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1. Introduction

1.1

1.2

1.3

1.4

1.5

The importance of conservation of farm animal geneisources
(FAnGR) has been accepted widely, not only becatisbligations
under the Convention on Biological Diversity (CBR)t also to
protect valuable native and historic assets. Howeke effective and
cohesive implementation of programmes for consemdtas been
impeded for many years by lack of harmonisatiothendefinition of
criteria and the measurement of thresholds for egelanent factors.
The topic was addressed first sixteen years atieedRare Breeds
International (RBI) global congress in Canada i84,%ut still
remains a problem. Little progress has been evisiane that time,
but recently there has been a renewed willingnedgiasire to
explore the options.

A blend of NGO initiative and governmental intertien, acting in
cooperation, gives the best chance of a succagsolution to the
problem. NGOs concerned with conservation of FAn@&ticularly
RBI as the global umbrella organisation, are ird® parties, not
only because they work with governmental agendiggodal and
national level, but also because some of theirnarognes are
compromised by the current situation.

The primary objective of the seminar convened indan on 16
February 2010 was to develop criteria to definegholds for
endangerment, both nationally (i.e. native breaduntry of origin)
and regionally. Invited delegates representeddtevant policy-
making bodies (Appendix 2), and were best placeshtmurage the
application of harmonised criteria and threshotdgrogrammes for
FANGR conservation. These thresholds potentially beaused in
various ways (e.g. to determine eligibility andopitisation for
support in national programmes, to calculate biexdity indicators, to
assess the trend endangerment), but a major atédifpenefit was
the removal of the current confusion and contréaaficthat arises from
lack of harmonisation.

The presence of FAO and RBI gave the seminar angovernmental
and NGO global dimension and overview, and confdriat
common criteria can be recommended as a basifottbn of
thresholds at regional / national level, but gldi@imonisation is
unlikely to be realised at this stage, partly owindack of data.
Therefore this report deals specifically with Eurap issues where it
is possible to harmonise principles which openajygortunity for
increasing harmonisation of criteria and thresholds

There must be a realistic assessment of the tioterfal he significant
changes recommended in this report may requireahdnanges.



2. Four steps for conservation of FAnNGR

2.1Basic definitionswhich give an agreed working base for native bsesdl
breeds at risk.

2.2 Definition of indicators of endangermentwhich enable identification of
native breeds at risk.

2.3Definition of factors of prioritisation which facilitate appropriate
allocation of resources to breeds at risk.

2.4Management of breeds at risKthis item does not form part of this
report).

3. Basic definitions(see Appendix 1):

3.1What is a breed?A necessary precursor to this question is an
understanding of the reasons why breeds shouldteecved (see Box 1).

Box 1: Value of breeds
Genetic value:
Although breeds might share a large proportiorhefrtgenome with other
breeds, each possesses distinctive combinatiogsnafs/alleles.

Some breeds have distinctive traits particularlynfative/local adaptation
Identifiable breed populations assist characteosattudies and other
scientific research.

Cultural value:

Breeds are “irrevocably linked to the tradition dmstory of their region”
or locality and represent long-term investmenimoktand intellect.
Some breeds have distinctive traits and nativel/ladaptation.

Breeds have commercial value through tourism, locafts/products.
Conservation of breeds is protection against ‘meligation’.

3.1.1 ‘Breed’is a European concept, and the term ‘paputamay
be more applicable in some other regions.

3.1.2 The starting point must be the list of breeds witiidfil the
requirements of zootechnical regulations and/orecegnised
by the competent authority in each country (usually
governmental). In practice this may be dictatedheypractical
actions of breeders.

3.1.3 These breeds can then be evaluated by biologicasunes to
screen out breeds which do not meet genetic aitard lack
purebred pedigree provenance (e.g. introgressedireecent
creations or new breeds, re-creations, compogi$gbrids).
DNA profiles facilitate the process of assignmenbteed.

3.1.4 Some species (e.g. camelids) are not divided bydhr@nd
therefore may be evaluated as species.

3.2 Categorisation of breedsIn each country breeds can be divided into
exotic and native, mainstream, minority and ‘a’ripurebred and
‘genetically compromised’ (Figure 1).



