organization of the United Nations
(FAO) coordination, to review their needs as regards
access and benefit sharing (ABS) issues.

The core of the GPA is made of four priority areas: (1)
characterization, inventory and monitoring of trends and

risks; (2) sustainable use; (3) conservation; and (4) pol-
icies, institutions and capacity building. Of the four impor-
tant priority areas, the European region was very
particularly keen to emphasize the sustainable use priority
area. This interest is due to the need to improve the self-
sustainability of local breeds and to pay attention to
selection goals and maintenance of genetic variation in
intensively selected mainstream breeds. Many European
countries have, over the last few decades, worked actively
in creating inventories of their AnGR and in implementing
actions to enhance conservation and sustainable use of
AnGR. National programmes include strategies and
actions to rescue rare breeds and measures aiming to
re-establish the self-sustainability of local breeds. On the
other hand, there is still an urgent need for further action
to halt the loss of diversity and to promote sustainable
use. Both in situ and ex situ strategies need to be strength-
ened. In some countries, better data management might be
needed, while in other countries emphasis may need to be
placed on issues such as cryopreservation. In many
countries, contingency plans are not in place.
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Europe strongly contributed to the GPA

The preparation of the GPA was strongly based on contri-
butions from countries. The country reports contained not
just information on the state of AnGR within individual
countries, but also an analysis of the country’s capacities
in the area and future needs. It is probably not an exagger-
ation to say that before the country reports, AnGR were
considered as consisting of only rare or forgotten local
breeds. The new survey opened participants’ eyes and
allowed them to look into questions in a new way and to
think about the state of the animal production sector as a
whole and about its potential for development. European
countries were very keen on reviewing their animal pro-
duction and development work and the related AnGR.
The individual country reports are available to view on
DAD-IS (Domestic Animal Diversity Information System).
The outcome of the European country reports have also
been summarized (FAO, 2007a) and annexed to the State
of the World’s Animal Genetic Resources for Food and
Agriculture (SoW-AnGR; FAO, 2007b). European experts
have actively taken part in writing thematic studies and indi-
vidual chapters in the SoW-AnGR. The topics have covered
areas like regulatory options for exchange and sustainable
utilization of genetic variation and genomics.

Current policy issues: GPA implementation and
ABS regime

Implementation of the GPA on AnGR is one of the priority
areas in the Multi Year Programme of Work of the FAO
Commission on Genetic Resources for Food and
Agriculture (CGRFA). Moreover, as the Conference of the
Parties of the CBD have been discussing an international
regime on ABS, and the 11th Regular Session of CGRFA
also agreed on the importance of considering ABS in
relation to all components of biodiversity for food and agri-
culture, an international regime on ABS under the CBD is
likely to be a framework regime requiring further elaboration
for specific genetic resource areas. Animal Genetic
Resources for Food and Agriculture forms one such area.
In particular, an important unanswered question is: Which
specific policies and measures might best constitute com-
ponents of an international regime specific for AnGR?

At first sight, international exchange and use of AnGR
might seem to take place relatively unhampered, and with-
out strong government policy interference, with the excep-
tion of veterinary protection measures. The exchange of
breeding animals and semen is active and occurs on a regu-
lar basis. Questions related to the ownership of AnGR and
ABS have been mostly ignored, except the patenting of
new tools, which exploit molecular genetics. Some poten-
tially unfair process patents have also triggered discussion
on ABS-type issues. However, the likely adoption of an
international regime on ABS justifies a consideration of
current practices against the background of new generic
rules on ABS. Clearly in strengthening national

programmes and in tackling international questions, there
is much work ahead and active discussion is needed within
and between countries.

The plant genetic resources community has experienced a
different kind of development. Plant varieties have been
protected since the early 1960s. At the same time,
diversity-rich regions and developing countries have
been emphasizing the benefit sharing issues and plant
breeders have been interested in the facilitation of easy
access to genetic resources. These are some of the key
motivations for adopting the International Treaty for
Plant Genetic Resources for Food and Agriculture
(2004). Although the practices for AnGR are very different
(e.g. Hiemstra et al., 2006), it is worth thinking about the
political implications and possible benefits of the develop-
ment of common guidelines or recommendations or even,
perhaps, a formalized agreement on AnGR. This would
clarify the issues involved and remove uncertainties. It
would certainly give the sector the visibility and recog-
nition it deserves.

