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SUMMARY
Animal genetic resources are part of the biological diversity of the
planet.
Their genetic variation is being threatened as a result of
increasing intensification of animal production. The paper argues the need
for sustainable use of animal genetic resources and for an international
approach to the subject. The needs at national, regional and global levels
are outlined.
The paper reviews the recent progress in the creation of
infrastructures such as gene and data banks. The pape'r then outlines the
new developments which are still needed to ensure that increasing use of
animal genetic resources in the era of biotechnology is rational and
planned while at the same time animal genetic variation is preserved for
possible unknown future needs.

The paper is in three broad sections:

I
THE ISSUES
I I WHAT IS NEEDED ?
I I I WHAT TO DO
I

THE ISSUES

Unrestricted development of the national resources of the planet is
depleting biological diversity.
The pressures of the growing human
population for the basic necessities and the increasing expectations for
higher quality of life, are pushing natural resources out of balance.
For
millennia, the world's farmers and livestock producers used thousands of
domestic plant and animal genotypes developed by their forefathers.
The
biotic cycles were stable. Production was sustainable.
Today deeper human
intervention and management of biological habitats is resulting
in
increased food output but also threatens biological diversity. FAO uses the
following definition of Sustainable Development:
"Sustainable development is the management and conservation of the
natural resource base, and the orientation of technological and
institutional change in such a manner as to ensure the attainment
and continued satisfaction of human needs for present and future
generations. Such sustainable development (in the agriculture,
forestry and fisheries sectors) conserves land, water, plant and
animal genetic resources, is environmentally non-degrading,
technically appropriate, economically viable and socially
acceptable."
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This approach holds resources in trust for the future and also
includes a viable mechanism for doing this: through rational and controlled
use. It is intended to meet present needs without sacrificing the future.
This paper is concerned with only one aspect of biological diversity;
namely animal genetic resources which includes all the domestic species of
mammalian livestock and poultry used by men for food, fibre and draught
animal power.
The current changes are decreasing biological diversity. Why should
efforts be made to preserve endangered breeds? Some argue that there is no
need to be concerned since automatic economic adjustments will take place.
Others feel that the loss of unique genetic material is unacceptable.
These arguments have been widely debated and are presented in summary here.
The Case Against Institutionalized Preservation
The case against formal mechanisms for preservation in essence states
that if a breed is economically useful it will be preserved by market
forces.
The counter argument that its utility may well be in another time
and place is refuted by anti-preservationists who maintain that competent
breeders and breeding companies will take steps to ensure that all the
genetic variation they may need in the future remains available to them.
While this argument may have validity with some domestic animal species in
developed countries, clearly it does not hold in developing countries where
many indigenous breeds are of no interest to anyone other than their
current owners, who are increasingly crossing with exotic breeds.
The other case against preservation is the cost.
It is a plausible
argument. Modern society is reluctant to fund a very long-term project for
which no economic or financial returns can be quantified and where indeed
for some preserved breeds there may never be any.
The Case for Preservation
The large genetic variability within the few domestic animal species
is disappearing through breed • substitution and crossbreeding.
Many
indigenous breeds, especially in developing countries, have
special
adaptive traits, such as disease resistance, climatic tolerance, ability to
use low quality feed and to survive with reduced supplies of feed and
water. Although difficult to quantify, it is likely that they also have
excellent ability to convert limited and poor quality feed into protein.
Currently there is lack of scientific, economic and genetic evaluation
among purebred indigenous and exotic breeds, in crosses and in different
environments.
In the future, due to changing circumstances for livestock
production and animal products, the genetic variations which exist in these
breeds may be required.
The case for preservation is based upon: (i) the economic imperatives
for ensuring flexibility in future animal production since market forces
alone are not adeqate to deal with the problem and future needs cannot be
anticipated (ii) the scientific value of the genetic material and (iii)
human heritage interest.
All are valid reasons for
establishing
preservation programmes. The underlying economic motive is insurance which
is an aspect of sustainable development. Since future economic returns
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cannot be calculated, the question of whether to preserve is highly
dependent upon the costs of establishing and operating preservation
programmes. The cryogenic storage of semen and embryos offers a method
with very low maintenance costs once the samples have been collected.
It
is a cheap form of ex situ insurance with minimum restriction upon current
use of preferred biotypes and can be implemented without awaiting either
full documentation of breeds at risk or their extinction^
II WHAT IS NEEDED
The concept of sustainable development recognises that human needs and
expectations cannot be halted in the interests of holding biological
diversity in its present state.
Biological diversity is, in any case,
dynamic.
In an unmanaged ecosystem, survival and loss occur naturally.
There is
no rationale for freezing the present populations of animal
genetic resources.
Change in a managed ecosystem will also occur.
The
management should however, include provision for future change to earlier,
different or innovative ecosystems. Change should not preclude such future
options by failure to preserve biological diversity currently not needed.
Such an approach to sustainable development
resources must combine a number of components:
1.
2.
3.
4.
5.
6.
7.
8.