Figure 1
Categorisation of Breeds (within country)
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3.3Transboundary origins. No distinctive definition was agreed for breeds
that have their origin in more than one countrg, Zaupel sheep in
Eastern Europe.

3.40ther definitions:

3.4.1

3.4.2
3.4.3

An extra category of ‘semi-feral’ was suggestedescribe

livestock groups with minimal management (e.g. lBfgham

cattle) as opposed to those with no managementSeay

sheep on the island of Hirta).

The definitions of native and exotic are exact sies.

Allowance should be made for the possibility ofexotic breed

evolving and being recognised eventually as a edireed

subject to the all the following conditions beingtfiNote: the

same conditions also would allow a genetically caonpsed

breed to become a ‘purebred’]:

3.4.3.1lt has been present in the country as a breeding
population for 40 years plus 6 generations (ieacv6
years for bovines, 64 years for ovines, 52 years fo
porcines, etc)

3.4.3.2lt is effectively a closed population (i.e. mining&netic
exchange)

3.4.3.3It has developed a type distinctly divergent frdra t
original population, and therefore logically shoblel
treated as a new breed.




Box 2: Exotic to Native - examples of transition:
Devon (UK) to American Milking Devon (USA)
Merino (Spain) to Australian Merino (Aus) and other
Friesian (Dutch) to American Beef Friesian (USA)
Red Poll (UK) to Jamaica Red Poll (Jamaica)
Ongole (India) to Nelore (Brazil)

4. Definition of indicators of endangerment leading to identification

of breeds at risk

4.1 Endangermentis identified by primary indicators.

4.1.1
4.1.2

4.1.3

Primary indicators result from causal factors.

Primary indicators are relevant to definition imsteection.
Causal factors will be shown under 4.9 below.
Indicators must be reliable, easily measurablejsband
possible to implement.

4.2 Numerical scarcity (rarity) is a primary indicator.

4.2.1

4.2.2

4.2.3

4.2.4

Measured in many programmes by the number of bmgedi
females, but the number of femategistered annually may be
an easier and more meaningful measure.
Effective population size ()l also may offer some advantages
over number of breeding females, but it additionediquires
data on number of breeding males. It is more diffito
estimate especially where crossbreeding is praktaewhere
breeding is not random. Molecular methods may hefilen
estimating historical and current.N
It was noted that:
4.2.3.1thresholds currently applied by the EU are notiséal
to define ‘at risk’.
4.2.3.2it is necessary for species to have different thotes
because of variations in generation interval,
reproductive rate and mating ratio.
4.2.3.3cryoconserved gametes should be taken into account
where appropriate (this probably would apply only
where Nis involved).
Three trigger points are necessary: 1) warningséf 2) action
threshold; 3) critical risk threshold. FAO alreafyplies a
version (i.e. 100/1000 breeding females) whichvesldor
‘critical’ and ‘action’ awareness, but it is recoranded that a
threshold for ‘warning’ should be added (see 5hkRw),
together with variation of thresholds accordingpecies as
shown in the example below (Table 1).

Table 1
Numerical thresholds: number of females of breedigeg
Category | Cattle | Sheep Goats Equines Pigs Poultry
Critical 150 300 300 200 100 100
Action 1500 3000 3000 2000 1000 100(
Warning | 3000 6000 6000 4000 2000 2000




4.2.5

4.2.6

Animals without provenance (i.e. those not recoroled
recognised by either a breed society or a competrinal
authority) are not included, but should be moniidoecause
they may be the best option to re-construct thesied in the
aftermath of a catastrophic event.

Some systems rely entirely on numerical scarcity,dbher
indicators also are relevant.

4.3 Geographical concentrationis a primary indicator.

4.3.1

4.3.2

The distribution of a breed is correlated invergeljts
vulnerability in the event of a disease epidemierehdeath or
slaughter is the expected outcome.

GIS provide accurate analyses of geographical cdret@on
and a system offered by University of Worcestén isperation
in UK applying an ‘action’ threshold of 75% of thesed
population within a 25 km radius of the weightedameentre
of the breed. It should be tested in countriesanfwmg size to
demonstrate whether it is amenable to harmonisation

4.4 Genetic erosionis an important indicator although it is linked to
inbreeding and thus to numerical scarcity throughltNcould be applied
as a modifying indicator under 4.6 below.