The aim of this article is:

1. to describe developments and trends in Europe related
to AnGR conservation and use;

2. to introduce European policies and major actors, stake-
holders and networks.

With this publication we also want to show that AnGR
conservation and sustainable use are a matter of different
policy areas that can contribute to the same objective.
There are lots of opportunities to support and enhance
agrobiodiversity in Europe.

State of AnGR and animal production
in Europe

European trend in production and consumption
and international trade

The use of AnGR follows the trends in the livestock sector,
in particular trends in food consumption. There is an
increasing demand in global consumption of animal
protein. On average, per capita consumption of animal-
derived food is highest among high-income groups and
growing fastest among lower- and middle-income groups
in countries that are experiencing strong economic growth.
People in industrialized countries currently derive more
than 40 percent of their dietary protein intake from food
of livestock origin, and there has been little change in
this proportion in the last two decades (Steinfeld et al.,
2006). Some higher-income sections in societies are cut-
ting down on these components in diet for a number of
reasons including health, ethics and an altered level of
trust in the livestock sector.

There is some heterogeneity among European countries in
the trends in production and consumption, but overall the
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state and changes follow the patterns seen in developed
countries. Between 1985 and 2008, the total meat pro-
duction in Europe stayed the same or decreased slightly.
Only poultry production experienced considerable
increase, with the annual rate being 2.5 percent. Pork pro-
duction fluctuated over the 20-year period with hardly any
overall increase and beef production actually declined by
one-third. In Europe, the number of dairy cows is now
less than half of what it was 20 years ago while owing
to higher yield the total milk production has decreased
only by 20 percent. Consequently, more dairy products
are now imported to Europe (FAO, 2009).

In many European countries, livestock production and
merchandising are a significant business, accounting for
half of the agricultural gross domestic product. The last
decades have seen the transition from extensive to inten-
sive production. These changes have often been
accompanied by major negative environmental conse-
quences. Consumers perceive organic farming as a sustain-
able way to produce food. Many European farms have
switched to certified organic production. Within EU,
some 4 percent of the farmed area belonged to organic
agricultural production in 2005 with much variation across
countries. The area was highest (11.0 percent) in Austria,
while in many other countries less than 1 percent
(European Commission, 2009).

For Europe, population growth has very much ceased and
moderate economic growth is expected. For these reasons,
no major changes in demand can be expected. Poultry,
pork and cheese production are expected to increase by
10 percent in the next 10 years while butter and beef con-
sumption will reduce by some 5 percent. In the context of
increased yields per head and strict quota rules, the EU
dairy herd is projected to fall. This is a major factor driving
the decline in EU beef production (Table 1, OECD-FAO
Agricultural Outlook, 2009–2018).

The trade balances in animal products have recently chan-
ged and this is expected to continue in the coming years.
From the European perspective, this is linked with growing
demand in developing countries and EU policy reforms.
The proportion of world exports supplied by Europe is
projected to decrease. Moreover, the global threat of
disease outbreaks and their after-effects are a dampening
factor affecting otherwise generally positive prospects for
world meat trade (Silvis, 2006).

State of European AnGR

The trends in the livestock sector in Europe during the past
decades have gone hand in hand with the use of special-
ized breeds and hybrids. A few international mainstream
breeds dominate animal production and mainstream breeds
of the past became rare breeds. Table 2 (FAO, 2007b)
shows that more than 20 percent of the European breeds
are reported as extinct and about 30 percent of them are
“at risk”. The percentage of breeds with status unknown
is less than in other regions; however, the high number
of breeds at risk is still worrying.

In this context of global breed statistics we also must rea-
lize that “breed” is a European concept. Although there are
different breed definitions in use, in the European context,
a “breed” is an important conservation entity. However,
maintaining within breed diversity or “overall allelic diver-
sity” is as important as maintaining breeds.

History of breed development

Over centuries, livestock populations have been divided into
a number of subpopulations, because of geographical iso-
lation, selection by their human keepers and other evolution-
ary forces. These subpopulations may loosely be termed as
breeds. We can argue that breed is often also a cultural term.

The year 2009 celebrated Darwin, as it was 200 years from
his birth and 150 years from the publication of The Origin
of Species (Darwin, 1859). He was very familiar with dom-
estic animals, and to denote the difference from natural
selection or unconscious selection, he called the farmers’
and breeders’ work “artificial selection”. Prior to Darwin,
species and breeds were considered fixed and idealized
types with no meaningful variation, which made Darwin
sarcastically consider “that there formerly existed in
Great Britain eleven wild species of sheep peculiar to it”.

