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EDITORIAL

Since the last issue of AGRI a lot of activities have been implernented within the Anir
Genetic Resources group, establishing a solid basis for the coming Special Action Progra
Meanwhile, ongoing activities have been pursued.

As was announced in the previous editorial, the World Watch List has been finalized and
to the printer. It has not been an easy task to design this WWL in such a way that it could be
by different readers/users and that it could be updated regularly (not only as regards the popt
data or the introduction of new breeds, but also as regards the information available on ec
the breeds). A more detailed description of the structure of the WWL will be given in the r
issue.

Two working groups have been created, one on Genetic Distancing (chaired by S. Ba
and the second on Databanks (chaired by T. Henzen). These groups have considered the a
methodologies and the needs in their respective fields and have proposed plans of actiot
two reports will be widely distributed. A special emphasis is put on the need that the informe
gathered and/or created within these activities be accessible to everyone. Modern communi
systems (notably electronic mail) will be developed while keeping active the more conventi
communication packages (paper).

A team constituted of a geneticist and a livestock economist has spent six weeks in Ch
make an inventory of the Animal Genetic Resources and to make proposals for future pla
action. Similar missions will be initiated for other regions, as funds become available: in a
future for Africa, followed by Eastern Europe, and later on by Latin America.

On Genebank management,with the financial support of UNEP, two training courses are
organized for Africa (one in English and one in French), in association with ILCA in Adt
Ababa and CRTA/CIRDES in Bobo Dioulasso. With these, all regions will have been informr
and links developed at regional levels. The future activities in this field will then rely mainly
each country’s awareness and willingness to act. The regional nodes will serve as safety s
and coordination centres. It is now planned to gather all the information related to these gen:
activities in a separate databank, connected with the Global Data Bank for Domestic An
Diversity. While preparing the WWL, information on storage of semen and/or embryos \
used to evaluate the degree of risk.

The first paper in the present issue gives the results of the survey initiated in 1992
guestionnaire included in AGRI No. 8. Useful information on what is done in 40 countrie:
presented here. However nothing is known regarding the other 142. This survey shoul
continued. A call is made to anybody able to forward the relevant information from his c
country to have a look at page vi of AGRI No. 8 and fill in the questionnaire.
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NOTES

1.0 REPORT ON THE FIRST CONSERVATION SYMPOSIUM IN BRAZIL

The first Brazil Symposium on the Conservation of animal Genetic Resources was held
4 days during the 30th Annual Meeting of the Brazilian Society of animal Science (SBZ) ¢
18-23 July 1993, held in Rio de Janeiro. The Symposium was supported by FAO, stro
promoted by SBZ and coordinated by Dr. Arthur Mariante, an EMBRAPA researcher wh
also the regional coordinator of an FAO project aiming to implement a regional animal gene
for Latin America in Brazil.

The Symposium involved 14 contributions and considerable time for discussion. It was atte
by between 80 and 100 people from throughout Latin America and the Caribbean. The sta
the sub-regional work aimed at best utilizing and maintaining for the longer term its wide re
of genetic resources was considered in the context of the new FAO global programme fc
management of domestic animal diversity. Most of the unique Brazilian breeds of animal:
the result of the adaptation process since the introduction to Latin America of a range of sp
by Portuguese and Spanish settlers come 400 to 500 years ago.

this symposium was the first opportunity for virtually all researchers concerned with
development and maintenance of the brazilian conservation nuclei, established for each of
breeds currently at risk of extinction, to meet together with a range of other experts to exch
information on progress and plans.

In addition to providing a unique opportunity to consider how to further improve stratec
for the conservation of the large range of breeds, the symposium also served to increa:
awareness of the audience on the extinction risk threatening much of the irreplaceable dor
animal diversity

A. Mariante

2.0 SYMPOSIUM ON ANIMAL GENETIC RESOURCES IN LATIN AMERICA THE
LATIN AMERICAN ASSOCIATION OF ANIMAL PRODUCTION HELD ITS L3TH
MEETING LAST JULY

(25 through July 30th) at the Universidad Catolica de Chile in Santiago, Chile. In recogni
to the ever increasing importance that animal genetic resources are playing in the susta
animal production systems, a symposium on animal Genetic Resources in Latin America
held on the 29th of July. This first Symposium was sponsored by ALPA, FAO and the L
American Network on Animal Genetic Resources (REGENAL) and was attended by more
a hundred individuals from different Latin American eountries, the US and Europe.

Presentations eovered different aspects of animal genetic resourees conservatiol
management from regional and global point of view. Topics included the status of animal ge
resources in Latin America; global concern of animal genetic resources; monitoring of an
genetic resources as they relate to Latin America; genetic resources and sustainable proc
systems; Spanish animal genetic resources and their relationship to the Latin American indig
cattle. There was also a contribution on heterogeneous genetic variance in animal evalu
Speakers involved included Drs. Keith Hammond from FAO-Rome, Arthur Mariante frc
CENARGEN/EMBRAPA, Brazil, Robert McDowell from North Carolina State University
Manuel Betteta from the Ministry of Agriculture of Spain, Assefaw Tewolde from GATIE ar
Dr. Daniel Gianola from the University of Wisconsin.

Collectively, all presentations highlighted the significant advances that have taken plac
well as the global challenges faced, while they also outlined the direction and action need
warrant that Latin America as any other part of the world does not loose the remaining ge
resources. All highlighted the need for the region to assess its resources in order to better
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an adequate conservation and management strategy. The importance of developing further
global data bank on animal genetic resources, and of countries contributing all relevant inform
was emphasized. while there are significant efforts in the region to define and promote prc
pertaining to domestic animal genetic resources, few countries have really been able to const
their national programmes.

The round table discussion generated usefal and rich exchange of ideas amongst all pr
and highlighted national concerns; particularly the need to develop and promote a reg
programme in animal genetic resources, to cover poultry, pig, cattle, camelids and shee
goats in the region.

A. Tewolde

3.0 GENEBANK

On 24th August 1993, the Ministry of Agriculture of Brazil has officially created the Brazilic
Gene Bank. In this document, CENARGEN is designated as the operating institution, in ch
of management of the bank, as well as of the production of technical and scientific informe
on animal genetic resources. One of the elements leading to this decision was the initiative
by FAO to establish the regional genebank for Latin America at CENARGEN (together v
INTA from Argentina).

D. Chupin



ACTORS OF KEEPING AND MANAGING GENETIC
RESOURCES OF FARM ANIMALS IN 1992

J.J. Lauvergne and P. Souvenir Zafindrajaona
Institut national de la recherche agronomique, Département de génétique animale
Laboratoire de génétique factorielle, bat. 211, CRJ/INRA
F - 78 352 Jouy-en-Josas cedex, FRANCE

RESUME
Une enquéte au moyen d’un formulaire diffusé en 1992lddhdletin d'informatzon sues

ressources génétiques animal@ssRI) a obtenu 80 réponses. On a pu ainsi identifier 7
organismes impliqués dans I'étude, la conservation et la gestion des ressources génétigL
animaux de ferme dans le monde. Ces organismes s’occupaient de 9 différentes espéces
le boeuf, le buffle, le chameau, le cheval, la chevre, le lama, le mouton et le porc. Selor
rattachement administratif ces organismes ont été classés en supra-gouvernemet
gouvernementaux, para-gouvernementaux, non gouvernementaux et mixte (a la fois s
gouvernementaux et gouvernementaux). L'activité de ces organismes pouvait étre mon
régionale ou nationale. Les premiers organismes recensés ont commence leur activité d:
années 40. Laugmentation du nombre de ces organismes est tres nette au cours des décel
et 80. Les derniers organismes créés sont des organismes mixtes qui rassemblent en rés
laboratoires s’adonnant a I'analyse du génome de certaines espéces (BovMap, PigMap, She
etc...). Les espéces qui suscitaient le plus d’intérét étaient, dans I'ordre, le boeuf (36 organis
le mouton (29), la chévre (26), le cheval (12), le porc (7) suivi par le buffle (4). Cette prem
enquéte est incompléte car seulement 40 pays sur les 182 ayant une activité d’élevage r
ont répondu. La reprise de I'enquéte sur une base plus détaillée est souhaitable.

SUMMARY

80 replies have been received in the framework of a survey initiated in 1982, via a question
inserted in AGRI No. 8. 77 institutions have been identified, working on characterizati
conservation and management of livestock genetic resources around the world. 9 speci
involved: ass, buffalo, camel, cattle, goat, horse, lama, pig and sheep. These institutions
been distributed according to their administrative status in intergovernmental, governme
para statal, non governmental and mixed (intergovernmental and governmental). Their ac
can be global, regional or national. The first activities have taken place during the 40s, ¢
significant increase was observed between the 70s and the 80s. The lastly created institutic
mixed organisms, networking laboratories involved in genome analysis (BovMap, PigV
SheepMap...). The ranking of activities per species in decreasing order start with cattle
institztions), followed by sheep (29), goat (26), horse (12), pig (7), and buffalo (4). Howe
only 40 countries have replied, out of 182 having a significant animal production. A second
more in depth study is needed.
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1.0 INTRODUCTION

The keeping and managing of genetic resources of farm animals has been a part of the
of FAO in the field of animal production at the very beginning of its activities, in the 4(
(PHILLIPS,1991).

A considerable increasing of activities in that field has followedHRh&t International
Conference on Environmeaot Stockholm in 1972, with the creation of UNBPhited Natzons
Environment Programme)JASON (1974). Since the 70’s, activities of other supragovernment
agencies, for example EAAEuropean Assoczation for Animal Productidmgye been noticeable
as well as activities at the national level in several countries.

Many conferences, days, seminaries, sessions of congresses and other formal and ini
meetings at the national, regional and World level have been hold in these two decades.

In its 3Ist Annual Meeting of Munich 1980 the Commzssion on Animal Genetics of the EA
(European Association for Animal Production) established a Working Group on Animal Gen
Resources, MAITALA et al. (1984). This FAAP Working Party gave a first listing of organisr
which, in Europe, were concerned with this type of activity. Twenty-one european count
were then identified in that field at a governmental or non-governmental level.

This listing deserves now to be updated and extended to the whole World. This is the gc
the present work which was asked by both FAO and EAAP and which is based on a survey
in 1992.

2.0 THE SURVEY

The questionnaire which is given in table 1 was circulated among organisms and pe
known as having some activities in this field in a country or a group of countries through a nc
published in issue N° 8 of AGRRAnimal Genetzc Resources Informatid®91 which was
circulated at the beginning of 1992, ANONYMOUS (1992).

The answers were received between January and September 1992. A few letters hav
then sent personnally and other missing details have been gained by phone or fax up to Ju

The scope was limited to species of farm animals and to activities at an international, nat
and regional level (several countries) excluding organisms working in regions inside count

3.0 DESCRIPTION OF BASIC SET OF ANSWERS

Our correspondents have documented nine farm animal species i.e. buffalo, camel, c
donkey, goat, horse, llama, pig and sheep. Other species have been eventually listed by e
when they were included in conservation programme of the 9 above mentioned specie
poultry, rabbit, fur-bearing animals. The inventary of these species is by nho means exhau
and they have not been included in our analysis.

TABLE 1.
1992 SURVEY/QUESTIONNAIRE



ORGANIZATIONS INVOLVED IN THE CONSERVATION
OF ANIMAL GENETIC RESOURCES

This questionnaire is circulated in order to identify the organism acting/directly interested in the field of
conservation of farm animal germ plasm.

If relevant, please full in and send back to : J.J. LAUVERGNE, Génétique Factorielle CRJ, F-78 352 Jouy-en-
Josas Cédex, France.

The results will be analysed for publication in coming issue of Anzmal Genetic Resources Information [AGRI].
Name of organization (in full) :

Acronym :

Address :

Phone number :

Fax number :

Typel: governemental/non governemental

international/national/regional

Date of foundation :

Date and place of registration :

President or manager :

Scope of interest : Species :

Geographical area covered :

Main realizations :

1 Delete what not applicable

A total of 80 filled questionnaires were received of which 77 were retained as valid. Thes
organisms kept for the analysis are listed with theix name, acronym and address in Ann
(World wide level), 2 (regional level) and 3 (national level).

4.0 METHOD OF ANALYSIS

The extension of activities of each organism was checked : World-wide, regional or natic

The countries with a livestock activity were considered according their geographi
localization.

Five types of subordination have been taken into consideration : supra-governme
governmental, mixed, para-governmental and non-governmental. The mixed type is used
supra-governmental and governmental agencies are acting together. The prototype of these
activities are the recent BovMap and PigMap projects subsidied by(C&@mission of the
European Communitiesd gathering a network of, for example, 30 governmental laborator
for BovMap, HALEY and ARcHIgALD (1991), OLLIVIER (1993).

The term “all species” which was sometimes used by our correspondents has been
here, keeping in mind it may have a changeable meaning : for a given country it means us
the common domestic species of this country, when for the FAO or other international age:
it means all the domestic species in the World or in a region of the World.

The listing of scales and codes used for sorting-out data of the questionnaires is given in
2.

5.0 RESULTS
5.1 Number and percentage of answering countries

The number and percentage of countries having individually answered is given in tab
taking account of the level of livestock activities of these countries.
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5.2 Specific interest

The interest of organisms for various species is given in tables 4 and 5 with resp. World-
and regional activities. The organisms working at a national level have been numbered by con

and by species in table

TABLE 2.