4.4.1

4.4.2

4.4.3

Genetic erosion results from rate of inbreedingegie drift,
introgression (see 4.5.1 below), and other impactthe gene
pool.

Increasingly genetic erosion is likely to be meadusy
molecular characterisation.

It was noted that rate of inbreeding was more irigoarthan
level of inbreeding, but the reservations regardiigg4.2.2)
should be noted. Breeds and populations vary iin thierance
of inbreeding and this reinforces the preferencedte of
inbreeding as the factor of endangerment.

4.5Introgression:

4.5.1

Although introgression is a direct cause of genextision, it
merits inclusion as a separate item as it is adimeasure of
genetic integrity and has specific mention in Egid&ation.
This measure would be applied at an initial evadmatsee
3.1.3 above) when introgressed breeds (‘genetically
compromised’) are screened out of ‘breeds at fists.

Box 3: Introgression

If introgression had been recognised in UK as dicator of
endangerment when RBST was founded, Dairy Shortbaitie
would have been monitored closely since 1970 when t
Blended Red & White cross-breeding programme concerin
and the current confusion and intermixing of purd a
crossbred cattle could have been avoided. Taklegsaon from
this omission, the recent use of an unregisterddhuwersey
cattle on their island of origin (previously a @dspopulation
since 1789) should trigger an immediate resporusa fr
organisations concerned with the conservation oiGR.




4.5.2 A threshold of 2.5% introgression in any generasbould
trigger a warning, and 12.5% would be critical.

4.6 Modifying factors:

4.6.1 Anecdotal evidence could be accepted in the absdnce
scientific evidence subject to evaluation of itisatality.

4.6.2 Stores of cryoconserved gametes.

4.6.3 Breeding populations in other countries.

4.7Trends. It was suggested that trends are better toolsttirasholds for
evaluation of endangerment, especially as theyeaéline indicators in
the CBD.

4.7.1 Trends could facilitate harmonisation by applyirggqentage
decrease/increase rather than a standard threshold.

4.7.2 They could be applied to population size (numbans) breed
distribution, and already are in place for genetasion if rate
of inbreeding is used rather than level of inbregdirhey are
more difficult to apply to introgression becausattshould
have an absolute threshold.

4.7.3 Trends require detailed monitoring over a periotirag, and
data may be more difficult to obtain.

4.8 Other factors are causal insofar as they contribute to one aerpomary
indicators.

4.9 Causal factorsare more difficult to measure as they include soci
ecological and economic factors such as human dexpbyg (age structure
of population of owners) and likelihood of a majatastrophe. They are
considered below (5.3) under factors of prioriisat There was general
agreement that it was possible to agree principlgissome delegates
doubted whether it was possible to agree spetifesholds.

. Definition of factors of prioritisation to permit allocation of
resources to identified breeds at risk:

5.1Breed approach Probability of extinction is revealed through
categorisation within primary indicators of endamgent.

5.1.1 The criteria used for wild species focus on nunaand
geographical indicators, and on trends (1. ratdecfine by
generation; 2. small declining population; 3. small
concentrated and declining population; 4. very $mal
population; 5. unfavourable quantitative evaluagti@amd it was
advocated that IUCN categories could be used asda g

5.1.2 It was noted that:
5.1.2.1a simpler categorisation could be implemented if

‘guantitative evaluation’ was carried out earligrl(3)
5.1.2.2 data for trends might be more difficult to obté&dn7.3).
5.2Genetic diversity approach

5.2.1 Currently, there are several different analytigatems which
fall into the broad division of molecular genetarsd
population genetics;
5.2.1.1Molecular genetics. Tools to understand diversity

include measures of between- and within-breed
diversity, marginal diversity, genetic distanced an



structure of breeds such as bottlenecks, admixtude
Ne (current and historical). Various issues remaihdo
resolved, especially the conflict that breeds watige
between-breed diversity values frequently have ksmal
within-breed diversity values.

5.2.1.2Bayesian clustering techniques offer superior gbitr
assignment to breedlternatively, prioritisation could
be determined according to the diversity that @thre
adds to a core set of safe breeds (i.e. transbopnda
mainstream breeds).