Livestock shows have had an effect on emphasizing the
ideas about the correct conformation and colour.
Intentional inbreeding was sometimes used to remove the
heterogeneity within a breed. While most of the European
breeds are fairly uniform by their image, there are excep-
tions. For example, European goat breeds are phenotypically
very heterogeneous. In Iceland, a uniform outlook has
never been a target in cattle, sheep or horse, while variation
in colour has been much appreciated (Adalsteinsson, 1991).

Table 1. The actual and predicted changes in cattle, pig and chicken sectors in Europe.

Year Beef 106 tn Pig meat 106 tn Chicken meat 106 tn Milk 106 tn No. of
dairy cows 106

Milk yield
(kg per cow)

19851 18 26 9 275 89 3080
20081 11 26 12 210 41 5120
20182 −4% +9% +8% +2%

1Production in whole Europe (source: FAOSTAT).
2Predicted change in production over the period 2008–2018 in EU-27 countries (source: OECD-FAO).
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Developments in animal breeding

Gibson and Pullin (2005) describe several phases of live-
stock breeding in industrialized countries. In the nineteenth
century, urbanization and the development of more inten-
sive agriculture led to the stabilization of many breeds as
distinct genetic entities through the establishment of
breed societies that defined breed characteristics and
purity. The first pedigree books were established in Great
Britain as early as in the eighteenth century. The turn of
the twentieth century was a very active period in the foun-
dation of breeding associations. Local breeds were seen as
a part of national identity.

Breeds that were better adapted to modern production sys-
tems became more widespread, while other breeds conse-
quently declined and even became extinct in a
considerable number of cases (FAO, 2007b). In the middle
to late twentieth century, modern within-breed genetic
improvement programmes became widely established.
This was coupled with specialization in the livestock sec-
tor, extensive use of crossbreeding, and the rise of breed-
ing cooperatives and companies. Animal breeding was
modernized by market growth, transport and communi-
cation, and an improved understanding of genetics.

Primary production with specialized breeds is part of a
standardized and efficient food chain that is very much

controlled by national, and also more and more by inter-
national, commercial operators. Although mainstream
breeds stem from local breeds, the major factors driving
the livestock sector are often a threat for less competitive
and marginalized local breeds. On the other hand, the
last two decades are showing how European/national pol-
icies and stakeholder strategies can positively influence the
future of local cattle breeds. Since European countries
committed themselves to international obligations to con-
serve and sustainably use AnGR (CBD, FAO GPA),
national action plans are being developed. National action
plans are now including strategies and measures on how to
maintain local cattle breeds and how to make them more
self-sustaining.

Global exchange and the rise of global players in
animal breeding

Over the recent decades, the exchange of breeding animals
within Europe has been very active. The global gene flow
has been mainly between the countries in the north, less so
from north to south or from south to south. Compared with
these flows, there is very little south to north exchange.
Among the five major livestock species – cattle, sheep,
goat, pig and chicken – the internationalized breeds are
dominating the breed spectrum in the world. In cattle,

Table 2. Risk status of the world’s mammalian breeds in January 2006 (figures by region) (copied from the SoW report,
FAO, 2007b).
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eight of the most popular breeds have a European origin.
The most important is the Friesian dairy breed with its
North-American Holstein upgrade. Charolais is the most
widely used of the pure beef breeds. In sheep the
European dominance is lower, with five of the top ten
breeds and the figures are much lower for goats. All five
leading pig breeds are European (FAO, 2007b).

In terms of the number of active breeding organizations or
breeding companies, European companies and coopera-
tives have obtained a substantial market share. Breeding
material or breeding stock from European breeding indus-
try forms the basis for a large share of global cattle, pig or
poultry production. For example, in the poultry industry, a
small number of multinationals are actively selling highly
specialized hybrid layers and broilers, using a very limited
number of intensively selected breeding lines. Similar
developments could also be seen in the pig and cattle
sector.