Scales and codes used for sorting-out data of questionnaires

Scale
N° Title

Code or instructions
for sorting out

1 Extension of activities

2 Country or countries involved

3 Part of the world covered

4 Subordination

5 Species

6 Year of beginning of activities

7 Name of organism, acronym, address

|. national
2. regional
3. world-wide

individual countries : in full, according terminology

by GROSJEAN (1991) grouped countries: code

1. Africa

2. America

3. Asia

4. Australia and Oceania
5. Europe

6. World

. supra-governmental
. governmental
mixed

. para-governmental

oA W N PR

. non-governmental

. buffalo
camel
. cattle

o 0o T o

. donkey
e. goat

f. horse

g. llama

h. pig

i. sheep

j. all species

year when given (4 digits) 0000 when unknown

in full




TABLE 3.
Countries covered by the survey

Total number of Countries with livestock activity Answering countries
Countries in the world (1) n % (2) n % (3)
219 182 83 40 22
(1) According to GROSJEAN (1991)
(2) Reported to the total number of countries in the world
(3) Reported to the countries with livestock activities
TABLE 4.
Specific interest of organisms with a world-wide activity
Name of Organism Acronym Species Subordination Year2
Food and Agriculture Organization FAO all species SUG 1948
United Nations Environment Programme UNEP all species SUG 1972
Caprinae IUCN goat SUG 1979
Committee on Standardized Genetic Nomenclature

of Sheep and Goat COGNOSAG cattle goat sheep NGO 1986
International System for Cytogenetic Nomenclature

of Domestic Animals ISCNDA Cattle goat sheepNGO 1989
Rare Breeds International RBI all species NGO 1989
Pig Gene Mapping Project3 PigMap pig Mixed 1991
Bovine Gene Mapping Project3 BovMap cattle Mixed 1993
Sheep Gene Mapping Project3 SheepMap sheep Mixed

1. suG (Supra-governmental), NGO (Non-governmetal)
2 : year of beginning of activities

3 : This is not an organism, only an interlaboratory project supported by CEE
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Tahle 5. Specilic iolerest of organisms working on a regional Jevel

Wane of organisms Awromym Kpecies i Suheadination' W Ciovered] res
i Fnng
E'._:uf}PEr.u_tEqJn lateraatimils en BEecherche Agranamigue pour le Désela- CIRADYEMYT all specizs GO |Gty Africa
pcn1cn;fﬂw.-g|gu el Malscine Vdierinaire das Payvs Teopican, French spealk
Mzizons-Allvrl, Fronce g
Tnremnational Liveswock Cenler for Alrica, Audlis Abbaba, Cilucopia TL.CA all species SUG 1577 Alrica
Limestock Poblications Council. Californiz, LSA LEd: builailes, ciille sl 144 Canaduf/L 154
horez, Lama
Amerizm Mimer Dreeds Consorvency. Neath Caralina, TISA AMBC all specics w0 1977 CanadaTISA
waboral Lnstitele of Andmal Industey, Dbacaki, Japaa WTAT all specics CIF 1397 Japan
Unfrersity of balava, Deoartmenlt of Gensti and Celular Bralacy, Kuaala Al speies LI 1975 Sauth-
lumpar, Malsesia Lo Asia
[T rsior of Malava, Instimrz of Advanced Studics LAS zattle, maar, (LY I aonuth-
Fosala Tampur, Malaysia shaep LastiAsia
Furapean Assaciazion for Animal Paaduction EaaP cactle, roat 500G §9E0 Furnpe
Cwan kg Farty an Anomel gaoesic resrurecs). Rome, Tralia kaTse, Mg,
sheon

Fédderptivn surepesnne de revaloos: on dles maces rmenicdas, FFREWE &l species LK TR Furope
Lyen, Franee
Danubian Countries Alliance for Sens Conservation in Animal Speciz DAGLNE 0 el spocies NGO | RELTH Lrunubian
fWion, Anstria i cunniriss
Suwety far the Advancemant of Brecdinn Researches in Asia and Jees SABRAD | Puffalo, zatle, M0 ey Asia
s grat, sheep Clceaina
Eke-Tzam-Praha, Udernick, Crechoslovakiz ill speciey [ ] 15w LEast-Lurope
Pra Specie Tars, Wian, Ausrria all specios LR =) East-Eurape

LoalUG (Supra-povernmental); GOV {Govsramentaly; NGO (Mon-povernmental); 2 @ vear of beginning of activitizs
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TABLE 6.

Specific activities of various type of organisms acting at a National level

Part of the World  Species Gov PAG NGO Total

1. Africa c. cattle 15 15
i. sheep 9 9
e. goat 7 7

2. America a. buffalo 2
f. horse 2
b. camel 1
c. cattle 1 1
d. donkey 1
e. goat 1
g. llama 1 1
h. pig 1 1
i. sheep 1 1

3. Asia c. cattle 2 2
e. goat 2 2
i. sheep 2 2
f. horse 1 1

4. Australia Non answeing

5. Europe i. sheep 7 1 3 11
c. cattle 6 1 3 10
e. goat 6 1 3 10
f. horse 3 1 3 7
h. pig 3 1 4
j- all species 1 1
Total 71 4 17 91

1. Gov (Governmental); PAG (Para-governmental); NGO (Non-governmental)

5.3 Crossed subordination and specific interest

A summary of various type of subordination of organisms involved in the conservatior
various species in given in table 7.
5.4 Evolution of number of organism involved in gestion/conservation

The full list of organizations is listed in table 8 when the date they first (have?) shown inte
in resources conservation is known, and in table 9 when not known.

6.0 DISCUSSION
6.1 Geographical coverage

One can see that only 22% of countries with a noticeable livestock activity have givel
answer, table 3. This deficiency may be due:

AGRI 12



12

I. to the use of a periodical such as AGRI to launch.such a survey instead of a ma
device but we had no choice; the answers to this first survey will give the basis f
mailing list of the future;

il. tothe absence of a national programme of conservation in some developing coun

iii. to special situations such as warfare state, political disorganization and/or extre
poverty.

This deficiency is partially balanced by the activities of organisms at the World (FAO, UNE
or regional level (EAAP, CEC for Europe, ILCA for Africa). One can also note that, in varic
countries, governmental agencies may work on cooperation programme with developing cou
including activities of inventary and conservation of domestic animal resources (for example
French CIRAD/EMVT in French speaking Africa).

6.2 Type of subordination

The percentage of NGO (non-governmental organisms) acting at the World and regional |
is noticeable, resp. 30 and 60% of all organisms, tables 4 and 5.

At the national level with only 18% of non-governmental organisms, the percentage
governmental or para-governmental organisms is higher.

After the involvement of supra-governmental, governmental organisms in conservation
noticeable feature of the 90’s is the appraisal of mixed organisms such as BovMap and Pi
which give a World dimension to fondamental scientific investigations on genetic resource
6.3 Species in observation

According to table 7 one sees that most of the organisms with single species activitie
involved in cattle conservation (followed by sheep, goat, horse, pig, horse, buffalo, llama, ca
donkey). This reflects the economical weight of these species in the World livestock indus
6.4 Chronologicai activity

The cumulated numbers of organisms with known date of beginning of their activity of te
8 shows important growth since the early 70’s. This is probably due to the impulse for kee
biodiversity after th&stockholm International Conference on Environmerit9in2.

7.0 CONCLUSIONS

The survey is imperfect and needs certainly to be improved.

The main efforts of organisms seems to be done on the most economically important sp
It means that an effort must be made for the less important species (camel, llama, buffalo

One notes the involvment of supra-governmental, governmental organisms and a signit
activity of non-governmental and the appraisal of a important basic scientific activity.
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TABLE 7.
Distribution of various organisms according their specific interest

Number of involved organism according their subordination 1
Species SUG GOV Mixed PAG NGO
Total
a. Buffalo 1 3 4
b. Camel 1 1
c. Cattle 2 24 1 1 8 36
d. Donkey 1 1
e. Goat 2 17 6 26
f. Horse 1 5 5 12
g. Llama 2 2
h. Pig 1 4 1 7
i. Sheep 1 20 1 1 6 29
j- All species 2 4 6 12

1. suG (Supra-governmental); GOV (Governmental); PAG (Para-governmental); NGO (Non-governmental)
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Table 8. Chronological starting of activitics of the vorions organims

Your CGeographical coverage Subordination’

Mame of organism

1940
1943
1943
1950)
1961
1961
1462
14964
1464
1970
972
1974

1974
1974
1474
1474
1475
1975
976
76

1977

Fimhbubwes
Europe
World
Bulzaria
Bangladesh
Japan
Franzo
Franoe
(RN
Brrswana
[ndonesia
Brazil

World
Irance
Carada T 5A
Franze
“etharlands
Malavsia
Swaziland
['rance

Adnicy

Gov
SlICy
SLICE
G0
EISAY
GOy
NGO
PFAG
WD
ooy
GO
G

ST
GO
N
Grne
RS
GO
GOV
GO

SLICE

Matopos Agricultiral Research Station

Furapean Associdlion lor Animal Production, (EAAFTFEZ)

Frad and apricnlture orgamsation (A}

Instimtc of Animal Scicnce

Bangladesh Apricultural University, Department of Animal Breeding and genatics
MNational Institure of Animal Indusioy (NIAI)

Socigrd d'ethnozontechnic (SEZY

Urion nazionale des livros fslin-'.alc-.z;qur'- (LINLG)

Hare Breeds Survival Tiust Lid (RBST), National Agriculmral Centre

Animal Production Research Unit (APRLN

Reczarch [nstitute for Animal Produetion

MinistSrio da Apriculura, Empress brasileirs de pesyuiza agropecuaria {CMBRAPA), Centro
nacicral de recoursos gonéticos ¢ biotenologis {CENARGEN)

Ulrited Nations Favironment Programme (UTNEP)

Dipartement de pénétique animale, Laborstoire de Géndligue hinchimigque {TNRA)
Livestock Peblications Cowncil (LPC)

Teépatement de pénétique animale, Laborsloire de Géndligue Sotonielle {INRA)
Stiching Zeldzame Huisdizrassen (SZH)

Universily of Malava, Jepartment of Gonetic and Cellular Biclogy

Mkhayva Nanre Reserve

Minislére e | ‘Agriculinre, Bureau de la Sélection Animale of du Développement de I'Flevage,
Dircetion de 1a Production el des Lchanges ([T

Intarnationzl Livestock Center for Africa (11.07A]

L RUIG (Supra-povernmental ) GOV (Governmental); Mived (SUG 4 GOV, PAG {Para-goveromental ; NGO (Non-governmental )



Year Gengraphical covernge Subordination”  MName of organism

47T Francs PAG Institnt de "Elovage (103

1077 Canada/To5A NGO Amedcan Minor Browds Conservaney (AMBC)

1977 Asia/Ocoams NGO Society fur the Advanecment of Breeding Rescarches in Asia and Oczanis (SATRAL

1978 Malaysia IOV Lniversity Pertanian Malasyan (LFM)

1979 Swizerland SUG Caprinas (IUCN)

1952 Anstria S180Y Osrerrsche Narional Vercinipung fir Crenressrven [(OWNGENE)

19582 Essr-Hurope NG Pro Specie Rary

1684 Norway NG Nursk Bufc

1984 Teeland LY Teeland Gione Bank Commitles, 1he Agricultural Rescarch Instituds

1584 France GO Burean des Ressources Géndliques (BRG)

1954 Finland SOV Finmish Wowking Pary on Animal Geret'e Resources, Agricultural Ressarch Centre, Drart-
ment of anitaal Braading

1984 Swedan Qo Nutiona: Board of Genetic Rusources (Swedish Board of Agriculiure]

_9848 Canada WG Toywind Farm Rere Hrecds li_“rerﬁl"laun:ﬂ.f (RBC o Jw."mnd]

1HRC World NGO Committes o Genetie Nemenslaiore of Cartle, Sheep and Goat (COGNOSAG)

1086 Africa piY Coopération Internationale en Recherche Agronemique pour o dévelmpemenzElevage et
Madevine Vétérinaire des Pays Tropicanx (CIRADEMAVT

1988 India GOV Nalinnal Bureau of Animal Genetic Resourees ynd National Institule of animal geneties

1958 Malavaia GOV Tastitule of Advancod Smdies (LAS]

1989 Damubian Counles ALY Danubisn Counzrics Alliance for Gens Conservalion in Animal Specic

1939 Europe B0 Veromiging voar hel Behnud vans Zeldzame Huaisdizrmassen {(VBZLH)

1985 Spasin NGO Socicdad apadola pro Hecursos (SERGA)

10405 Belgivm M léderation curupéenne de revalorization des -aces menacaes [FRERME]

1uRD Wearld M0 International Svsem for Cylogenetic Numenclamee of Domeslic Animals

e SUG (Supra-goveramenta ) GOV (Governmeantally Miged (SUG + GOV PAG (Para-governmerialy RGO (Non governmental |



Year Geographical coverage Suhbordination'  Name of organism

980 Wiorld ™D Rarc Breeds Internationai (REL)

1990 Treland WG RIS Coenservation Comminee. Roval 1Juklin Socicty

1990 Cireecs SOV llellenic Institute for the Conservation and ndlization of Indigenons Ruminants { HICUIR)

19900 iniand M Association for the Nutve Cattle Reasids of Finland agriculmural Reswesrch Cen rre, Phepartmant
il Amimal Breeding

1951 Hast-Furope N0 LEko-Team-Prahe

1991 Bulgardu LS Y Ceater of Selection and Reproduction in Farm Animals

1531 UsA NGO Institute for Agricullural Bindiversity (LABS

19591 Warld M imed ig Gene Mupping Projoct (PigMap)

L% Warld Mixed sheep Gene Mapping Project (SheepMap)

1993 Waorld Mimed Bovine Gene Mapping Project (Bovbap)

' SLG (Supra-gevernmental i GOV (Governmenzaly Mixed (SUG 1 GOV PAG (Para-governmental]; MO0 {Non-governmental)



lable 9, Grrganism with vnknown vesr for beginnig of acelivity

Year Leographical coverape Subordination’

Mume of erianism

Qo0
QoA
CIEN
Q000
(c00
Q000
noao
Qoo
(000
Qnos
noog
Qoos
(NI EIN
(IR HN
NN
(000
KELE
EHELY
ELLE
L L
LHLLL
LY

Al
Benin
Camoeron
Canady
Chira
China
Eavpt
Ethiopia
Crerimany
India
Morocoo
Miger
Fakistan
Fhilippines
Scncgal
South Afries
Spain
s=udan
Thailand
LA

[5A
FLambia

ALy
STHAY
ST
(STAY
LY
G
(LY
GO
NGO
LY
LY
(LY
0%
GOV
W
EIBLY
OV
O
OV
NGO
GO
oy

Hare Broods Reserve, Gilpegsnnup WA

Ministére du déveleppement rural ¢l de Pacion coopdralive
Imszitute of Animal Rescarch (IRZY

Agricultare Canada {Ag CANATIA)

Matiomal Veterinary Bintechnology Laboratory, Herl:in Vererinary Rescarch Institute (CAAS

Instinzte of Aniral Science, Chinese Academy of Auriculture Scicnee {TAS)
Agricultaral Research Centre, Ministrv of Apriculture

Institcte of Apricultural Rescarch, Department of Animal Scicnee

Gesallachatt /e Frhalng aiter und gefibrdeter Haustierrassen (1I01LET)

Indian Yeterinary Rasearch lostitute (1VRI)

Inslitil Agronomigue et VEtérinairxc Hasan [T {TAV)

Inscinzt Wational de Kecherches Agronomigues

Liveslock Division Pakistan Agricultural Research Council

Liveslock Ressarch Division

Cartres Jde Recherches Xontechniques {Dahra-Dhelodf et Kolka)