5.2.1.3Population genetics. Similar results can be obthine
different routes incorporating average relatedness
(kinship), inbreeding levels, rate of inbreedinglan
morphological traits.

5.2.2 It was agreed that in the near future all theseuarprocedures
probably would yield similar answers. Thus harmatia at
some stage was a realistic target, but not apthiig.

5.3 Other factors which may be taken into account:

5.3.1 Factors which increase risk:

5.3.1.1Contemporary socio-ecological factors, including
human demography

5.3.1.2Likelihood of catastrophic events.g. FMD 2001 in
UK, African horse sickness in Spain)

5.3.2 Factors which increase value:
5.3.2.1Cultural (historical and heritage)
5.3.2.2Landscape management
5.3.2.3Current commercial value

5.3.3 Special traits/alleles (e.g. VRQ scrapie allele)

5.4'Landscape’ issuesLandscape issues should be incorporated into
prioritisation, even if it can not be realised le tshort-term. Native breeds
are efficient tools for grazing management, andotbesibility was
mentioned of raising numerical thresholds whenwatihg eligibility for
environmental schemes.

5.4.1 EU acknowledges that “agrobiodiversity is an impott
element of biodiversity” but focuses attention ba fTTPGRFA
(International Treaty on Plant Genetic Resource$émd and
Agriculture). It is recommended that native FAnGR part of
CBD in their own right and should receive equadation,
including aspects of access and benefit sharing.

5.4.2 In some countries the problem is exacerbated biattieof
communication between departments (e.g. Agriculaune
Environment).

5.4.3 Alink to the Biodiversity Action Plans implementéat wild
species post-CBD was suggested with a protocolwiaibows
broadly clauses specified under Articles 7 and &:efCBD for
components of biodiversity in national programmeshprising
initial data gathering, formulation and implemeratof an
action plan, evaluation of ‘favourable status’ thgh further
characterisation to determine requirement for es¥ping or
progress to a monitoring phase.



6. Management of FAnNGR

Management of FANGR was not part of the remit of tle seminaras it is
dealt with more properly and effectively througltideons at a national level.
Nevertheless, it is relevant to make a prelimirewgluation of the possible
impact of harmonised criteria on associated isanéson the policy and
programmes of those organisations with responsilidr the conservation of
FANGR. In particular, the following items were nadte

6.1Zootechnical legislation:there is a need for enhanced knowledge transfer
to ensure that breeders and breed societies aslvéuvand that they
observe and apply zootechnical legislation (seeatBbm and Jersey
examples in 4.6 above). It was questioned whetteetis a case for
legislation to protect high priority genetic popidas.

6.2 Disease control:cclear definitions of breeds and thresholds for
endangerment criteria are necessary to identifyehmative breeds at risk
which could be eligible for exemption from slaughteder disease control
regulations subject to necessary biosecurity measur

6.3 Agri-environment:

6.3.1 Conservation grazing: identification of native hisat risk
eligible for incentives.

6.3.2 Climate change: recognition of the value of nabweeds with
local adaptation in non-intensive grazing systernglware net
sequestrators of carbon.

6.4 Biodiversity Indicators:

6.4.1 AnGR now are included in Biodiversity Indicatorsgetrends
in population size for a species, numbers of argrohative
breeds as a proportion of the total, etc), ancefoes
identification of native breeds, and definitiongtufesholds for
breeds at risk, are necessary.

6.4.2 Lack of attention to AnGR still is evident. The EU
Environment Council states “Commission’s Commurndgabn
the EU post 2010 biodiversi§olicy: ACKNOWLEDGES that
agrobiodiversity is an important element of biodsity with
significant potential for improving global food seity and for
climate change mitigation and adaptation, INVITESrivber
States and the Commission to promote researchapatity
development for the sustainable use of agrobiodityeand
ENCOURAGES Member States and the Commission to
implement and further strengthen the ITPGRFA2"ge §.4.1
and 5.3.2.2 above.

7. Next steps

7.1 Delivery of the outcomes from the seminarApart from the direct input
by FAO delegates to FAO, delivery to the relevardibs will be the
responsibility of a small group of delegates (E @bbn, N Seether, A
Georgoudis, L Alderson).