Common policies

Common Agricultural Policy since the late 1950s

Agriculture has always been one of the most important
sectors in European policy. Although not all European
countries are part of the EU, non-EU countries have
gone through similar developments as EU countries. The
first Common Agricultural Policy (CAP) was set as early
as 1957. There was a need to make agriculture more pro-
ductive to meet the requirements for more stable markets
and for moderately priced food. The farmers’ living stan-
dards were also hoped to be improved. The objectives
were gradually realized and eventually over-realized, so
that discussion over decades changed to overproduction,
trade distortion and environmental questions. The 1990s
have seen reformations in the CAP aiming at moving agri-
culture towards market principles and at the same time
becoming more sustainable. At the same time, policies
have been widened to cover rural activities other than
agriculture, such as on-farm food processing and tourism.

Policy changes in agriculture and rural
development

As a result of the CAP reform, adopted by the European
Council in 2003, subsidies became more independent
from the volume of production and rather linked to
environmental, food safety and animal welfare standards.
The goals for rural development are achieved through
diversification. Farmers are encouraged to take part in
new kinds of activities directed towards e.g. biodiversity
and environmental services, as conventional agriculture
is no longer an automatic source of income.

Management of AnGR in Europe can also benefit from this
shift in CAP. The European legal framework provides for
financial support to be given to farmers rearing farm animals

of “local breeds indigenous to the area and in danger of
being lost to farming” in the context of rural development
objectives and agri-environmental programmes.

In theworld or evenwithin a region, like Europe, there iswide
heterogeneity among animal production systems and the use
of local or mainstream genetic resources. Common policies
have to be comprehensive enough to be adapted to specific
breed cases, their needs, and national or regional specificities.
At the European level, a number of policy areas might,
directly or indirectly, promote or hamper the use of local
breeds. For example, livestock biodiversity and rural develop-
ment objectives can be easily connected, or strict sanitary
measures should not unnecessarily hamper the conservation
and use of local cattle breeds. Common policies should
avoid unbalanced effects across countries and should be
accompanied by local policies tailored to specific country/
breed situations (“one size does not fit all”).

Veterinary and zootechnic legislation

The EU has identified food safety as one of its top priori-
ties and has developed considerable legislation regulating
the safety of food, including animals and animal products.
Because of newly discovered health hazards and newly
developed technologies, such as genetic engineering, EU
legislation with regard to food has recently undergone sig-
nificant reform.

The EU legislative framework for food safety affects live-
stock production and marketing, and hence the utilization
of AnGR. The legislative texts are designed primarily to
regulate imports and intracommunity trade involving ani-
mals and animal products.

The situation on animal diseases in Europe remains very
good, despite the recent issues such as BSE (Bovine
Spongiform Encephalopathy) and foot and mouth disease.
Modern animal production is more affected bymultifactorial
syndromes related to poor housing, feeding or hygiene. At
present, the veterinary control and eradication schemes in
Europe are so effective that any emerging major disease is
quickly removed (Cunningham, 2003).

EU legislation related to animal breeding is contained in
the Community’s zootechnical legislation. This legislation
aims to promote free trade in breeding animals and genetic
material while considering the sustainability of breeding
programmes and conservation of genetic resources.

The aims are reached by harmonized recognition of breed-
ing organizations, pedigree certificates, criteria governing
entry in herd books, performance testing, and genetic
value assessment and acceptance for breeding purposes.

Programme GENRES 870/04

In the Biodiversity Action Plan for Agriculture, the
European Commission proposed to launch a new commu-
nity programme on the conservation, characterization,
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collection and utilization of genetic resources in agriculture.
The community programme, which has been established by
Council Regulation (EC) No 870/2004, promotes genetic
diversity and the exchange of information including close
coordination between member states and between the
member states and the European Commission. The
budget allocated to this programme, which complements
the actions co-funded by the new Rural Development
Council Regulation (EC) No 1698/2005 [Article 39(5)],
amounts to EUR 8.9 million. The community programme
co-funds 17 actions, involving 178 partners located in 25
member states and 12 non-EU countries. The actions started
in 2007 and have a maximum duration of 4 years. There are
five projects dealing with AnGR (http://ec.europa.eu/agri-
culture/genetic-resources/actions/index_en.htm). The first
community programme, established by Council
Regulation (EC) No 1467/1994, gave rise to 21 projects,
with a total EU co-funding of around EUR 10 million in
1996–2005.