Pepartment of Development Aid

[nstituto Naional [nvestigation Agraria {INTA}

st ol Ardral Frodoerion

Depariment ol Animal Seizncs, Kaserzart L nivarsity

Association for Living 1Hstorneal Farms and Agecultureal Muzeums (ALIT1AM)
United States Doparment of Agricoliors (USDAY Agmicrliural Bescarch Conine
Mochipapa Repicral Research Station

5 SUG (Supra-governmentaly, GOV {Governmental ) Mixed (SUG = GOVY, PAG (Para-govemmentaly, NGO (Non-governmszntal)
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Annex I. List and address of organisms working on a world-wide level

Name of organisms Acronym subordination 1 Addresses

Caprinae IUCN SUG Avenue du Mont-Blanc 1196
Gland, Switzerland

Food and agriculture organization FAO SUG Via delle terme di Caracalla,
00100 Roma, ltalia

United Nations Environment Programme UNEP SUG Box 30602 Nairobi, Kenya

Committee on Genetic Nomenclature COGNOSAG NGO 147 C/3 avenue J.B. Clément,

of Cattle, Sheep and Goat 92140 Clamart, France

Rare Breeds International RBI NGO University of Saskatchewan,
Saskatoon, SK S7N Owo, Canada

Bovine Gene Mapping Project2 BovMap Mixed Laboratoire de Génétique
Biochimique, INRA. CRJ, 78 352
Jouy-en-Josas H. LEVEZIEL
(Coordinator)

Pig Gene Mapping Project2 BovMap Mixed Institute of Animal Physiology and
Genetics Research, Endinburg,
U.K. HALEY C.S and
ARCHIBALD A.L. (Coordinators)

Sheep Gene Mapping Project SheepMap Mixed

International System for Cytogenetic ISCNDA NGO Laboratoire de Génétique

Nomenclature of Domestic Animal

Biochimique et de
Cytogénétique INRA, 78 352
Jouy-enJosas Cedex France

1:suG (Supra-governmental); NGO (Non governmental)

2 : This is not an organism, only an interlaboratory project supported by CEE



Annex 2. List and address of arganisms working on a regional level

Wame of prpanisos dacranym (1} Covered Adresses
egions

Cropération Tnsernetionale en Recherchs Agronomique panr le CIRAL | W Afiaa (1), Tue Fieors Curie, 94704 Maisoos Alfarg France

- DéveluppementFlovage ot Midecne Vétérinaire des pays Tropi- EMYT
cans
Tnternational Livesiock Canrer for AfTica LA UG Africa P, R 5680, Addiz ablaba, Etkiopia

| Livestock Publcations Coomnedl LPC RGO Canada 2631 Gerluns Siceel, Envekar, Calitarnaia 953301-3574,

L[5 L&A
Americ Mioor Brecds Conssreancy AMBC R Camadla PFitrshirouth, Morth-Ceroling 20312, LISA
LIsA
Watcoal LnstiinTs of Animal Tndosinye MLAT GO Japan Taukula Morindanehi PO. Box 5, Ihuruki, Jrpan
Tnversiny of Malayn, Toeparminznt of Genede and Cellular Biology GOV | 8-Fast Asia | University of Malava, 59700 Koale'Lurpur, Maluysia
University of Malayw, Insidwte of Advanced Smdies 143 GOV | 5 Fast Asia | Univerisily of Malaga, 59100 Kuala/Lurpor, Malavsia |
Eumepaan Association for Anjmeal Praduation FaAP SLIC Eurcpe Wia A&, Toclendy, 154, CO161 Roma, Traly
Féderalion curepéenne de reviderisation des races menacées TERME | NGO Lurope [Taiv. Claude Bernard Lyen 1, 230 bd du 11 oevemhie
1918, &9 622, Villeurbanne cédes, ramoe

Tanubian Conmrries Allanoe tar Genes Consseovalion o Aaninal DAGLENE | Wit TDanuhian LUlmw, of Veterizzy Mediclne, linke Bahnpgasse 11,
Spocics oountrics | A-LI30 Vienri
Saciety for the Advanvement of Breeding Rescarches in Asia and SABRAD | KOO Asia Tropicd Acoculuce Beseerch Center, Tharaki, Tapan
CleEiniz Ceeanin
Lko-Temm-Fraha NGO | E-Hurepe | CS-14000 Praha, Crechoslovalis '
Pro Specie Kara NGO E-Eurepe Schneecerstrufie 17, CI1-5000 St.Gallen, Sedmeclan:d |

' = Sybordination : SUG {Supra-governmental); GOV (Governmental), PAG (Para povernmentalj; NGO (Non governmental)



Annex 3. List aml sddress ol organisms workioe on a national level

Couniry Swbordimudion'  Acronym Meame of orpanisms, addrcss
Ausrralia FAG Australian Rare Breeds Reseive, (Flzegamimp Wi
Austria GOV ONGFNE Osterrsichiscke Nationalversnioung fir G eoresencen, Gumpendarferatrafe 1512, 16D Wien
Rangladosh GOV Bungladesh Agricullural Universizy, Departrment of Anima’ Breading and geneties, Hanglugesh Agricainaral, Myneasiz g
2202
Belping WG YL Weremiing voor her Behoud vans Feldrame Huisdiereassen, Stakstraal 2, 1350k Maarkedzl, Bclpinm
Benin R Klinisténe du désappement mial ot de action carpiealive, Samiondi
catrle Ranch, BP. 2359 Cooanm, Hewim
Balswizna GOy APRU Animal Produerinn Reszaeh Tiair, Tepatmant of Avrcoliurs] Besearch, Private Bag 023 Gabaione, Folswums
Brazi LATLY CEMARGEN  Ministério da Agricniniva, Farpessa brasileira e pesgquise spmopecuaria (EMBRAPAY, Centea vacienal Je reconcsos
Jonitions o bintenalogia, Saon, Targuee poeal 1 002322 CEP. 000700, Brasilia, DF Brasil
Bulgaria GO Coter of Selection and Reprochochon i Form Animals, 1999 Sotla, ul. Bisteishke shose, 26, Thalgasia
[ IR Tosmimate af Aannal Serepee, 2232 Kostinbool, Bolearia
Cumerion Gy RS Frsnimre of Anonal Ressarch, BP. 65 Mraouadere, Camercon
GOy TR Irstitute ol Andmal Ressarch, BP. 1437 Yaoundé, Camerann
Canada T A Agrimaloure Carada, Conter for Faod & annmal Reseorch, Apricullore Canada, Ontawa, Cotacic KTA 006, Comada
M AL Jewwind Farm Rare Breeds Conservamsy Genstal delivery, Marmors, Ontarie, Canada KOM 2100

e

"1 SUG (Supra-povernmentall; GOV {Governmentally PAG {Para-povernmental’s NGO [Non-gesermnm ental



-

Corunliy Subordinwiion’  Acrenym Mame o urganlaog, address
Clima O A58 Malional Veterinary Biorechnoleay Laboratory, Llerbin Velerinary Ressarch ITnstitet=, 11 Madusn Sireet TTerhin, 150001
China
(3% TAS Imstitoee ol Animad Svispce, Chincse Acadeny of Apriculbucs Science, Maliunwa, Lladdian, 106 Begine, Chine
Emnt Lo Agricultual Research Cemire, Minisicy ol Agsulmone, Dakki, Caira, Egype
Fihirpia oy Tnetimice of Agricoloery] Research. Drepactiment of At Szicnee, PO B 2005 Addis Abala, Editapia
Finlard GO Finmish Working Party on Animal Senetic Hesouress, Aecieolteral Rescerch Contis, Tepartmeie af animal Brzeding,
110600 Takiinen, Finland
NGO Assiarea oo the Kerwe Cattle Breeds of Finland, Asmicsliura] BEesearcl Cenze, Depacisentof Al Breedie g, 32000
Jukivinen, Filaad
Jranne E kY BRG Boreun des Eesamives (hinétiques, 37 moe Cwvder, 75231 Paris, France
GO Dépariement Je pEpgrique aimale, Lahorataire de Géndtigus biochimigue (AT, 78 252 Juor-en-Jusae cfdes, France
oY Diparierment de pinétique aoimals, Tahoratodre dz Géndrgue lacturely (IMBA}, T8 2532 Jouy-so-Jusics cedes, Frouwr
(7% Burcan de e Sdlection Andmale ef Ivvelappemant de TRlevares. 3 mee de Barbey-de-Jouy. 75 2489 Paris 07, Fraace
RURTE) &=F Socier? dethnozaotecknic, 23, Doulevard Araga, 75 (13 Paris, Franco
pPafdi Bl ImetitnT de 'Blevage, 149, e de Berey, 73 595 Faris cedex 12, France
FPaG LxLis L aion oaticmals des s géndalogiques (TTNLG, Paris, France

e

“ 1 SUG (Supra-governmentaly; GOV {Govemmentaly;, PAG (Para-governmental i NGO (Non-goesernmental)



Counby Subprdination'  Acranym Mo 4 nrgianisimg, address
Ciermany LA DTG Gescllzchaft zor Crhaliung alter und gefihrdeter Ihwstierassen, Hofhrunnbstrasse 110, 8000 Munchen 71, Gernuny
Grovoe GOV LECTITR, Hellenic Tnstimee for the Cunservation and utilizaden of Indigenous Ruminants, Athina, Gresce
Tecland GO Ciene Bank Crmmitoez, The Avriculincal Rescarcl: Ingrinete, Keldnaholl I5-117 Revkgasil, Teeland
Tnidia Gov IWRI Indiun Yerzinay Rescarch Insdmore, Latnigear 243122 TLP, Indin
GOY National Bureau of Anines] Genetic Besourees sod FMatieoal Tnstitute of animal Guenetics, o0, Bog 179, Kasnal - 132001,
Haryanu
Trndreesin Ly Rosearcd [nstilois Dor Addmal Prodaction, PO, Box 123 Ciewn, Foger, Tndonceia
Ireland R LA Cronsereation Commidtiee, Rowval Tholdin Society, Ballsbridpe, Tabiin 4, Trxland
Malazia Gy TP TInfremsioe Periandan 3alssyan, 43400 Serdane, Maleysiu
Marnacn Y AW Trsrioar Agronomique et Wi s Hassan 10, OF. 0UZ Aypgilal Rahat Morceso
Loevle<lands MG 57H Stiching Zeldzame Fluistierassen, Prststraat &, 9712 LR, Groningan, hetherlands
Wigsr ok Tosricar narinmel de recherches spnonanigues de Wiper, Lonkownous Station Miames, Niger
ey OO Marzk Bufe, Zoclogical Museumn Mus=ples 3, 2014 Borren, Horway
Fukistan LE kY Livesiock Divizion Pakistan Agviculiurt Beseich Councll, POL Bax 1031 Eslamishind, Thkisran
Fhilippines R Livestock Rewsarch Divisian, Pearrd Los BanosLigwoa A4, Fhilippinss

—

LOSTUG (Supra-governmentaly, GOV (Governmente1; PAG (Para-governmentaly; RGO (Non-governmental



Name of orpanisms, adldress

=

Cemre de Racherche X ootschmige do Dahre-Djoledl, BE, 3120 Takar, 3&ndgal
Cemre ce Racharches Fooischigues de Kolky, BE, 53 Kalda, Sanagal

Insdruto Nalional Tnvcsdgation Ajgraria, Apartado 8111, 23080 Madrid, Spzain
Sociedad Bypancla pro Reourses, Lacnirad de Veterinariy, 50013 Zaragnra, Snain

Nepartrnent of Drevelnpment Ald, PO B0y 384 Protariy 00U, Sonth-Mfrica

Tastitute of Animal Production, PO, Bax 52 Kharteam Morth, Sudan

Mihava Mature Kaserve, TO. Boe 23 Mbabane, Swariland

Fatirnal Board of Genslic Resaurces (Swedish Hoard of Agricilmrey, $-351 Jhokaping, Secden
Ereparimant of Animal Seience, Kasesart Lindversitg, Ranglkalk 10903, Thutlame

Bare Tireeds Sundval Trowl Lud, Watianal Avdendioral Cearre, Smoncleich. Keniheorh, warks CWE ZLG, LU
L nirel Srares Dapartment of Agricalture, Agneoltoral Research Centre, USEiA, Munpland 20705, L5A

Acsorfution for Living Hisvarie] Farms and Aumicollossl Moseums, MAH 5035 Smithooian Tnstimtion, Wushinplun TaC

Lstiture for Agriculnral Biodiven:div, LR 3, Box 3000, Liecaiah, Tonws 32101, US4

Mnchipapu Fegiunal Rescarch Stayon, O Bore 3000 Choma, Fambia

Clonmiry Subordinsiion’  Acromyin

Soneacl GOV
(1O RN

Spain GO IMTA
IRLE1 ELEGA

Suutl-Africa GO

Suclan GO

Switelnud LY

Swed=n L

Theilanel W

LLEC XN REET

L% 0 US0A
LA AT.FHAM

2uAai, LISM

MG TAR

Fambia (K 8L

Tk S8R

Matrpes Agriculmrel Besearch Station, Privine Rap F.5237 Bulawayo, Zmbabwe

s

LSO (Supra-povernmental’; GOV {Governmental), PAG (Para-governmentaly NGO {(Noogoverrmantal )
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CONSERVATION OF ANIMAL GERMPLASM AT RISK
OF EXTINCTION IN ITALY: THE CENTRE
FOR THE DEFENSE OF ANIMAL GENETIC
RESOURCES OF CIRCELLO

D. Matassino!-2, A. Cappuccio?, T. Grasso! and Marisa Palazzo?
! Dipartimento di Scienze zootecniche, Universita degli Studi di Napoli ‘Federico II’,
Via Universita 100, | - 80055 Portici (Napoli)
2 Centro di Salvaguardia di germoplasma animale in via di estinzione,
Azienda Casaldianni | - 82020 Circello (Benevento), ITALY

SUMMARY

After a rapid review of the sociocultural aspects justifying that rare breeds be protected, c
aim of a conservation programme. and of the possible strategies, this paper describes in «
the activities implemented at the National Centre for the preservation of germplasm of ani
at risk of extinction, at Circello, in the south of Italy. In this centre, established on 310 ha,
presently raised 281 animals of more than 30 different breeds, among which 11 cattle bre
sheep breeds and 10 goat breeds. Activities of the centre include preservation, descri
multiplication, improvement and use of the breeds at risk. Collaboration with other insttituti
within the Mediterranean region are listed.