of

animal

genetic

Evaluation of animal genetic resources.
Accessible documentation.
Informed use.
Appropriate conservation, ex situ and/or in situ
World Watch List
Early Warning System.
Appraisal of links with wild ancestors of domestic livestock
poultry, feral populations, and wild life.
Evaluation of emerging biotechnologies.

and

Ill HCW TO ACT

An Action Programme for Sustainable Development of Animal Genetic Resources
An effective programme must be global in scope. There is
need
for
national programmes which, to be effective, should be planned as part of a
global/regional strategy. There is
also need for the creation of
institutional infrastructures to provide support and direction to national
plans. In addition, both national and global components need support with
training, publications,
finance, assistance with surveys and evaluation,
etc. There follows now an analysis of what is already in place and what is
needed for the full development of a Global Action Programme
for
Sustainable Development of Animal Genetic Resources.
Global Infrastructures
1.

Global Animal Genetic Data Bank

In 1988 FAO and the European Association of Animal Production (EAAP)
joined interests and activities for the enlargement of the EAAP Data Bank.
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This had been established to serve the interests of European countries and
has now been extended to include data from all countries in the world.
This Global Animal Genetic Data Bank is at the University of Hannover, FRG.
The first inputs from developing countries will flow from the Regional
Animal Gene Banks and will include the genetic characterizations and
population census data. In addition, work started in 1989 for the transfer
of such data from national animal genetic data banks in China and India.
We hope to define a standard software and format system, so that
information can flow regularly both ways.
It is hoped that other
developing countries having their own national animal genetic data banks
will use the same standards and thus facilitate a uniform global system.
The Global Animal Genetic Data Bank and the Animal Descriptors
originally developed by FAO and UNEP are flexible and open-ended so that
data can be up-dated and new traits included. The-Bank is also expected to
be of value, not only for preservation activities, but also for planners,
project designers, governments, extension workers, teaching institutions
and commercial interests for the improved use of animal genetic resources.
The provision of hardcopy output in a standard format using different
languages is being studied, so that language is not a barrier either to
input or access.
2.

Regional Animal Gene Banks

Following extensive trials and studies, we decided that the most
appropriate mechanisms for the preservation of endangered breeds are
Regional Animal Gene Banks for the cryogenic storage of semen, embryos, DNA
and later, if technically appropriate, of oocytes.
During 1988, we
therefore established Regional Banks in Africa (Ethiopia and Senegal), Asia
(China and India) and Latin America (Argentina, Brasil and Mexico).
These
centres are located at national facilities in each country, supplemented by
any necessary equipment and supplies from FAO.
There is more than one
centre in each region so that split samples can be stored and thus reduce
risks of loss.
A third centre in Mexico serves the disease-free zone of
Central America. We hope it will be possible to start a similar Regional
Bank in the Near East Region soon.
Countries in any region wishing to
store germplasm from their endangered breeds will be responsible for the
collection of samples and for shipping them to the centre. Blood samples
will be taken from each donor animal, both for blood typing and also for
DNA extraction and permanent storage. The Animal Descriptors will also be
completed for each breed entering the Regional bank, so that there will be
a genetic record for future use.
3.

World Watch List

The flow of data from participating countries via the Regional Animal
Gene Banks into the Global Animal Genetic Data Bank will permit a regular
appraisal of the status of breeds. This can only be done effectively at a
global centre as few breeds exist in one country alone. The analysis of
data will focus upon the population census information and the genetic
characterizations.
The World Watch List will be periodically up-dated by additional
information received at the Global Animal Genetic Data Bank.
It will
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provide a much improved alternative to the existing methods of accessing
genetic characterisations through publications.
Many such publications
have been issued by FAO over the last 20 years and have focussed upon the
animal genetic resources of large countries, regions and species with
special qualities or interest. Such publications soon become dated and are
expensive to up-date and reissue. Thus, new information is frequently not
accessible. A survey by FAO and UNEP in 12 developing countries showed
that only 25% of the locally or nationally published papers, articles,
theses and surveys on indigenous animals appeared in the international
abstracting services of Animal Breeding Abstracts and AGRIS.
This is a
severe loss of valuable information and can lead to repetitive work being
carried out later. The periodic publication of the World Watch List which
includes the latest data sent by national institutions to the Global Bank,
will ensure better use of the information on both genetic characterisations
and of census population census data.
In the future, there will be an increasing need to document and access
the genetic make-up or genome maps of transgenic domestic animals.
The
technique of inserting recombinant DNA is growing. Laboratory workers with
mice who are probably in the lead among mammalian researchers in producing
new types of transgenic animals have already established their own common
system of identifying these lines.
Such information is critically
important and will become increasingly so for the commercial user of
domestic animals as well as for the researcher. It is anticipated that the
Global Animal Genetic Data Bank in Hannover could become the international
centre for this type of information. Such a centre will be invaluable for
decision makers at all levels and could play an important role in ensuring
that the future use of animal genetic resources is operated at a
sustainable and not a destructive level.
4.