Incorporation of AnGR in different policy areas

Over the years, the EU has shown much interest in incor-
porating issues of genetic resources in policy making. The
member states coordinate their common position at the
council level and the member state holding the presidency
expresses the EU position at FAO level. So far, the AnGR
issues are dealt by several directorate generals: SANCO
(Health and Consumer Affairs – zootechnics, animal
health), AGRI (Agriculture and Rural Development –

CAP), ENV (Environment – follow-up of CBD), RTD
(research) and DEV (Development – FAO-issues).
Currently, the European Commission, however, lacks
expert units devoted solely to AnGR issues. The work
on AnGR would benefit if there was a single body dealing
with animal breeding and conservation issues within the
EU, as it is the case for plants. The common legislation
has harmonized national legislation in EU countries and
raised the awareness on the importance of sustainable con-
servation and utilization of AnGR. EU is emphasizing the
need for achieving profitable production for all farm animal
breeds. The patent rights are defined in Europe by the
European Patent Convention and EU has adopted a direc-
tive for biotechnological patents, which is setting special
rules for the grant and scope of the protection for this
type of patents (98/44/EC). This directive has rules target-
ing patents on both plant- and animal-related inventions.

Modern approaches in the management of
AnGR

Sustainable breeding programmes

Modern animal breeding has moved from selection on
single traits (e.g. growth, leanness, milk production and
egg production) to selection for multiple traits that balance

production, reproduction, product quality and animal
robustness characters.

Sustainability of a breeding programme has many aspects
worth considering. A wide-ranging discussion on them is
given by Woolliams et al. (2005) with some of them pre-
sented here. (1) The objectives in the operations should
be shared by all the stakeholders in the production chain.
The development schemes should also address socio-
economic impact (rural economy, national economy, subsi-
dies and export/import), public perception on breeding
technology and environmental consequences (quality of
environment and landscape management). (2) The analysis
of demand and market should take into account political
and economic global and national trends, and the prefer-
ence by the consumers and the society. Fragmentation in
consumption habits and marketing is an important factor
in modern societies. (3) The recording schemes are an inte-
grated part of production in farms. The more expensive
schemes involve health and welfare traits and molecular
genetic typing of animals. (4) A breeding and conservation
scheme should be designed to avoid genetic risks owing to a
low number of parents, which may cause genetic drift or
even inbreeding depression. A breeding programme needs
backup storage of genetic material in frozen semen and
embryos to replenish the genetic variation in the future.
Another type of risk is that the long-term results in breeding
programme may deviate from the desired ones because of
ignorance of unfavourable side-effects owing to narrowly
focussed selection. (5) Importation planning should also
take into account the possible risks of diseases. Avoiding
continued dependence on importation is in this sense very
wise. (6) The best possible experts should be used in devel-
opment, planning and operative work. For example, if the
marketing is not done professionally, domestic or inter-
national operations may fail in gaining new market ground
or in maintaining the existing one.

Revolutionary genomic tools

Genomics research has made impressive progress in recent
years. Genomic tools have been exploited widely in many
areas, in characterizing the diversity of farm animal popu-
lations and in locating genes (QTL, quantitative trait loci)
mediating the variation in production, health and reproduc-
tion traits. Assuming that the DNA markers being used are
neutral, with a number of independent markers it is poss-
ible to find out which marker alleles are common or differ-
ent among related breeds and thereby estimate the
relationships among breeds. Pig breed diversity was
assessed using 50 microsatellites (SanCristobal et al.,
2006). The neighbour-joining tree drawn from the
Reynolds distances among the breeds showed that the
national varieties of major breeds and the commercial
lines were mostly clustered around their breeds of refer-
ence (Duroc, Hampshire, Landrace, Large White and
Piétrain). In contrast, local breeds, with the exception of
the Iberian breeds, exhibited a star-like topology.
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In sheep, levels of heterozygosity were slightly higher in
southern than in northern sheep breeds, consistent with
declining diversity with distance from the near eastern
centre of domestication (Lawson et al., 2007). The diver-
sity study on goats (Cañón et al., 2006) also supports the
hypothesis that domestic livestock migrated from the
Middle East towards western and northern Europe and
indicate that breed formation was more systematic there
than in the Middle East. The studies have been used to
find the genetic distances between the cattle breeds and
thereby find the most unique breeds with highest value
for conservation (Cañón et al., 2001). The Weitzman
approach in breed diversity studies has been criticized
for neglecting the within breed variation (e.g. Toro,
2006). The chicken diversity study (Hillel et al., 2003)
was accompanied by a cluster analysis about the compo-
sition of named breeds (Rosenberg et al., 2001). This
kind of study would set more comprehensive criteria for
choosing populations for conservation.