RESUME

Aprés une rapide revue des motivations socioculturelles qui justifient la protection des r
rares, des objectifs d’'un programme de conservation, et des stratégies possibles, cet article
en détails le programme du Centre National pour la Préservation du matériel Biologique d’anir
domestiques en danger de disparition, a Circello dans le sud de I'ltalie. Dans ce centre, éta
310 ha, sont rassemblées plus de 30 races d’animaux de ferme, dont 11 races de bovins,
de moutons et 10 races de chévres. Les activités de ce centre comprennent la préserva
description, la multiplication, 'amélioration et I'utitlisation des races en danger. Une liste
collaborations en cours avec d’autres organismes du bassin méditéranéen termine cet art

AGRI 12
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1.0 INTRODUCTION

The problem of the defence and utilization of genetic resources in Italy has bee studied t
scientific world and the operating zootechnic one since the mid 1970s. It soon became ob
that in a few decades many animal genetic resources in the country would be extinct and
others would be difficult to safeguard and conserve (Rognoni,1979;1983).

The protection of rare breeeds and populations is justified by: (a) the socio-economic as
(b) the biological aspect, (c) the cultural aspect and (d) the operative aspect.

1.1 The socio-economic aspect

These ecotypes are mostly bred in marginal areas of our country where the model of inte
production cannot be applied because of the absence of the necessary economic precons
Such ecotypes are the only ones able to express their own zootechnic role, as far as their pro
capacity is concerned, utilizing exclusively the available autochthonous grazing resources
1.2 The biological aspect

Biological diversity may be considered real, if not unique richness, because it is the expre:
of a diversity in genetic information. It is, at the same time, the connecting link with the past
the basis of biological future. Its wide range is the only guarantee of evolutionary possibili

Continuous qualitative improvement of information is a merit of the biological diversi
hence the degree of fitness or biological success of a species in coping with chang
environmental conditions. Therefore, the level of organization or the order of informatior
important.

It is the intrinsic divergence of genetic information that induces innovation, while the biologi
convergent processes (differentiation and embryonic development) realize a genetic project |
to the present information, and therefore only slightly changeable.

Biological divergence leads to an apparent increase of disorder, that is an apparent incre
‘entropy’ in the whole system.

Homoeostasis gives the animal the ability to regulate the internal environmental varia
according to the external ones, in order to keep them within limits that do not induce irrever:
damage to its ‘status’, which is identifiable with what is ‘physiologically normal’. This sel
governing mechanism often becomes a ‘recurrent model’, that is a real biorhythm or biolog
oscillator BETTINI,1972).

Being a pluridimensional whole, it must not be deprived of a given psychic and affec
environment. The self-government of a “such a whole is able to take place because of int
cybernetic systems.

The basic principles of cybernetics can be found in the structure and function of living be
that have continued to survive and evolve on planet earth for milrons of years regardle
continuous changes in the environmental conditions inside and outside the individual. In get
the animal has the following features:

a. capability (individuallt variable) to control the sequence of the events;

b. ability to reduce the negative effects of environmental changes converting ther
possible, into those which would be considered, at that moment, positive;

c. aversatile reactive capacity, in order to face and solve positively for itself the w
range of environmental changes that influence its behavioural patterns in a b
sense;

d. internal mechanisms that enable it to carry out mutable and numerous behavic
models;

e. in addition to the previous characteristics, the capacity to maintain a balanced
of internal stability or homeostasis, at all times;

f. the ability to develop the wide range of operations with the lowest amount of ene
and, furthermore, to use the lowest fraction of energy for each answer.
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The animal that is engaged in zootechnical production, lives increasingly in a cultural mi
environment, in which the anthropic component strongly determines the various moments c
animal’s life.

1.3 The cultural aspect

These genetic types may be considered as cultural values because they represent a pat
of remarkable documentary, historical and biological value. Therefore it is a social duty to pres
them for the new generations.

1.4 The operative aspect

The possibility of using such autochthonous types for animal production has been sca
considered until today. They can be successfully used to produce traditional foodstuffs, whicl
help solve problems linked to nutritional controversies. These ecotypes can be multiplied

i. the adoption of reproductive schemes peculiar to them;
ii. the possible use of innovative biotechnics in order to build up ecotypes suitable
particularly unfavourable environmental conditions.

2.0 THE AIM OF CONSERVATION

The problems involved in the conservation of animal germplasm nearing extinction are
complex. We believe that an exhaustive answer to this question is impossible because the prc
to be solved are theoretically infinite.

As an example, some of these problems which actually concern all animals engag
zootechnical production, can be summarized as follows (MATASSINO,1985):

a. which phenotypic expressions (‘traits’) are worth being either conserved or char
and what are the limits to such change;

b. what techniques of improvement are available;

c. which parameters should be used to measure the variation in one or more phenc
expressions - among these parameters we must include the static (anaton
physiological, biochemical, etc.) and dynamic ones, which can be thought to bel
to zoosemiotics, zoopsychology, zoosociology, ethology and adaptation - wt
phenotypic expressions can be considered as primary and secondary in ord
achieve a certain objective;

d. as a consequence of the preceding point, how important is it to know all the r
regulating the relationships in order to understand the domesticated animal;

e. which analytical instruments have to be used for the semantic scan of the vari:
in a given phenotypic expression;

f. which part of the variation of a phenotypic expression is of a genetic and which i;
an environmental nature, and what is their relative importance,;

g. what role is played by the adaptation and by the interaction between genotype
environment;

h. what are the forms of selection that give the best results for changing the diffe
phenotypic expressions

i. how important is it to the know all the rules regulating the relations between
animals and their breeder,

J. can the availability of a large number of local genetic types help to achie
productions with qualitative characteristics that make them better able to
consumers need’s, in relation to the continuous changes in life-style;

k. what level of differentiation must characterize one ecotype from another;

I.  which breeding systems (between similar or dissimilar phenotypes or genoty
[inbreeding or crossbreeding] should be used and in what way;

m. what role the heterosis and complementarity play;
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n. for some populations is it more convenient to have a large number of breeds w
relatively small number of individuals, each suited to a certain ecological niche
a small number ofbreeds with a large number of individuals, obtained throug
selection scheme which takes into account a broad spectrum of differ
environmental conditions affecting the phenotypic expressions concerned wi
given production;

0. how to arrange that the different models of production be adapted to the diffe
productive realities in order to achieve a proper management of the autochthol
genetic resources, not forgetting the health aspects; harmonious integration of
the particular and the general aspects should be inherent in these models;

p. what influence innovative biotechiques will have on preservatory interventions. S
problems can be solved only through a systematic approach (MATASSINO,19¢

The reasons for preserving the existing genetic patrirnony are numerous (MATASSINO
PILLA,1976; MATASSINO,1979). Here we note only some of them:

a. an animal does not have to be identified only with its reproductive and produc
functions, it is also a lot of things which can escape the attention of even an «
observer,

b. intime the principal qualities evolve, under the influence of other variables, to s
an extent that often they can disappear without leaving any trace for th
individuation;

c. as aresult of insufficient information on the action and interaction of genes, little
known of the individual nature of animals and it is therefore advisable not to elimin
subjects from reproduction because of phenotypic expressions that are believe
be less essential. Thus conserving such subjects, we are able to preserve the |
possible gene spectrum, which could be very helpful in the future, given the dyna
nature of human needs and that of breeding techniques that tend to keep the a
in a dimension that is less ecological and, consequently, more cultural.

Preservation of animal germplasma, is thus an issue of public interest. It has to be face
function of improved knowledge about human nutritional needs. A nutritional policy should :
to reach more and more advanced targets in terms of diet. Such targets must also be dynze
relation to the continuous acquisition of nutritional needs caused by the development of e
in real life.

It is necessary to consider such a trend so that animal products can meet human physiol
and nutritional needs in a satisfactory way.

It is obvious that the conservation of autochthonous animal populations (MATASSINO, 1€
ROGNONI et al.,1990) must not and cannot be considered as a self-contained operation. (
contrary, it must be a first step in the zootechnical utilization of the preserved genetic patrin
Thus, the project of conservation has two aspects: preservation and operative utilization of
patrimony.

3.0 POSSIBLE STRATEGIES FOR CONSERVATION

Conservation becomes a very complex issue if we consider the ways in which it can be ach
Conservation cannot take place without the breeding, in their own environment, of a suffic
number of subjects for each of the different genotypes believed, today, to be useful for the
distant future. This choice is justified by the fact that the preserved genotypes will always b
result of the combined effects of genetical and environmental variables, the latter being pe
to the breeding environment. We must not forget that these autochthonous genotypes c
properly utilized only if they preserve those biological traits that enable them to live and repro
in the peculiar environmental conditions in which they have been shaped or, at leas
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environments that are thought to be reasonably similar to the original ones. The metho
conserving the germplasm of local animal populations threatened by extinction include
following:
a. cryoconservation of gametes or zygotes ;
b. presezvation of individuals (ih situ or (i) ex situ.Probably thenon in vivo
preservation, can play its part in that gametes and/or zygotes can be used, i
future, for studies on the evolution of the gene order of these populations, t
assuming a function of witness of the evolution. In other respects such conserve
is of limited value because (MATASSINO,1989):

a. the initial gene set of the preserved zygotes will not be affected by environme
factors and, hence, cannot change in accordance with the development of e
and cannot undergo the effects of the temporal and spatial changes which a
indispensable in order to maintain the fitness of the taxonomic group ;

b. the preserved gametes, which can also undergo homozygote diploidization, car
rise to animals with unwanted adaptive capabilities;

c. the difficulty of identifying a really representative sample of the genetic variation
an existing population, which is presenggjgestshat a high quantity of zygotes
and/or gametes should be preserved.

4.0 CONSERVATION ON A GLOBAL LEVEL

In 1980 FAO (Food and Agriculture Organization of United Nations) and UNEP (Unit
Nations Environment Programme) held a technical consultation on the conservation
management of animal genetic resources. FAO (HODGES,1984) established an appro
coordinating mechanism for conservation and management of autochthonous genetic reso
at national and international levels.

During 1980-90 all the programmes proposed by FAO/UNEP in the technical consultatic
Rome in 1980, have been put into practice (HODGES,1990). Furthermore, in 1989, the
Agricultural Committee reviewed the animal genetic resources programme and four
scientifically sound, with appropriate infrastructures in place. These bodies within FAO r
have to identify the animals that are available for cross-breeding or research in the
management and environmental system (HODGES,1992).

5.0 THE PRODUCTIVE FUNCTION OF AUTOCHTHONOUS GENOTYPES IN THE
MEDITERRNEAN AREA

In the Mediterranean area (MAR), on the basis of suggestions made by experts in the inte
countries, 45 genotypes in need of protection have been identified (Table I).

Table Il shows nutrition, area and breeding systems for the indigenous genotypes. Mc
these systems are particurarly affected by environmental factors and the socio-economic conc
of the Country.

According to NARDONE (1992), in the MAR - which includes 18 countries - three producti
systems for cattle can be found, with the following levels: (a) intensive (b) intermediate ant
extensive. In this area there are 78 genotypes,17 of which, having less than 500 available
are in danger of extinction and do not participate in the abovementioned production sys
(NARDONE and VILLA,1992).

The autochthonous genotypes and their cross-breeds participate:

(a) for milk production, in the intermediate system with a contribution of 17 percent, (b)
meat production, in the intermediate systems and in the extenszve’meat’and’meat-milk’ sys
with a contribution of 2lpercent.
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For example, in Italy, with regard to thedolian cattlesystem, three subsystems have bee
found (pastoral, emipastoral and permanent wild) on the basis of criteria regarding the utiliz:
of autochthonous grazing resources (MATASSI&I@lI.,1989a).

Other studies on lactating podolian cows show: (a) milk production to be 1000-2 200 kg
days after birth; (b) centesimal chemical composition: dry matter 14.20; proteins: 3.64;
4.41; lactose: 5,45; minerals: 0.70.

According to VISSAC (1992), the use of local ecotypes, thanks to their high capacity
adaptation, is theine qua nofor the creation of breeding systems suitable to the great variabil
of the MAR’S eco-agro-systems.

Circello’s Centre is contributing to the development of advanced services designec
zootechnical initiatives that are interested in using autochthonous ecotypes. It may be reg
as a system for spreading innovative biotechnics for ecologically friendly development. S
development must by achieved within a dynamic context which is able to utilize innova
biotechnics and techniques in order to stimulate the managerial capacities of zootech
contractors to use the multiform endogenous resources (genetics, water, cultural inputs,
charaterizing the Mediterranean region.

On the eve of the third millennium, the emergent social productive scenarios especially i
Mediterranean region, are inextricably linked to the challenges of internationalizati
Environmentally sustainable development and the total quality of an alimentary product
increasingly major targets of global development projects. From this point of view competi
will be stronger between terrztorial systems than between single enterprises. Therefore, the pe
characteristics of the micro-environment (territorial system) in which the zootechnical entery
is situated will increasingly determin the strategy to follow. From this it follows that endogen
resources (human, animal, vegetable, cultural, water, etc.) must be efficiently utilized, orgat
and managed (NARDONE and MATASSINO,1989a, b). The competitive capacity of the territc
systems will be determined by the degree of management of the biotechnical innovation:
techniques designed to make the best possible use of autochthonous germplasm. This gern
therefore, constitutes and will constitute an irreplaceable and significative link in the so-ce
chain of innovation (MATASSINO,1992c¢).

Valorization of endogenous animals resources, based upon the utilization of
abovementionned innovationsth& sine qua nofor an eco-compatible developmental process
wich will also considerably reduce the marginal status of large territorial systems of
agroalimentary sector in the Mediterrenean basin (MATASSINO,1992d).

6.0 THE TOWN OF CASALDIANNI IN HISTORY

Recent archaeological findings have shown that Casaldianni was inhabited in the Roma
Sannite periods.

According to MEOMARTINI (cited TARTAGLIA POLCINI,1990) after the Sannite, Romar
and Barbaric periods, Casaldianni appears in written history, in 855 as a Longobard depenc
Subsequently, it was owned by Montecassino’s abbey.

In the period of the crusades it belonged to the Marotta family and was an inhabited vil
with a church dedicated to Saint Andrew. During the Angevin period it belonged to the count
Ariano and was under the possession of Ermingao Shabran, passing soon after to llaria o

In 1343, it was given as a dowry to Sancie, King Roberto d’Angio’s wife, and shared
fortunes of the Kingdom of Naples and those of Circello’s castle until 1528, when it was give
the di Somma family, natives of Naples.