7.2 Intergovernmental, Governmental and Quasi-Governmetal:

7.2.1 FAO: A FAO invivo consultation is about to commence and
outcomes from the seminar can be incorporatednpad
provide useful guidelines for national systems.yTae
unlikely to affect existing FAO numerical threshsldbut may
extend them (see 4.2.4 above). FAO has been reguegt
CGRFA to prepare biennial status and trends repisfirst
report was prepared in 2009.

7.2.2 CGRFA (Commission on Genetic Resources for Food and
Agriculture): a report will be made to the IT-WG-GR
(Intergovernmental Technical Working Group on Anima
Genetic Resources for Food and Agricultureeting on 13
November 2010

7.2.3 ERFP; the clear advice from the seminar to NCs was ovak,
especially the definition of breeds (Appendix 1)t BEU
standards are political and may not be changetyeAsieport
will be made to the meeting in Crete in August 2010

7.2.4 Defra: the definitions of risk indicators were valuable,
especially the inclusion of indicators other thamerical.
Defra would support efforts to ensure benefitsAmGR are
maximised under CBD.

7.2.5 EU: A group of delegates will seek to interact withia#ls in
Brussels, not only to explore the opportunities for
harmonisation of criteria and thresholds, but &dsorge an
equal profile for AnGR vis-a-vis plant GR.

7.3 NGOs
7.3.1 EAAP: the topic has not yet been discussed but withioéghe
agenda of the WG-AGR in Crete in August 2010
7.3.2 ‘Breeds at risk’ NGOs:
7.3.2.1  The report will be presented to the next Council
meeting of each organisation.

7.3.2.2 Harmonisation is important especially to identify
breeds which qualify for ‘at risk’ incentives, to
facilitate genetic exchange between countries tand
enable the provision of consistent guidelines and
advice.

7.3.2.3 The outcomes of the seminar, and the wish to adjust
to harmonised criteria, are relevant for RBI gldpal
ELA in Europe and for all national organisations
including RBST in UK.

8. Conclusions

8.1Breed categories The breeds relevant to programmes for conservatio
FANGR in Europe are ‘native’, purebred (pedigreavpnance), and ‘at
risk’.

8.2Native breed(also known as autochthonous and indigehous



8.2.1 Definition: “Originating and initially recognised ia particular
country (i.e. country of origin); a breed existinghe country
where it was formed.”

8.2.2 Allowance should be made for the possibility ofexotic breed
being recognised eventually as native subjectltinal
following conditions being met:
8.2.2.1lt has been present in the country as a breeding

population for 40 years plus 6 generations.
8.2.2.2lt is effectively a closed population (i.e. mining&netic
exchange)
8.2.2.3It has developed a type distinctly divergent frdva t
original population (i.e. is a new breed).
8.3Purebred

8.3.1 Breeds which do not meet genetic criteria and faalebred
pedigree provenance (e.g. introgressed breedstreations,
re-creations, composites, etc) should be excluaded f
conservation programmes following evaluation bydmeal
measures.

8.3.2 Breed DNA profiles facilitate assignment to breed.

8.4Breeds at risk: there are four primary indicators of endangermericlwvh
can identify native breeds at risk:

8.4.1 Numerical scarcity. An essential indicator. The F&k@esholds
should be expanded to include three trigger pa@ntsvariation
of thresholds by species (e.g. warning thresho@ZE000
breeding females).

8.4.2 Geographical concentration. An essential indicaibe
University of Worcester threshold (75% populatioithim 25
km of WMC) should be tested more widely, with a fniag’
threshold extended to a radius of 50 km.

8.4.3 Genetic erosion. Rate of inbreeding is the prefemeasure
with a threshold of 1% per generation, equivalerti$ 50.

8.4.4 Introgression should be added as a separate indiwéh a
warning threshold of 2.5% in any generation, bydliap also
at the initial evaluation of a breed.

8.4.5 Indicators must be reliable, easily measurablejsband
possible to implement.

8.4.6 Harmonisation is possible for all indicators.

8.5Factors of prioritisation

8.5.1 Probability of extinction is the primary factor of prioritisation.

8.5.1.1Categories of prioritisation are achieved by apmyi
degrees of severity to two primary indicators of
endangerment (numerical scarcity and geographical
concentration) with genetic erosion used as a miodjf
indicator.