The most recent technology is direct sequencing of indi-
vidual genomes. This would provide new possibilities to
reveal how domestication and selection have affected the
genomes. The approach has been recently used in chicken
(Rubin et al., 2010).

QTL mapping has attracted many research groups. The
research has been aimed at improving the understanding
about quantitative genetics and at finding markers that
could be used in enhancing the selection in traits subject
to substantial non-genetic variation where conventional
selection is rather inefficient. Thousands of QTL have
been found across species, while very few cases have led
to identification of the actual locus causing the variation.
Many QTL-related patents have been released, though
with rather thin practical usefulness. The animal breeding
industry has therefore very enthusiastically switched to a
new approach of using thousands of single nucleotide poly-
morphism (SNP) markers to find their individual effects
among reliably tested individuals and thereby obtain pre-
dicted genetic values for marker typed newly born individ-
uals (Meuwissen, Hayes and Goddard, 2001). The new
strategy would accelerate breeding programmes with only
a fraction of the costs of a conventional programme
(Schaeffer, 2006). The successful application would require
over 2000 reference individuals with accurately known
genetic values (VanRaden et al., 2009), feasible only in
large-scale dairy cattle breeding. When individual oper-
ations at a country level in Europe are far from the required
scale, this has triggered a new kind of collaboration
between the countries and breeding companies.

Actors and networks

Networking in Europe has taken many forms. There is
regional collaboration by the countries to respond to the
FAO-coordinated work. Non-governmental organizations

(NGOs) are functioning in different areas: research, gen-
eral animal production, animal breeding, rare breeds, etc.
The EU research framework programmes are facilitating
lots of different types of collaboration across countries.
There is also collaboration on harmonizing and delivering
the data on breed diversity and state of conservation work
in Europe.

Governmental organizations

The implementation of CBD is carried out by individual
countries. The treaties, obligations, standards and rec-
ommendations accepted at an international level are devel-
oped and implemented within the countries by adjusting
and completing the respective national strategies and pol-
icies, laws and statutes. Most of the European countries
have national action plan to coordinate the inventory,
breeding, conservation and capacity building topics for
AnGR. Each country has networks for the management
of genetic resources, including administration, breeding
organizations, research and hobby societies. European
National Coordinators for AnGR (NC) play a central role
in the coordination of work at national level and NCs are
organized in a European network.

European Regional Focal Point for Animal Genetic
Resources
Europe plays an important role in the global programme for
AnGR. Until 2007, it was the only region that had a common
secretariat working towards a coordinated programme. It is
called the European Regional Focal Point for Animal
Genetic Resources (ERFP). The ERFP is the European
implementation of global strategy of the FAO for the man-
agement of farm AnGR. ERFP is a communication platform
managed by a secretariat and steering committee. It pub-
lishes information for the national coordinators and ensures
the exchanges of information and experience between the
different countries and the governmental and NGOs.
When compared with the well-established networks in the
PGR sector (ECP/GR – European Cooperative Programme
for Crop Genetic Resources Network) and forestry
(Euforgen – European Forest Genetic Resources
Programme), there is clearly a need to further strengthen
the European regional coordination on AnGR.

ERFP works with subregional organizations in order to
reinforce the common approach in neighbouring countries
having the same problems or needs. For example, the
Nordic countries are collaborating in the area of AnGR.
This includes research, breeding organizations and the
joint work within the animal sector of the Nordic
Genetic Resource Centre (NordGen). Such a close subre-
gional collaboration is unique. It is based on common
values, needs and goals and brings benefits in cost
efficiency and increased critical mass. The NordGen ani-
mal sector has had working groups, for example, on sus-
tainable management of AnGR (Woolliams et al., 2005)
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and the policy issues related to access and benefit sharing
(Mäki-Tanila et al., 2009).

ERFP has also established close working relationship with
international NGOs such as Rare Breeds International
(RBI), The SAVE Foundation (Safeguard for Agricultural
Varieties in Europe), Danubian Alliance for Conservation
of Genes in Animal Species (DAGENE) or the European
Forum of Farm Animal Breeding (EFFAB). For all the
scientific aspects, it receives help from the European
Association of Animal Production Working Group on
Animal Genetic Resources (EAAP WG-AGR). The ERFP
does not create new structures but relies as far as possible
on existing functional structures in the different countries.
ERFP has recruited working groups to focus on regional
or general questions on AnGR. An example of an outcome
from such working groups has been the guidelines on cryo-
preservation (Hiemstra, 2003; Planchenault, 2003).