The ancient village was destroyed in the war between the Angevins and the Aragonese «
3rd July 1496.

In the I8th century it became a fief distinct from Circello, then on the 16th October 1&
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Casaldianni’s lands were assigned to the duke of di Somma who converted the ex fief i
model farm at the beginnings of this century.

7.0 AIM, ORGANIZATION AND ACTIVITY AT CIRCELLO’S CENTRE
7.1 Aim
Italy, which is a depositary of one of richest patrimonies of taxonomic unities and etf
groups of Europe, has been the first to respond to the FAO’s appeal by constitufiagttiedor
defence of genetic resources of animal populaiddisN.C. (National Research Council) (today
known as the Institute for the defence and exploitation of animal germplasm), in Milan, an
1990 theNational centre for the preservation of germplasm of animals at risk of extinctic
thanks to the joint efforts of the Ministry of Agriculture and Forestry, of the Italian Breed:
Association and Circello’s comune (BN), with the scientific support of a technical committe
The Centre has the following objectives:
preservation
knowledge
multiplication
genetic improvement
zootechnical utilization
7.2 Organization
The Centre is located in Casaldianni farm on 310 ha used for the following purposes:

akrwpE

- wood 80 ha

- olive-yard 30 ha

- fit for seed 61 ha
- meadow pasture 29 ha
- bushy pasture 95 ha
- vine yard 1 ha

- buildings, roads, unproductive tares 14 ha

At present, in the farm there are 281 animals:
(a) genetic types and/or breeds of cattle:
i. 84 Brown
ii. 16 Piemontese (two heterozygote translocation carriers 1/29)
iii. 1 Marchigiana (homozygote translocation 1/29)
iv. 2 monozygotic twins of Italian Friesian breed obtaibga&mbryo splitting
V. 6 Varzese
vi. 5 Burlina
vii.4 Agerolese
viii. 5 Ottonese
ix. 5 White Padana or Modenese
X. 4 Reggiana
Xi. 4 Pustertaler
(b) genetic types and/or breeds of sheep:
i. 40 Laticauda
il. 15 Quadrella
iii. 7 Bagnolese
iv. 5 Alpagota
v. 5 Lamonese
vi. 6 Turchessa
vii. 7 Cornella Reggiana or Bianca
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(c) genetic types of goats:
i. 7 Cilentana grey
ii. 3 Cilentana tawny
iii. 3 Cilentana black
iv. 2 Napoletana
v. 1 Pomellata
vi. 5 Sarda primitivgCapra aegagrus hzrcus)
vii. 3 of Selvatica di Samotracia (Capmagagrus pictus)
viii. 3 Selvatica di Giura (Capraegagrus giurensis)
ix. 5 Selvatica di Montecristo (Capaggagrus aegagrus)
X. 3 Primitiva del Camerun

(d) several genetic types of pig

(e) severalgenetic types of horse

Other autochthonous genotypes of various species of the Mediterranean area are going
collected; among these particular attention will be paid to the pig Mpes Romagnoland
Cavallina Lucana.

7.2.1 ConSDABI

The Centre for the protection of Animal germplasm at risk of extinction is connected witt
Association called ConSDABI (Association for the Experimentation, Divulgation and Applicati
of Innovative Biotechniques) founded thanks to financial support from the Ministry of Agricultt
and Forestry, with the collaboration of the Italian Breeders Association, Comune of Circello
the Chamber of Commerce, Industry, Agriculture and Handcraft of Benevento. It is organize
internal and external sections.

7.2.2 Interrzal sections:
a. cytogenetics
b. embryology
c. reproduction
d. computer centre
e. library
7.3 The activity of the Centre

The activity of the Centre is geared towards the achievement of the objectives referred
paragraph 7.1., through the following steps:

7.3.1 Preservation:the collection of different genotypes from various Italian an
Mediterranean regions and the recording of all the morphological, functional and demogre
characteristics.

7.3.2 Knowledgethe recording all the characteristics andbiofogical indicatorsnecessary
for the individual typification of the animal, of the following kinds:

i. genetic(with particular regard to the genome stability)
ii. metabolic

iii. behaviour

iv. adaptation

On all subjects the following determinations are carried out: morphometric relief, cytogen
typification (conventional and banded kariotype, heterocromatin, NOR’S, SCEs, micronucl
etc.), metabolic and hormonal profiles, recording of the qualitative and quantitative charactet
of production for:

a. milk
I. proteic polymorphism
ii. fat composition
iii. yield
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a. (b) meat

i. weightincrease

ii. different types of muscular fibres and their relations with some chemical, rheologi
and colourimetric characteristics of the meat.

7.3.3 Multiplication: in order to increase the numbers of each genetic type, superovula
of donors, instrumental insemination and transfer of the embryos to suitable synchror
recipients (of the same or other genotypes is carried out). To accelerate the process of nun
increase other innovative biotechnics are being used, for example:

a. maturation anah vitro fertilization of oocytes;
b. microsurgical splitting to produce pairs of monozygotic twins;
c. cloning (nuclear transplantation).

7.3.4 Genetic improvement:particular models of genetic improvement, in relation to th
future utilization of each genotype, are being formulated.

7.3.5 Zootechnical utilization: the knowledge and improvement of the productive an
reproductive characteristics of the preserved subjects will allow a broader utilization of th
not only in the national context but also in the Mediterranean area, Circello being
environment,that is fairly representative of this area.

Thanks to the continuous technical and scientific acquisitions it will be possible to ac
production systems suitable to the different productive realities, and improve the manage
of the animal genetic resources, including water and soil, by involving totally; the animal genot
feeding, availability and use of the water for irrigation, demographic structure of the bree
unit, structures, and infrastructures, animal health and the breeder (NARDONE
MATASSINO,1989a and b). Such resources can be successfully used to produce typical food
which may help to solve the problems connected with nutritional disputes. This has a partit
operative meaning in the light of the emergent concept ot sustainable agriculture and ai
typify of animal products and, therefore, institute a geographic DOC for zootechnical prod
(MATASSINO,1992a).

These genotypes, having an incommensurable biological value, can be used as a gen
from which it will be possible to derive information in order to obtain products diversified f
either qualitative or quantitative aspects of their nutritional factors. The utilization of la
alimentary resources will be a particular aim, especially by amplifying the use of spec
molecules (somatothropins, etc.) in milk and meat animals (MATASSINO 1982;1988; 19
and b; BOYAZOGLU,1990; ROGNONI et al., 1990; JASIOROWSKI,1990; NARDONE 199
MATASSINO and GRASSO,1991).

Preservation and multiplication of the autochthonous genotypes have and will have incre:
importance, especially in the light of the marked increase in patents regarding innovatio
processes and products on biological bases {transgenic), because these patents will con
also to a dangerous impoverishment of the genetic diversity of animals engaged in zootecl
production.

The organolectic pecularities of the products furnished by the genotypically autochthor
animals constitute an important element for their broader utilization in difficult areas and
for the protection of the land and human traditions.

Itis also likely that, in the near future, animals carrying particular chromosomal rearrangen
will be able to provide alimentary products whose dietetic value will be superior to those prodt
by animals lacking such rearrangements.

These brief notes on some nutritional aspects emphasize the great complexity of the prol
connected with the production of foods compatible with the different nutritional needs of hur
beings, according to the age and the daily activity that take place in a given micro-environm
context.
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It must not be forgotten that the chemical composition of a food is never able toisdtshy
the nutritional needs of an individual and, therefore, one of the most important aspects for w
in the near future it will be possible to interfere positively with autochthonous genotypes, is
possibility of reconciling, as already mentioned, nutritional disputes (MATASSINO,1991b, 19
and b,1993).

Until a few years ago, the selection of animals in zootechnical production was mainly ai
at increasing the milk yield, with a corresponding detrimental effect on the quality. This
brought about a decrease in genetic variability which is necessary for making any plan
improvement.

Individuation of the semantic factors affecting the physiology of the type of fibre sahe
gua nonfor teleological interventions aiming to improve meat quality.

In fact, it is known that the conversion of muscle into meat, which involves biochemic
physical and structural variations of the muscle fibre, is mainly a function of the type of fi
constituting the muscle itself at the time of slaughtering. It has to be remembered moreovel
the muscle fibre, even after the differentiation phase, can reversibly modulate its contre
properties in response to different internal and external stimulation (ALNAQEEB a
GOLDSPINK,1987; GOLDSPINK and MATASSINO,1989; MATASSINO 1989; MATASSINO
et al, 1989b). With the knowledge of the biochemical mechanisms responsible for lipo-gen
and of the interested genes, it will soon be possible to obtain subjects of high dietetic \
because of the meat’s cholesterol content. Also regarding the production of dietetic n
autochthonous germplasm can play an important part, especially as regards the effects of g
variability (polymorphism) on the physiological activity of the muscle fibre.

In conclusion, autochthonous animal germplasm will not have a merely secondary rol
future cultural ecosystems. It will be an important link in the development of toda
agroecosystem, especially where the necessity to reinstate the largest possible spectrum of
differentiation within the zootechnical species is concerened.

8.0 COLLABORATION IN COURSB
8.1 ‘Porc méditerranéen’ Netw®ork

The Centre is collaborating with some Mediterranean countries (Spain, France, Portug
the Porc méditerranéen Netwogrogramme which is to study and irnprove breeding systen
for autochthonous swine genotype.
8.2 Greece

The Regional Councillorship of the Agricultural Development of Epiro (Greece) wants
establish a similar structure in the country with our collaboration. An important aspect of
work will concern the cytogenetic typification and study of the enzymatic polymorphism of g
genotypes on some Peloponnese islands, such as Somatracia and Giura.
8.3 Portugal

The Biology Department of the University of Evora and Heeleracdo Portuguesa de
Associacoes de SuinicultorekLisbon requested the Centre’s collaboration for the preparati
of a plan of preservation and utilization of the autochthonous Portuguese swine genotype
8.4 Spain

The Centre is currently collaborating with the Depariment of animal Production, Gene
and breeding, Faculty of Veterinary Science, University of Murcia, on research themes ir
field of experimental embryology and animal cytogenetics regarding autocthonous genotyy:
risk of extinction.
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8.5 Chair of General Zootechnic and Genetic Improvement and Chair of
Physiology of Animals in Zootechnical Production at the University of Naples
‘Federico II’

The Centre is collaborating with the above chairs in research work related to var
programmes:

(a) National Research Council (NRC):

i. afinalized project: advanced research into innovation in agricultural systems (RAIS
to widen knowledge concerning the operative application of innovative biotechr
such as: splitting, nuclear transferyitro fertilization, genome stability test;

il. a strategic project: ‘electromagnetical fieldS and bioinformation’;

iii. a finalized project: ‘the production of chimeras in cattle and swine’;

(b) experimentation on ‘Embryo transfer in cows’, financed by the Lazio Region;

(c) utilization of metabolic and hormonal profiles for a better physiological characterizat
of various autochtonous genotypes kept at the Centre;

(d) Integrated Mediterranean Programme for the Marches, with the Provincial Bree
Association of Ancona, to increase the numbers of subjects carrying chromosomal rearrange
and to perform comparative tests between translocated (heterozygotes [59 chromosome
homozygotes [58 chromosomes]) and normal subjects, for their productive and reprodu
efficiency;

(e) A Programme to initiate embryo transfer in the Piemontese breed in conjunction witt
Regional Breeders Association of Campania, Campania Region, the Mountain Community’
Tammaro’ and the Comune of Circello.

8.6 Department of General and Environmental Physiology at the University of
Naples ‘Federico II' (Faculty of Mathematies, Physics and Natural Sciences)

There is currently work in progress to identify a cryoprotector peculiar to each genotypt
order to increase the efficiency of the whole system of ‘instrumental insemination’.

In particular, such a cryoprotector should protect the structure and disposition of tf
membrane proteins which are known to modulate the capacitation processes of spermato
8.7 Institute of Biochemistry of Macromolecules at the Univerity of Naples
‘Federico II' and

Institute of Biochemistry of Proteins and Enzymology of the National Research Council (NI
of Naples

The Centre is currently collaborating on sex predetermination and some aspects o
manipulation of spermatozoon and eggs of ecotypes at risk of extinction.

8.8 Department of Evolutive and Comparative Biology at the University of
Naples’Federico II' (Faculty of Mathematics, Physics and Natural Scienees)

The work in progress regards the study of enzymatic polymorphism of autochthor
genotypes, as irreplaceable indicators for the evaluation of biodiversity.
8.9 Department of Zootechnical Sciences at the University of Torino and
Institute of Clinical Surgery at the University of Pisa

In the Programme on ‘embryo transfer in Piemontese breed’ and in the RAISA pro
‘Embryonal splitting and nuclear transfer’, the researchers of these two institutes are collabor
to define the procedures peculiar to the Piemontese breed. In In fact, in relation to the comp
of the physiological mechanisms that regulate endocrine and gametogenic activity of ovai:
to the great variability of the interspecific, interraciae and individual response, it appears
protocols already experimented on other breeds are often not transferable in Piemontese b
terms of ovulation rates as well as fertilization and tubaric transportation.

Such protocols need, perhaps, to be further refined and improved because it is known tt
ovarian response to stimulation with FSH (follicle stimulating hormone) of cows belonging
meat genotypes is inferior to that obtainable in cows belonging to milk genotypes.
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8.10 International Institute of Genetics and Biophysics (IIGB) of the NRC of
Naples

Currently the collaboratory work inprogress regards the study of chromosomal rearranger
in ecotypes at risk of extinction.
8.11 Centre for the Study of Germinal Cells, NRC Siena

The work regards some aspects of the biochemistry of the spermatozoon of autochthc
genotypes.
8.12 Institute of Research for Electromagnetism and Electronic compounds
(IRECE), NRC, Naples

The Centre is currently collaborating in work on the influence of electromagnetical fields
the genome stability of autochthonous genotypes of the different species.
8.13 Centre of Genetic Engineering (CEINGE), Naples

The work regards exchange of information concerning innovations in genetic engineeri
8.14 Centre of Natural Science, Prato (FI)

The Centre is currently collaborating in work aimed at rescuing the wild genotype of Gr
goats and goats of the Montecristo Island (Italy).
8.15 Naples, Research

In the context of the competition for public funds on themes regarding original sectors |
spatial, biomedical, biotechnologies, etc.) the theme of cloning has been awarded an amo
Lit 2,5 million (Centre of Circello study by a final-year student in Agricultural Sciences).

Local vheop popalation

AGRI 12



40

9.0 REFERENCES

Alnageeb, M.A. and Goldspink, G.,1987. Changes in fiber type, number and diamete
developing and ageing skeletal muscle. J. Anat.,153, 31.