8.5.1.2Trends should be considered when sufficient daa ar
routinely available.

8.5.1.3Harmonisation is possible.

8.5.2 Loss of diversityis the secondary factor of prioritisation
8.5.2.1Molecular genetics and population genetics are not

totally in accord in the definition of prioritisati, but it
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was agreed that in the near future the variouseghaes
probably would yield the same answer. Both between-
and within-breed diversity should be taken intocart.

8.5.2.2Harmonisation at some stage is a realistic targehut
not at this point.
8.5.3 Other modifying factors should be considered.
8.6‘'Landscape issues’

8.6.1 Itis recommendedthat native FANGR are part of CBD in their

own right and should receive equal attention witnts.
8.6.2 Itis recommendedthat animal and plant genetic resources
should be linked, and their evaluation should bkdd to
Biodiversity Action Plans.
8.7Management of FANGRis determined by policy at a national level with
limited opportunity for harmonisation , although guidelines are
appropriate (e.g. FAO Secondary Guidelines for ‘Bgament of small
populations at risk’)
8.8Data availability. Lack of comprehensive and up-to-date dsian
obstacle to realising several aspects of harmaaorsat
8.9Delivery. The outcomes of the seminar will be deliverecetevant
bodies, both policy-makers and users, by a smailgof delegates.
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Appendix 1
Basic Definitions

Breed (two definitions)

Legal/political/cultural: A group of domestic livieek for which geographical and/or cultural
separation from phenotypically separate groupddthd acceptance of its separate identity.
A population regulated by a registration procedemgnised officially by the competent
authority.

Genetic: A closed population of animals with comnaod distinct characteristics. A sub-
specific group of domestic livestock with definableracteristics that enable it to be
separated by characterisation from similarly defigeoups within the same species.

wild:
Living independently of man; never domesticated sudsjected to artificial selection.

Feral:

Formerly domesticated population existing in a{ireig (wild or unmanaged) state under
natural selection. Populations living under a regwhminimal management may be
described as ‘semi-feral’.

Exotic (foreign, non-native):
Originating in a foreign country. Also includes stétegories: ‘Recently Introduced Breeds’
and ‘Continually Imported Breeds'.

Native (autochthonous, indigenous):

Originating and initially recognised in a partiautauntry (i.e. country of origin); a breed
existing in the country where it was formed.

Native breeds are a sub-set of ‘Locally AdaptedeBse(i.e. “have been in the country for a
sufficient time to be genetically adapted to onenore of the traditional production systems
or environments in the country” — FAO).

Transboundary

Breeds that occur in more than one country arerefdo as “transboundary” breeds
(classification developed for the SoW AnGR for FAO)

Mainstream:

Significant numerical status or significant conttibn to the livestock industry.
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Introgressed:

Integrity compromised by the infusion of exotic géo material.

Introgression may occur officially through grading-programmes (i.e. it is identified and
measurable) or illicitly (i.e. it is illegal and himlentified).

Re-created:

Development of a population from a mixture of bietalresemble an extinct breed.
Frequently the name of the extinct breed is adopteth though the new population has no
genetic link to it.

Hybrid (composite, crossbred):

The result of a cross between genetically unlikenats; mixed ancestry.
Heterogeneous populations are genetically unpeguliet

A group of hybrid animals may become a breed @ftepopulation has been closed and
interbred for a period of time.

Appendix 2

Delegates (with affiliations)

Global:
FAO (B Scherf, P Boettcher)
RBI (A Georgoudis, | Soysal, L Alderson)

Regional:
ERFP (A Georgoudis, E Charvolin, D Kompan, M Maguivl Poniga)
EAAP (N Seether, A Georgoudis)
ELA (L Alderson)

Host nation:
Defra (F Radcliffe)
RBST (C Barber, T Brigstocke, L Alderson, S Jones)

Specialists:
M Bruford (University of Cardiff)
J Hosking (Natural England)
J Windig (CGN)
J Woolliams (Roslin)

Convenor and corresponding author:
L Alderson {awrence@clltd.demon.co.pk
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