The ERFP has also supported a range of regional work-
shops organized by NCs. These workshops have looked
at issues such as the practical and scientific aspects of
the conservation of AnGR in individual countries, strat-
egies for conservation, and use and training in various
aspects of AnGR conservation.

The ERFP holds an annual meeting of NCs. The meeting
is organized at the same location as the EAAP annual
meeting to allow NCs to participate in the scientific ses-
sions of EAAP, in which there is also a scientific session
organized by the ERFP, relating to the scientific aspects
of AnGR research and conservation.

Non-governmental organizations

In Europe, there is a variety of organizations and networks
actively involved in AnGR management, representing
different stakeholder groups (including animal breeding,
conservation and research).

European Federation of Animal Science
The EAAP represents the professional interests of scien-
tists, academics, professionals and producers, technicians,
extension officers, government departments and farmer
organizations. Its mission is to promote generation and
dissemination of knowledge and views on animal science
and production. It organizes annual meetings with
several study commissions. An example is the Genetics
Commission, which attracts highly qualified speakers
often also from outside Europe. EAAP also established a
specific – and in many ways pioneering – working group
on AnGR as early as 1980 (Maijala et al., 1984). EAAP
recently started publishing a scientific journal Animal.
There are also report-type publications appearing regularly
on specific topics. Most of the funding to the EAAP
organizations comes from national organizations within
European countries, with major contributions from the
national governments.

SAVE Foundation
The SAVE Foundation is the European umbrella organiz-
ation for the safeguarding of agricultural varieties. Its mis-
sion is the conservation and promotion of genetic and
historically important cultural variety in agricultural flora
and fauna. Particular emphasis is placed on ensuring the
survival of threatened breeds of farm animals and species
of cultivated plants. SAVE Foundation links the work of
NGOs throughout Europe.

European Forum of Farm Animal Breeding
The EFFAB is an independent European forum for farm
animal reproduction and selection organizations (industry
and farmer’s cooperatives), including companies involved
in related technologies. A number of animal breeders came
together to form the group in Utrecht in 1995. Their first
goal was to improve industry access to research and pro-
mote the technology transfer of research results within
the biotechnology and agriculture research programmes
of the European Commission. EFFAB is approaching
funding bodies to enhance the positive image of animal
breeding. Furthermore, it is promoting transparency, diver-
sity and animal welfare in interacting with the media and
the general public. Recently, EFFAB joined the group of
NGOs working closely with FAO.

Research

Knowledge lies at the heart of the European Union’s
Lisbon Strategy to become the “most dynamic competitive
knowledge-based economy in the world”. The “knowledge
triangle” – research, education and innovation – is a core
factor in European efforts to meet the ambitious Lisbon
goals. Numerous programmes, initiatives and support
measures are carried out at EU level in support of knowl-
edge. The Seventh Framework Programme (FP7) bundles
all research-related EU initiatives together under a com-
mon goal and plays a crucial role in reaching the goals
of growth, competitiveness and employment; along with
a new competitiveness and innovation framework pro-
gramme, education and training programmes, and struc-
tural and cohesion funds for regional convergence and
competitiveness. It is also a key pillar for the European
Research Area (ERA). The broad objectives of FP7 have
been grouped into four categories: cooperation, ideas,
people and capacities. For each type of objective, there
is a specific programme corresponding to the main areas
of EU research policy. All specific programmes work
together to promote and encourage the creation of
European centres of (scientific) excellence.

In the area of cooperation, for example, Erasmus Mundus
is a cooperation and mobility programme in the field of
higher education that aims to enhance the quality of
European higher education and to promote dialogue and
understanding between people and cultures through
cooperation with third countries. The Erasmus Mundus
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programme promotes collaboration between excellent uni-
versities within the EU. Also in the area of animal breeding
and genetics, joint courses have been developed and
funded by the EU (EM-ABG).