Bertalanffy, L. Von,1940. Der Organismus als physikalisches System betrachtet.
Naturwissenschaften, 28, 521.

Bettini, T.M.,1972. Concezioni moderne sulla validita dei cosiddetti gruppi etnici, anche ai
dello sviluppo zootecnico. In: Riproduzione animale e fecondazione artificiale. Edagric
Bologna, XVIII-331.

Boyazoglu, J.,1990. Salvaguardia e valorizzazione delle popolazioni ruminanti autoctone
particolare attenzione al bacino del Mediterraneo. Alto Tammaro, 2 (5): 39.

Goldspink, G. and Matassino, D.,1989. L'ibridazionein situ e il clonaggio enzimatico del DI
come metodi di valutazione del potenziale di crescita e dello stato di salute degli anim:
interesse zootecnico. VIl Congresso Nazionale ASPA, Sorrento 22-27 May.

Hodges, J.,1984. Review of the FAO/LTNEP programme on animal genetic resources consen
and menagement. Animal genetic resources conservation by management, data banl
training. FAO44/1,V,186.

Hodges, J.,1990. Editorial. Animal genetic resources information. FAO 7, VI, 98.

Hodges, J.,1992. Recommendation for the preservation of animal genetic diversity in lives
breeds. In EAAP NEWS, Livestock Prod. Science, 32: 98.

Jasiorowski, H. A.,1990. Conservazione genetica delle risorse animali. Alto Tammaro, 2 (5)

Matassino, D.,1979. Intervento alla tavola rotonda su ‘Prospettive e misure per la difesa get
delle popolazioni animali’. Atti Conv. CNR ‘Salvaguardia genetica e recupero zootecr
delle popolazioni autoctone italiane’. Foligno,14-15 November: 495.

Matassino, D.,1982. Salvaguardia e recupero delle popolazioni autoctone italiane. L'Informs
zootecnico, 29 (17): 43.

Matassino, D.,1984. Problematiche del miglioramento genetico dei bovini. Atti XIX Simpo:
Internazionale di Zootecnica su ‘Nuova frontiera della selezione per gli animali in produzi
zootecnica'. Milano,15 Aprile.

Matassino, D.,1985. Future strategie del miglioramento genetico. Atti e memoria Accade
Agricoltura Scienze e Lettere, Verona, serie VI, 36:141.

Matassino, D.,1988. Il bovino: la produzione del latte oggi e domani. Atti Conv. su ‘Il bovinc
servizio dell’'uomo: quali prospettive per il 2000'. Giorni,(4):22,suppl.

Matassino, D.,1989. Biotecnologie: applicazioni e prospettive. Italia Agricola,126 (3):1
Matassino, D.,1990a. Istituzione di un Centro Nazionale per la conservazione del

germoplasma di animali in produzione zootecnica. Alto Tammaro, 2 (5): 58.

Matassino, D.,1990b. Micromanipolazione embrionale per I'incremento dell’efficien
riproduttiva. Atti XLIV Conv. Naz. SISVET. Stresa, 27-29 settembre.

Matassino, D.,1991a. Le produzioni animali nel sistema agro-alimentare-ambientale.Atti
rot: su ‘Laricerca agraria tra produttivita, progresso tecnologico e tutela del'ambiente’. Pis
febbraio.

Matassino, D.,1991b). Il miglioramento genetico nei bovini per la produzione di tipi di la
finalizzati all'uomo. Atti Conv. su ‘Il ruolo del latte nell’alimentazione delluomo’. Paestur
24-26 Ottobre. Quaderni ANAFI, 3.

Matassino, D.,1992a. Per una zootecnia europea c’e ancora bisogno di tecnica. L'Allevatc

43 (7):13.

Matassino, D.,1992b. 11 contributo delle produzioni animali. L'Allevatore, 43 (9): 29.

Matassino, D., 1992c. Conversione e innovazione nelle produzioni zootecniche. Atti C
‘L Agricoltura Sannitica verso il 2000', Benevento, 20 novembre. (In press).

Matassino, D.,1992d. Impariamo dalla natura. L'Allevatore, 48 (17):18.



41

Matassino, D.,1992e. La ricerca scientifica da Casaldianni al futuro. Campania Comunit
(2):3.

Matassino, D.,1993. Genetic improvement for bovine milk production for human nutriti
Simposium on ‘Health risks due to lack or consumption of milk in human nutrition’. Car
9-10 October. (In press).

Matassino, D. and Pilla, A.,1976. Genetica e miglioramento degli ovini. Atti Il Congr. n:
ASPA, Bari,17-20 maggio: 229.

Matassino, D. and Grasso, F.,1991. Preservation of animal ecotypes in the Mediterranear
Proc. Int. Symp. on Animal Husbandry in Warm Climates., Viterbo, 25-27 October 19
EAAP, Publ. 55:137.

Matassino, D., Nardone, A., Grasso, F. and Zullo, A., 1989a. Il bovino Podolico: ieri, o¢
domani. Taurus,1 (6):101.

Matassino, D., Barone, C. M. A., Duranti, E., Caiazzo, M. and Mattei, V., 1989b. Le caratterist
morfometriche della fibra muscolare e qualita della carne di daino. Prod. Anim., 4, n.s.,

Meomartini (quoted from Tartaglia Polcini, C.),1990. Casaldianni nella storia. Alto Tammart
(5): 20.

Nardone, A.,1990). Evoluzione delle varie specie di animali. Alto Tammaro, 2 (5): 41.

Nardone, A.,1992. Analysis of main components of cattle production systems in the Mediterra
area. 43rd EAAP Annual Meeting, Madrid 13-17 September 1992.

Nardone, A. and Matassino, D.,1989a. Large-scale operations with special reference to
cattle. Proc. Int. Symp. on the centraintws and possibilities of ruminant production in the
subtropics, Cairo, 5-7 November 1988. EAAP, Publ. 38:167.

Nardone, A. and Matassino, D.,1989b. | sistemi di allevamento bovino per la produzione di
nel subtropico arido: alcune ipotesi di intervento su larga scala. Prod. Anim., 2, Serie Il

Nardone; A. and Villa, E.,1992. Cattle resources in the Mediterranean area. Proc. Int. Sympc
on Livestock in the Mediterranean cereal production systems. EAAP, Publ. 49:149.

Rognoni, G.,1979. Animal genetic resources care and use. Consiglio Nazionale delle Rice
Rome.

Rognoni, G.,1983. Libro bianco sulle terre marginali. Consiglio Nazionale delle Ricerche, Rc

Rognoni, G., Gandini, G. C., Pagnacco, G. and Canavesi, F.,1990. Conservazione delle r
genetiche in Italia: esperienze e prospettive di lavoro. Alto Tammaro, 2 (5): 46.

Villa, E.,1992. Cattle production systems in the Mediterranean area of local genotypes in ri:
extinction. 43rd EAAP Annual Meeting, Madrid 13-17 September 1992.

Vissac, B.,1992. L'elevage bovin en zone Mediterranéenne. 43rd EAAP Annual Meeting ,

Madrid 13-17 September 1992.

AGRI 12



42

TABLE I.

Distribution of ecotypes of the Mediterranean Area (Villa,1992)

Ecotypes Country Number of cows
Pontremolese Italy 16
Cardena Andaluza Spain 20
Lourdaise France 30
Mallorquina Spain 44
Murciana Spain 40
Calvana Italy 50
Garfagnina Italy 70
Varzese-Ottonese Italy 70
Aure et St. Girons France 70
Bearnaise France 70
Kea Greece 80
Tinos Greece 80
Mucca Pisana Italy 97
Villard de Lans France 100
Gasconne Areolée France 125
Menorquina Spain 173
Terrena Spain 200
Vianesa Spain 200
Blanca Cacxerena Spain 205
Cachena Spain 220
Cabannina Italy 231
Betizu Spain 250
Agerolese Italy 300
Pajuna Spain 310
Berrenda Negro Spain 389
Frieiresa Spain 400
Sykia Greece 500
Cyprus Cyprus 500
Keterini Greece 800
Albera Spain 900
Berrenda Colorado Spain 971
Negrea Campinas Spain 897
Limiana Spain 2000
Asturiana Montana Spain 2000
Caldelana Spain 2000
Monchina Spain 2000
Bazadaise France 3000
Marinhoa Portugal 3005
Camargue France 4000
Savaguesa Spain 4000
Alistana Sanabresa Spain 4000
Preta Portugal 4000
Arouquesa Portugal 5007
Maronesa Portugal 5100
Brachykeratiki Greece 6000
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TABLE 1.

Cattle breeds with more than 100 cows in danger of extinction in the Mediterranean area:

production purpose, nutrition, keeping of animals, breeding area (Villa,1992)

Ecotypes Feeding Stabling’ Breeding area
1.0 MEAT PRODUCING BREEDS

1.1 Not used for draft

Betizu grazing A mountain
Terrena “ A ¢

Blanca Cacerena “ A hill
Berrenda Negro “ A mountain
Negra Campinas “ A hill/ plain
Albera “ A mountain
Berrenda Colorado “ A
Monchina “ A "

Preta “ A plain
Camargue “ A "
Cachena “ fodder B mountain
Sykia “ “ B hill/ plain
Asturiana Montana “ “ B  mountain
Alistana Sanabresa “ “ c -

1.2 Occasionally used for draft

Pajuna grazing A B mountain /
plain

Vianesa “ fodder B
Frieiresa “ “ B -

Katerini “ “ B “
Maronesa “ “ B “/hill
Arouquesa “ “ B *
Brachykeratiki “ “ B “/hill
Gasconne Areolée “ “ C hill
Cyprus “ “ C “/plain
Caldelana “ “ C  mountain
Limiana “ “ C “/plain
Bazadaise “ “ C plain
Sayaguesa “ “ C plateau
Marinhoa fodder D plain

2.0 MILKED BREEDS

Menorquina grazing fodder C  hill/ plain
Vilalrd de Lans “ “ C plateau
Cabannina “ “ C mountain
Agerolese fodder D “

A: no stabling; B: stabling only in winter; C: Stabling with grazing only when possible; D: full stabling
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L'ELEVAGE DU YAK EN ASIE CENTRALE

J. Bonnemaire! et C. Jest?
IENSSAA, 26, boulevard du Docteur Petitjean, F - 2100 Dijon
2CNRS, ER 299 F - Meudon, FRANCE

RESUME

Le yak domestiqueBos gr-unniensest un boviné a longs poils et a queue touffue élevé «
Asie Centrale, dans les zones situées entre 3500 et 5000 métres d’altitude.

Son aire de répartition correspond schématiqguement aux régions montagneuses qui s'ins
entre les longitudes P& 11% Est et les latitudes 27° a SS° Nord, c’est a dire du Pamir a I'Ou
jusqu’a la région du lac Baikal a I'Est. En Mongolie a la latitude la plus septentrionale de I
considérée il descend jusqu’a 1500 metres d’altitude.

En égard a son role central dans la vie des populations essentiellement pastorales
centrale, I'élevage du yak apparait comme un révélateur puissant et un intégrateur efficac
systémes écologiques des zones d’altitude d’Asie.

Nous présenterons ici succintement, a partir de précedentes publications, les caractéris
du yak, le fonctionnement des systemes d’élevage et I'organisation spécifique du pastora
dans des milieux extremement contraignants.

SUMMARY

The domestic YakBos grunniensis a long haired and bushy tailed bovid raised in Centr:
Asia, between 3500 and 5000 m above sea level. Itis found in mountainous regions betwee
and 1150 East and between 270 and SSo North, from the Pamir on the West to the Lake |
on the East. In Mongolia, in the Yak’s most northern location, it is found as low as 1500 m al
sea level.

Due to its central role in the way of living of pastoralist in Central Asia, Yak husbandry he
major importance for ecological equilibrium in Asian mountainous zones. This paper summar
using data from previous publications, the main characteristics of this species, of the lives
systems and of the particular organization of pastoralism in these extremely difficult environm
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1.0 INTRODUCTION

Dans la classification zoologique des bovidés, le yak fait partie de la sous-famille des bo
a l'intérieur de laquelle il a souvent été considéré comme constituant un genre a part - le
Poéphagus a c6té des genres Bzsd@us et Bubalusll posséde 30 paires de chromosome:
comme Bos taurus et autres Bos. Actuellement on tend, du point de vue zoologique, a cla:
yak comme un sous-genre du genre Bos, avec la dénomination suivante pour le yak dome
: Bos (Poéphagus) grunniensCe nom lui vient du grognement caractéristique qu’il émet, tre
semblable a celui du bison.

Il existe un yak sauvage qui vit au Nord diP3atitude Nord, dans les régions les plus
élevées du Changthang au Tibet et dans le Qindhai (

L'origine du yak est assez mal connue. Le berceau de cette espece parait étre le plateau t
et les régions avoisinantes. C’est la qu’elle a évolué et acquis cette remarquable adaptat
climat froid et a I'altitude. Il semble que sa domestication soit relativement ancienne (plus anci
par exemple que celle du cheval) : elle serait contemporaine de I'apparition de I'agriculture
la domestication d’espéces telles que le b{Bos taurus).

2.0 DISTRIBUTION DU YAK

L'aire de répartition du yak domestique correspond aux hautes régions du systeme monta
qui couvre I'Asie centrale : le Plateau tibétain et les montagnes qui le limitent, Himalay
Karakorum au Sud, Kunlun, Nan-Shan, Altyn Tag et Quilian au Nord, le massif du Parr
I'Ouest, la zone Ouest et Nord de la Mongolie (Monts Altai, Hangay et Khentei) et la régior
lac Baikal a I'Est.

On compte environ 14 millions de yaks. La plus grande partie du cheptel de yaks se trou
Chine,12 millions exploitant 87 millions d’hectares de paturages d’altitude (audessus de .
metres et jusqu’a 5500 metres), répartis dans les provinces du Quinghai, du Gansu, du Sit
du Yunnan et des deux régions autonomes du Xizang (Tibet) et du Xinjiang (ZHANG-ROI
CHANG,1989).

La Mongolie compte un cheptel assez important (500.00 animaux) ainsi que I'exUF
(Tajikistan, Kirghizie, Tuva).

L'élevage du yak joue aussi un réle important dans les hautes vallées de I'Himalaya (Inc
Nord, Nepal, Bhoutan).

3.0 DESCRIPTION DU YAK

Si on le compare aux bovins, du point de vue morphologique, on peut observer que e
présente un certain nombre de traits particuliers caractéristiques de I'espéce.