Early Warning System

A risk assessment method needs to be established which will indicate
levels of risk, covering breeds already endangered, and those at varying
stages between no risks and total loss.
Various estimates have been made on the minimum number of live animals
required to maintain a breed. Alderson (1981) and Maijala (1982) each
provide estimates of breed population sizes for five animal species. Their
estimated population sizes lying between 150 and 1,500 animals are for
endangered breed populations in developed countries and are at best
indicative figures.
In developing countries and particularly in harsh
environments some additional factors must be considered.
Consequently much greater caution must be exercised when
the
'survival' of endangered breeds in developing countries is in question. We
in FAO, use a working rule that when breed population size approaches 5 000
breeding females, (total population of about 10 000 animals) the survival
risk of the breed should be studied and appropriate actions initiated.
These will depend upon the local circumstances of the breed, the management
system, the extent of crossbreeding, the rate of decline in numbers and the
certainty that the breed has unique qualities. Specific recommendations
are then made for each circumstance, based upon established principles. The
Early Warning System will warn governments of which breeds are approaching
the danger level.
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We are in a situation comparable in type though not in scale, with
that of the tropical forests where many species are disappearing without
having even been identified and named. In the case of domestic livestock
most breeds have a local name, but often no objective documentation on
their performance and adaptive abilities.
To await such comprehensive
documentation before starting preservation activities would be too late.
It is for this reason that the Early Warning System is so important as a
global infrastructure to aid rational decision making.
5.

Live Animal Preservation (In situ)

Until a few decades ago the preservation of rare breeds was largely a
hobby of individuals who kept a few animals for thfeir own interest.
Additionally some zoological gardens kept a few specimens.
These
preservation activities were largely limited to breeds of
curious
appearance.
More recently community awareness has grown about the serious loss
which is likely to occur in the absence of more planned programmes of
preservation. An increased amount of private and semi-private activity has
occurred in West Europe and in Canada and the USA.
The active support
groups vary from country to country. Livestock parks of rare breeds are
growing in popularity for show to the public. In developing countries the
possibilities for live animal reserves are less, due to limited national
resources and the lower interest on the part of the population in viewing
such animals. In a few countries FAO has been asked for technical aid in
establishing such domestic animal reserves and we plan to produce a manual.
Non-Governmental Organisations
The first International Conference of private and non-private groups
was held in the UK, sponsored by the Rare Breeds Survival Trust, in 1989.
Considerable interest and participation was shown and as a result a
permanent international organisation is now in the process of being formed.
It will have a unique and complementary role with governmental actions in
the preservation of domestic animals and poultry.
CONCLUSION
The needed technical infrastructures at global and regional level are
already in place to support the sustainable development of animal genetic
resources. However much work remains to make the programme operational.
This includes the design of national programmes which suit the specific
species, breeds, needs and human resources of individual countries.
Care
is needed to provide links with the regional and global gene and data
banks.
Links are also needed with wild life, the species related to
domestic and feral populations. Training programmes for nationals are also
esential.
There is an urgent need for an International Fund for the Sustainable
Development of Animal Genetic Resources; for an
Inter-governmental
Commission to decide policy and direction to a Secretariat whose only task
should be to implement this programme. Additionally, there is need for an
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International Legal Instrument which countries may sign, agreeing to the
sustainable development of animal genetic resources and providing agreed
terms for access, use, research and maintenance of those genetic resources
which aire at risk.
The Governing Body of FAO in 1989 proposed the establishment of the
institutional infrastructures, namely an FAO Commission on Animal Genetic
Resources with an associated Secretariat, an International Fund and a Legal
Instrument which is expected to be a protocol under the general provisions
of the International Convention on Biological Diversity now being developed
by the United Nations.
In the author's view, the technical tasks for the sustainable
development of animal genetic resources have been carried out in the last
ten years.
They were
identified by the -1980 FAO/UNEP Technical
Consultation. The important technical infrastructures are now in place and
are operating modestly. The time for technical talk is over. The issues
are clear. What is now needed is an effective international move to provide
funds for an active Secretariat to do what all agree is now needed at the
global, regional and national levels. FAO intends to create this.
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