The EU lays special emphasis on funding research pro-
grammes. One of the themes is related to food agriculture
and fisheries, and biotechnology. The funding strategy is
carried out by programmes that operate periodically. The
programmes support transnational cooperation in research,
innovation delivery and policy support across the
European Union, and beyond. The programme is promot-
ing a European knowledge-based bio-economy by bring-
ing together science, industry and other stakeholders, to
exploit new and emerging research opportunities that
address social, environmental and economic challenges.
There are many types of research collaboration: networks
of excellence, collaborative project (generic), large-scale
integrating project, small- or medium-scale focused
research project, support actions, coordination (or net-
working) actions and collaborative project for specific
cooperation actions dedicated to international cooperation
partner countries (SICA).

Research will be enabled for the sustainable production
and management of biological resources (microbial, plants
and animals) and will include “omics” technologies incor-
porating genomics, proteomics, metabolomics and conver-
ging technologies, and their integration within systems
biology approaches, as well as the development of basic
tools and technologies and relevant databases for variety
identification within species groups. Sustainability and
competitiveness are improved while safeguarding consu-
mer health and decreasing environmental impacts in agri-
culture, horticulture, forestry, fisheries and aquaculture,
at the same time taking into account climate change.
Through the development of new technologies, a whole
ecosystem approach will be addressed.

The topics, funded by FP7, have covered or are currently
covering many areas in genetics, genomics, breeding and
diversity of farm animals. Few examples are: QTL map-
ping, genomics applications, organic sustainable breeding
of dairy cattle, breeding in low-input production, candidate
genes for meat quality and fatness, sustainable use of
reproduction technology, use of high performance comput-
ing, genetic strategies for controlling salmonellosis, breed-
ing tools for mastitis resistance, animal disease genomics,
improvement of robust dairy cattle, sheep health genetics,
utilization of SNPs in commercial pig breeds, sequence
tools for livestock genomes, characterization of pig breed
diversity, genetic tools to mitigate environmental impact
and diversity information system.

Monitoring and characterization

To monitor diversity in European farm animal breeds a
European farm animal biodiversity system (EFABIS) was
developed. The European EFABIS database connects

data from a network of national biodiversity databases
(EFABISnet). EFABIS is also linked directly to the global
database hosted by the FAO. The development projects for
the database have been funded by EU, and supported/
initiated by EAAP and ERFP. The recent EFABISnet
phase includes also a database tool for national cryopreser-
vation banks.

Conclusions

In planning future strategies for AnGR conservation and
use, it is useful to identify the major strengths, weaknesses,
opportunities and threats. European countries have
efficient breeding organizations. Many breeds have estab-
lished herd books and the commercial breeding industry
is leading in the world market. Furthermore, Europe has
a successful tradition of scientific research, which has sup-
ported conservation, sustainable use and exploitation of
farm animal genetic diversity. AI (artificial insemination)
industry has in many countries supported the cryopreserva-
tion of local breeds.

For the coordination of the work, most European countries
now have a national plan for AnGR covering inventories,
breeding, conservation and capacity building. AnGR con-
servation and sustainable use can both directly and
indirectly benefit from European policies; however, within
the EU Commission the AnGR issues are dealt with by
multibodies without a steering umbrella unit.

In many countries, the development of agriculture and live-
stock production has resulted in a specialized and intensive
type of animal production. Local AnGR are, in the majority
of cases, lower producers when compared with the main-
stream breeds. The production gap will become larger with
every generation, as new technologies such as genomic
selection can only be used successfully in large populations.
The change of the CAP and implementation and funding of
rural development programmes may be beneficial for the
maintenance of local breeds in a local context. Farmers
should also benefit financially from other values of local
breeds, e.g. environmental values. When subsidies are
paid to keep local breed animals, it is important to integrate
that into a serious development programme, driven by a net-
work of farmers and a breed association.

European citizens in general have a strong awareness about
the importance of biodiversity. An increasing demand for
diversified products by consumers is an opportunity for
development of breed-specific products (niche markets),
including organic products, resulting in an added value
for the farmers. Food chains are in very few hands,
which makes it sometimes difficult for niche products to
enter the market successfully.

Conservation and sustainable use of AnGR in Europe
could benefit from further collaboration and exchange of
knowledge and experiences across countries. The ERFP
is a common forum for the coordinators of European
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national programmes on AnGR. There are also many
NGOs working for the animal sector in general animal pro-
duction and the conservation of AnGR and in animal
breeding in specific. These NGOs and networks are most
relevant to raising awareness about the importance of
values of AnGR and in enhancing activities that contribute
to conservation and sustainable use of AnGR.
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