L'ensemble du corps offre dans son allure générale un aspect allongé, compa
particulierement développé dans sa partie antérieure. Le yak possede d’ailleurs 14 a 15 pa
cbtes (comme le bison) au lieu de 13 chez le bovin domestique. Les pattes sont plus court
chez le bovin, les aplombs trés bons, et les onglons sont d'assez grande dimension et
exceptionnelle dureté. La queue est caractéristique mais garnie de trés longs poils en abol
depuis la base, touffue et soyeuse.

La ligne de dos n’est pas droite comme chez la plupart des bovins, mais ondulée : le gar
haut et proéminent par suite de I'allongement des apophyses épineuses vertébrales a par
derniere vertébre cervicale et jusqu’au milieu du dos ; la croupe courte et étroite estinclinée
I'attache de la queue située tres bas. L'arriere main est en conséquence plutét léger. La p

(1) Le yak sauvage, est plus grand que le yak domestique, avec une hauteur de 1,50 a 2 métres au garrot ; il a un poids de
500 kg et plus, avec une toison de longs poils sur I'ensemble du corps. Les cornes de trés grande taille peuvent atteindre 90
cm. 11 arrive que des yaks sauvages paissent avec des yaks domestiques qui peuvent étre ainsi fécondés.
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est large, profonde et bien descendue. L'encolure est courte, fine a I'attache de téte et prés
particularité de ne pas porter de fanon.

La téte présente un aspect lourd et massif, le profil est Iégerement concave et les
saillantes. Le front est large, le chanfrein long et droit, le mufle est assez étroit, la levre supé
est plus fine que chez le bovin et trés mobile, ce qui permet au yak de brouter une herbe tre
La denture présente une usure moins rapide que chez le bovin. La forme des corn
caractéristique : celles-ci se développent en effet d’abord Iégérement vers I'arriére et latérale
puis remontent en une courbure les dirigeant plus ou moins vers I'avant. Le cornage est 1
développé chez la forme domestique du yak que chez la forme sauvage. Chez les yaks dome
on trouve méme souvent une certaine proportion d’animaux sans cornes (90 % du chep
Mongolie, ou on I'a fortement sélectionné sur ce caractére). Au Népal il n'y a pas d’anim
sans cornes.

Les femelles ont une mamelle de petite dimension et couverte de poils : |a traite est fait
pincée.

Le pelage du yak se compose de deux parties : un sous-pelage duveteux et feutré et un
externe constitué de poils plus grossiers lustrés plus ou moins longs selon les régions anaton
Ce pelage externe est développé en une belle frange de longs poils de 20 a 50 cm sur e
inférieure du corps, tout le long des flancs et de la partie médiane externe des membres. |
tres développés au niveau de la queue.

La robe noire avec une teinte brunatre d’intensité variable est la plus répandue chez |
domestique. Les autres couleurs habituelles sont le blanc, le brun, le gris argenté, le bleu |
La domestication a trés certainement favorisé, chez le yak comme chez les autres espé
diversification des couleurs de la robe, le choix des reproducteurs faisant intervenir des cr
esthétiques. Les pourcentages respectifs de yaks de robe unie et de yaks de robe me
paraissent assez différents selon les régions, les yaks de robe unie ne sont que de I'ordre c
en Mongolie.

4.0 UTILISATIONS DU YAK

Le yak a toujours joué un réle important dans la mythologie des peuples d’Asie centrale
le trouve associé aux montagnes, aux dieux et aux démons, aux légendes d’origine des ro
festivités religieuses. En outre certains de ses produits (beurre et autres produits laitiers, v
coeur, cornes...) sont utilisés en médecine tibétaine. Le beurre de yak est utilisé dans cel
cérémonies bouddhistes (lampes a beurre, offrandes...).

Le yak domestique est exploité a plusieurs fins dans la vie matérielle des sociétés past
d’Asie Centrale.

Dans la plus grande partie de I'aire d’élevage du yak, notamment dans les zones de
altitude ou I'élevage bovin se révéele impossible, une des fonctions essentielles est de pre
du lait. A ce titre il occupe une place décisive dans I'économie agro-pastorale.

Avec un faible colt d’entretien le yak produit pratiguement autant de lait que les races bo
locales : en moyenne de 450 a 600 kilos de lait par lactation de 180 a 300 jours, les deux
la moitié de cette production étant directement tétés par le jeune a I'allaitement. Le lait de
est plus riche que le lait de vache, de 6,5 a 7 % de majiaseseggros globules gras facilitant
la fabrication du beurre) et 5,3 % de protéines.

Dans toute I'aire considérée on fait du beurre a partir du lait et ensuite, a partir du petit |
fromage de caséine destiné a étre séché et stocké pour I'hiver. Le beurre entre notammel
deux aliments de base de la population, d’une part mélangé tsdmf@farine d’orge grillée,
d’autre part dans le thé local qui est une émulsion obtenue par barattage de beurre dans
longuement bouilli auquel on ajoute du sel.

11 se révele difficile de connaitre avec précision la production laitiere. En effet cette produc
est grandement fonction des conditions d’alimentation et celles-ci souvent difficiles a dé
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précisément, peuvent varier considérablement. De plus la femelle yak en lactation est en
temps allaitante (la présence du jeune veau est nécessaire comme stimulus au momer
traite). La production de viande a faible colt de production contribue largement a la renta
de I'élevage du yak dans de nombreuses zones notamment en ex-URSS, en Mongolie
Chine ; or cette derniére ne représente pas toujours la méme part de la production tote
particulier selon que les animaux sont traits une ou deux fois par jour et selon la durée
période de traite.

La viande est caractérisée par un important taux de protéines et peu de graisse ; de
médiocre et fibreuse elle est le plus souvent séchée pour étre conservée.

La viande de yak a une grande importance en Mongolie et en ex-URSS. Dans ces pay:
apparu gu'il codtait deux a cinqg fois moins cher de produire de la viande avec des yaks qu
des bovins dans les mémes zones de montagne. A certaines époques de I'année (en gén
fin du printemps), les Tibétains pratiquent une saignée sur les yaks, ce qui est une me
simple de récolter des protéines dans un systeme d’élevage ou le colt annuel est trés falil

Les poils des yaks, tondus ou étrillés au printemps, sont utilisés pour la fabrication de ti
cordages et feutre.

Le duvet est tres recherché pour fabriquer des tissus épais, vétements et couvertur
production (1/3 de sous-poil, 2/3 de poil) est de I'ordre de 2 kg par animal, parfois davan
comme dans le cas du yak blanc, particulierement prisé, de race Tianshu dans la province ct
du Gansu.

Le cuir serr a de multiples usages : laniéres, semelles de bottes, récipients et parois de b
Les bouses séchées constituent 'unique combustible local dans les régions de trés haute a

Le yak est utilisé comme animal de trait pour les labours et de bat en raison de son hab
se déplacer dans les reliefs montagneux difficiles. Il peut porter couramment des charges
a 80 kilos. Il est aussi utilisé comme animal de selle.

5.0 CARACTERISTIQUES DE L'ELEVAGE ET ADAPTATION AU MILIEU

Les yaks domestiques sont élevés dans les régions d’altitude ou le climat est particuliere
rude, sec et froid et la végétation trés pauvre. Les animaux restent en plein air toute I'ant
doivent trouver leur nourriture sur de maigres et difficiles parcours. En hiver les yaks creuse
neige pour se nourrir en la piétinant et en I'écartant avec le mufle ; ils passent ainsi des he
Iécher le sol pour consommer quelques débris végétaux morts, prouvant leur capacité a st
dans des conditions ou des bovins et des chevaux ne le peuvent pas. Traditionnellement c
gu’'aux femelles en lactation et aux tous jeunes animaux et dans des cas extrémes de
prolongée qu’on leur apporte un complément alimentaire, fourrage sec ou buvée chaude cor
des plantes cuites et du sérum de lait.

En ce qui concerne le comportement des yaks sur les aires de paturage souvent trés acci
il faut souligner la tres grande vivacité et sOreté de leurs mouvements.

Animal docile mais aussi trés craintif, le yak se laisse approcher assez facilement. Les
au paturage recherchent de préférence en été les zones ventées ; ils se dispersent davan
les bovins et utilisent les pentes escarpées et endroits inaccessibles aux autres animaux.

Quelles sont les particularités anatomiques et physiologiques qui conférent au yak
extraordinaire aptitude a vivre toute I'année en plein air et sur des paturages trés pauvres ~
les caractéristiques de son abondante toison on note d’abord que la peau est plus épais
chez les bovins avec une partie dermique et un tissu conjonctif souscutané bien développ
stzucture des onglons lui facilitent tous les déplacements et celle de sa levre supérieure
permet de saisir le moindre brin d’herbe, le développement trés important de la cage thora
contribuent aussi a cette adaptation.

Les propriétés du sang jouent aussi un réle important dans I'aptitude de I'organisme el



53

une utilisation efficace de I'oxygene de I'air en haute montagne : le sang de yak contient dava
d’érythrocytes (de I'ordre de 20 % a 30 % de plus) et ceux-ci sont plus riches en hémoglobi
de dimension légerement plus grande (DENISQV 1958).

Le yak présente une maturité sexuelle assez tardive ; chez les génisses elle intervient d
conditions traditionnelles d’élevage entre 24 et 30 mois. Dans le choix des reproducteur:
place prépondérante est accordée au jugement de conformation et aux variations du poids
I’hiver au paturage.

5.1 Hybridation

Le yak domestique est réputé pour son exploitation trés répandue en croisement av:
bovins ou les zébus, principalement dans les secteurs périphériques de son aire de répe
Chez les hybrides de premiére génération (F1) qui peuvent vivre a des altitudes plus f
(1800-3000 metres) que celles du yak lui-méme, les méles sont stériles et les femelles fe
Etant donné les possibilités de croisement en retour a partir des femelles hybrides Fl on a
souvent dans la réalité a des structures de troupeaux d’'une grande complexité gén
(BONNEMAIRE et TEISSIER,1976). Les hybrides FI présentent un aspect extérieur interméd
entre les souches parentales. lls sont trés recherchés par les éleveurs parce gu'ils représe
général une supériorité sur la moyenne des souches parentales en ce qui concerne des cr
production tels que : la format et le poids vif (+ 18 %) ainsi que I'aptitude a I'engraissemen
force de travail des méles ; la fertilité des femelles (par exemple dans les conditions du No
Népal, intervalle entre vélages de 425 jours en moyenne pour les femelles hybrides Fl c
660 jours pour les femelles de yak) ; production laitiere (+ 66 % en quantité en Kirghizie).

L'hybridation entre le yak et le bovin, si elle est courante, ne se réalise cependant
spontanément et naturellement & une échelle élevée sans l'intervention de ’lhomme pour ot
les accouplements : dans des conditions naturelles d’élevage, en monte libre, le taux de fécor
interspecifique reste trés faible (de I'ordre de 9 a 12 %). Parmi les hybrides FI on distingu
hybrides directs (male bovin x femelle yak) et les hybrides “inverses” (méale yak x femelle bovi
Outre le poids a la naissance et une viabilité néo-natale supérieurs, les hybrides directs,
développent mieux que les hybrides inverses, paraissent présenter un certain nombre d’ava
zootechniques qui les font préférer a ces derniers.

Les hybrides de yak sont appetés en tibétainpien niu en chinoishainag enmongolet
hayniken russe.

6.0 LES MODES D’ELEVAGE DU YAK

Pour illustrer notre propos nous présenterons brievement les modes d’élevage du yak d:
hautes vallées himalayennes du Nord du Népal.

Dolpo regroupe quatre vallées situées au Nord de la haute chaine de I'Himalaya
précisément du massif du Dhaulagiri, a une altitude moyenne de 4000 metres (JEST 197
population, de culture tibétaine, posséde sa propre langue, des traits ethniques et un mode
qui 'apparentent fortement au Tibet proche.

Les habitants de Dolpo pratiquent I'agriculture, cultivant I'orge, unique céréale, et éléy
des yaks, des ovins, caprins et des chevaux.

L’'association de 'agriculture et de I'élevage correspond a un systeme de production qu
Tibétains appellerda-ma-droglittéralement “a la fois agriculteur et pasteur”.

Le yak est considéré comme I'élément dominant du cheptel (1/3 de yak ; 2/3 ovinscapr

La saillie a lieu en général en juillet/aolt dans les paturages d’été. Certains males sont ¢
a 3 ans. On pratique des croisements avec un bovin d’origine tibétaine. Dans le cas du crois
yak male x bovin femelle, le FI male (stérile) est utilisé pour le transport et la FI femelle
médiocre laitiére.
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Dans le cas du croisement Bos taurus x yak femelle, le FI male est tres robuste et utilisé
le transport et la FI femelle est bonne laitiere avec un % de matiéres grasses supérieur a c
la vache.

Les connaissances Vvétérinaires qui permettraient la lutte contre les épizooties sont pratiqu
nulles a Dolpo. C’est d’abord et surtout I'intervention d’un religieux (lecture de textes sacrés
I'action d’un chamane qui peuvent prévenir ou guérir. Par divination on détermine la caus
mal souvent extérieur a I'animal : offense d’'une divinité des sources, présence d'un dé
mauvais sort ...

La pratique préventive la plus courante est la saignée “pour renouveler le mauvais san

Intervenir en cas d’accident, prendre soin des animaux ne suffit pas, il faut aussi les prc
et pour cela I'éleveur fait appel aux religieux. Des lamas éloignent les maladies, des band
de priéres protégent les campements, les enclos du bétail, la caravane ; des tas de pierres é
les démons et les esprits malfaisants. Une fois I'an, on orne les yaks avec des tissus de
couleurs bénéfiques.

7.0 CONCLUSION

Dans toute la zone d’élevage du yak, le pastoralisme présentait jusqu’au début du X>
siécle des caractéristiques spécifiques et se trouvait entierement soumis aux aléas d’'un
continental rigoureux et a des pratiques indigenes.

Brutalement les éleveurs nomades d’Asie Centrale (ex-URSS, Mongolie, Chine) ont été f
de modifier, souvent de fagon radicale et sous la contrainte, leur mode de vie et les pra
ancestrales d’élevage. Une sédentarisation foreée se traduisant par des regroupeme
population, un changement de régime de propriété des animaux et des terres de parce
entrainé des conséquences incalculables pour les éleveurs.

La politique délibérée en matiere d’élevage poursuivie depuis eette époque et mise en p
des dates variables selon les états concernés a conduit a une évolution notable de I'élevag
transformant en une activité organisée a I'échelle du pays, tant sur le plan zootechnique et se
gue sur le plan de la propriété des animaux.

Ainsi en URSS dans les années trente, une politique de sédentarisation des pasteurs nc
Kirghiz et Kazakh a été suivie d’une collectivisation du cheptel ; il en a été de méme en Mon
puis en Chine a partir des années soixante.

Les autorités des Etats pour lesquels I'élevage du yak représente une importante res:
ont été conscients du fait que cet animal est le plus adapté a des conditions difficiles et i
entrepris de promouvoir des recherches zootechniques, en gestion des paturages et dé\
des programmes d’hybridation.

D’'importants travaux conduits sur différents terrains et notamment en ex - URSS, en Chi
en Mongolie ont démontré ses aptitudes et son intérét économique si bien que des actic
sélection et d'amélioration de son élevage ont été entreprises dans ces pays. En ex - URS
Mongolie, la sélection sernble surtout orientée vers I'amélioration du format et de la croiss
aux différentes saisons ainsi que vers I'obtention de différents hybrides, I'objectif principal €
d’accroitre la production du lait, de la viande et du poil. Récemment, en recourant a I'insémin
artificielle, les Chinois se sont engagés dans la production d’hybrides directs, a partir de fen
de yak et de taureaux de différentes races exotiques (Pie noire, Aberdeen Angus, Charole

Une actualisation permanente des analyses de situations est plus que jamais nécess
mettant I'accent sur l'insertion des activités pastorales dans les systemes agraires cons
globalement (milieux naturels et structures sociales ; productions, consommati
transformations, échanges et modes de vie...) et sur des points techniques souvent différe
ceux que I'on privilégie en milieu artificialisé, par exemple : questions de maintenance
animaux et de calendrier, de carriére productive et reproductive des femelles, de fonctior
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troupeaux et de leur conduite, de valorisation des produits, de viabilité des jeunes anime
problemes sanitaires en général, phénomenes de régulation a tous niveaux.

En ce qui concerne le yak sauvage et sa préservation, la situation est grave. Dans les de
décennies les yaks sauvages ont été tués par centaines surtout pour leur viande et le s
entre dans la composition de la pharmacopée tibétaine. Des mesures ont été prises p
protéger, et deux réserves crées I'une dans I'Arjin Shan au Xinjiang I'autre dans le Chang
région autonome du Tibet (Communication personnelle de G. SCHALLER, Director for Sciet
Wild Life Conservation International, New-York USA).

Mgl foodérieury
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9.0 RECHERCHES EN COURS CONCERNANT LE YAK

En 1976, des chercheurs de 'INRA et du CNRS ont fait un point des connaissances conce
le yak. Numéro spécial de la revue Ethnozootech$id Bi.

Quelgues institutions concernées par I'étude du yak.

Chine :

Gansu Agricultural University, Dt of animal husbandry

Wuwie, Gansu.

Research Institut of Animals Sciences, Cattle Sciences Departement
Academy of Agriculturals Sciences

Lanzhou, Gansu

Chine

Région autonome du Tibet :
Département de I'élevage, Lhasa.

Inde :
National research centre on Yak (Indian council of agricultural research (ICAR).
Dirang, Arunachal Pradesh.

Bhoutan :

Département de I'Elevage, Gouvernement du Bhoutan, Thimphu.
Centre d’étude du yak, Bumthang.

Mongar, Highland Civestock

Developpement Project,

Mongar Bhoutan
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Mongolie :
Station d’élevage d’Ekhtemer, Ar Khangai District.
Académie des Sciences de Mongolie, Institut de biologie et génétique.

Kirghizie :
Departement de I'élevage.
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YAK (POEPHAGUS GRUNNIENS L) OF INDIA

R.N. Pal
National Research Centre on Yak, Indian Council of Agricultural Research, Dirang -
790101, West Kameng Dist., Arunachal Pradesh, INDIA

SUMMARY

The staggering population of 40 thousand from an imposing number of 132 thousand of
in the Himalayan states of India has evoked a concern for adopting measures for consen
and irnprovements. The dwindling population is triggering the highlander’'s economy from
to worse. Rearing in the precinct of high hills in very small population units conjoint with t
absence of any scientific breeding policy has resulted in visible diversification of phys
conformation (colour, shape, size of body and horn characteristics) and deterioration in prodt
proficiency of the yaks of India.

RESUME

La chute rapide des effectifs de Yak de 132 000 en 1977 a 40 000 dans les états Himalay
I'Inde a provoqué une prise de conscience de l'urgence de mesures de conservati
d’amélioration. Cette diminution tire 'économie des montagnards de mauvais a pire. L'éle\
de petites populations dans le milieu clos des hautes montagnes, joint a 'absence de
d’accouplements, entraine des changements phénotypiques perceptibles (couleur,
conformation, forme des cornes) et une détérioration des performances des Yaks en Inde

AGRI 12
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1.0 ORIGIN

Yak (Poephagus grunniena)large bovid of cold environment and high altitude is a native
Tibetan Plateau in the People’s Republic of China. It was domesticated, simultaneously wit
advent of agriculture. Its wild counterp@Pbephagus mutltRrzewalski) is confined to the higher
reaches of the Tibetan Plateau and has been entered in the Red Data Book to revive the dw
population. Since the days of domestication its multipurpose utility (transport, milk, wool, ir
and fuel) has made it an indispensable animal in the hills of Kun Lun Shun, Tien Shun, A
Pamir and Himalayas which are inter connected with snow caped peaks approximate in be
700-105°E longitude and 28SO° N latitudes. Yaks are, thus, remained confined in these mount
ranges of the Asian Continent. China has the largest population of (in thousands) 12300 foll
by Mongolia 500, Russia 60, Kazakistan 60, Tazakistan 17, Gorgia (North Caucassus) 3,
40, Nepal 10 and Bhutan 52. The Himalayan countries have recorded a drastic decline ir
yak population in the last few decades for a number of varied reasons (Pal 1992). This
adversely affected the productivity as well as the self-employment opportunity.

Yaks of the different countries have not been adequately described/categorized into diff
types/breeds except that of China which has been shown as six types (CHENG PEILIEU 1
Available information on Mongolian yaks revealed two types, the bareback and the com
which can either be polled or horned. The polled are hefty with long hanging coarse hairs
the bellyline, longer but shorter at the wither and are more preferred.

2.0 DISTRIBUTION

The Indian yaks have a diversified physical forms and are distributed in two distinct e
environments, viz, the north western part (Himachal Pradesh and Jammu & Kashmir) with
dry climate and the eastern (Arunachal Pradesh and Sikkim) with wet cold environment.
geographical distribution of yaks in India is presented in Fig 1 and their number in Table 1.

TABLE 1.
Yak population of India

State Male Male Female Female Total

young adult young adult
Arunachal Pradesh. 919 2426 2018 3117 8,480 (1988-89 Census)
Sikkim N.A. N.A. N.A. N.A. 5,354 (1989 Census)
Uttar Pradesh “ “ “ “ 318 (1988 Census)
Himachal Pradesh  * “ “ “ 3,495 (1992 Census)
Jammu & Kashmir 456 5690 690 6000 12,836 (1990 Census)

(Source : Director, Animal Husbandry & Veterinary Services of respective states).



Tammu & Kashmiv

 Area: 222236 Sykom s !
wj L.-' i

&

& L

Arunachal F"“H"""—"’L_H ; Hirnshal radesh 1'"..1“ . .
Avea: BiT43 Sg.Hme. hven 1 S867R SqMms. | CRE THPHES
FIGERE.] ek Tracly w the Four lndlan S=ates. | ak Jme:




62

Indian yak types



63

AGRI 12

freliam yak types



64

The yak rearing tracts in the states of Himachal Pradesh and Jammu & Kashmir (Laddal
in between 78 - 79 E longitude and 31 to 35 N latitude where as that of Arunachal Prades
Sikkim 9140 to 92 30 and 88 to 89 E longitude and 27 to 28 N longitude. The total geograp
area in the four states (approximately) shown in table 2.

TABLE 2.
Yak tracts in different states

State Total geographical Approx. area yak % of total Yak population
area sq. km tract (sq. km)  geographical areas (x '000)
Arunachal Pradesh 83,743 2500 3.0 8.48
Sikkim 7,096 1500 21.1 5.35
Himachal Pradesh 55,673 14000 30.0 3.5
Jammu & Kashmir (Laddak) 222,236 23300 10.5 12.8

The 14,000 sqg. km area of Himachal Pradesh from 2,000 m and above remain snow co
more than 7-8 months of an year with limited scope of grazing. The area being stoney accomy
with less rainfall (25 cm) and dryness, the vegetative growth is scarce to sustain the yaks
high altitude (GANGOPADHYAY,1991). Almost a similar, if not still harsh a climate of Ladds
make the availability of grazing facilities worse. The yak tract of Laddak even experience -
temperature in severe winter. ‘Drass’ a yak rearing valley in Laddak is one of the coldestinha
village in the world (GANGOPADHYAY, 1991a). On the contrary, the hills of the Arunach
Pradesh and Sikkim are more wetty (rainfall 150 cm) and favours growth of vegetation.

3.0 CHARACTERISTICS

a.

Conformation - A field study on a number of pasture grounds indicated that the exis
yaks can be broadly categorised into three types (i) Common yak (i) Bisonian and
Bare Back (Fig. 2, 3 and 4) (PAL et al 1993). The common yaks are comperatively sm.
in size, the appearance of head and other body conformation are like cattle. The bis
are hefty animals with compact head connected by strong and short neck to the

trunk which is groundish in shape. The bare back yaks are bodily rectangular with <
hairs on rump and wither. The rosette of hairs hangs down the bellyline and almost touc
the gtound. The per cent of the respective population are found to be 56.2%, 29.8%
14.0%.

Colour pattern - Black (29.6%) and white (1.6%) are the only two unicolour encounte
in yaks besides grey (14.5%), black with white patches (40.3%) and brown with wl
patches (4,8%) and rest are admixtures (PAL et al 1993a). Majority of the bare back
yaks are of black colour while the cattle types are black with white patches, grey or br
with white patches, though complete black is not uncommon. The bison types in majc
of cases have white face or with variable white markings on black face with curly he
The white yaks (Figure 5) are a replica of the Tianzho white yak of China.

Horn : Thirteen per cent of the animals are found to be polled and rest are adorned
horns of variable size and shape. No particular relationship could be noticed as to w
type of animal has what types of horns. The typical yak horn arising horizontally ¢
twisted to grow up and backward and outward are more common in the bareback
The average diameter at base and length are found to be 24.4 and 48.0 cm, the leng
diameter in female being smaller to some extent.
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4.0 PRODUCTIVITY

Productivity status of the Indian yaks have so far not been ascertained on large numt
animals. Some snap studies on limited number of animals indicate that the milk produ
varies from 130 to 500 kg in a lactation period of 90 to 270 days with fat content variable f
6.5 to 10.9 per cent. The lucrative business of yak trains in the transHimalayan routes had
been stopped, the utility as transport has been eroded to a great extent and is only confir
inter village journey and to summer pasture. Besides these, the production of fine wool
coarse wool is of great importance to the farmer, the yield being from 400-600g and 4-
annually respectively. The production of meat is of secondary importance, as yaks are nor
not slaughtered except for some religious dictum. Fluid milk is converted into butter and ch
by age old methodology resulting in short shelflife and are generally not sold but bartered.
fine wools are made into garments while the coarse wools are knitted for carpet, bags, heac
rope, tent etc. (Fig 6).

5.0 HYBRIDIZATION

Hybridization between male hill cattle o and female yak o is common in Arunachal Prac
and Laddak but only on a limited scale in Sikkim and Himachal Pradesh. The F1 male:
known as Dzo and the females as Dzomo. The number of crossbreed animals in the ste
Arunachal Pradesh is 6281 of which 2448 are male and rest female. In Laddak region of Je
& Kashmir the Dzo and Dzomo are 3269 and 4632 respectively. The exact figure of Sikkim
Himachal Pradesh is not available. The milk yield and the lactation period is enhance
crossbreed but the fat per cent is reduced by 10 to 15 per cent. The F1 male exibiting het
(Fig 7) are used for transportation in the mid and high hills. The male offsprings from F1 onw
are sterile. The size and productivity of crossbreed animals from F2 onwards decrease substa

6.0 DISCUSSIONS AND CONCLUSIONS

The yak population in India is declining at an alarming rate threatening the economy o
highlanders, whose, substantial income is generated from yak rearing. The present populat
40 thousand is the remanent of 132 thousand of 1977 census. The truncated use as tre
coupled with hard semi-nomadic life of yak herdmen, which the present generation shul
some of the reasons for decline in population.

Close inbreeding in small pockets in the winter pasture and breeding of the rest of the an
in the summer pasture where small units from different pockets get together, has resulte
wide variation in physical conformation and productivity.

The pasture land in the high hills are owned by the villagers. Yak owners pay royalty, prefer
in kind viz. butter or local cheese for their grazing right in summer. They also pay some roy
to the Monasterry. The rates and other conditions are fixed by the village Heads and
Members. The concept of maintenance and improvement of pasture is non-existent result
unproductiveness due to over grazing.

Breeding policy is nonentity. Crossbreeding with cattle in which, save except F1, rest ca
put to culling due to poor genetical make up, some farmers show ingenuity in crossbree
their stock and derive maximum benefit. Age old technologies are followed for processin
raw milk for production butter and local cheese which has a very short self life.

AGRI 12
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THE “GAROLE" - MICROSHEEP OF BENGAL, INDIA

P. M. Ghalsasi! and B. V. Nimbkar?
Livestock Development Officer, Maharashtra State Department of Animal
Husbandry, Maharashtra, INDIA
2Director, Animal Husbandry Division, Nimbkar Agricultural Research Institute,
Phaltan, Maharashtra, INDIA

SUMMARY

In the Sundarbans area of West Bengal (India) there is a breed of microsheep (adult w
10-14 Kg.) with a very high prolificacy (227%).

This breed may be a valuable source of prolificacy for sheep in India. There are also re:
to believe that it is resistant to footrot. A conservation policy is necessary to preserve this hit
neglected animal genetic resource.

RESUME

Dans la région de Sundarbans, dans le Bengale Occidental (Inde) est décrite une re
moutons nains (poids adulte 10-14 kg) trés prolifiques (227%).

Cette race pourrait constituer une source valable de prolificité pour les ovins en Inde. Il e
aussi des raisons de penser que ces animaux sont résistants au pietain. Un progran
conservation est nécessaire pour cette ressource génétique négligée.

AGRI 12
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1.0 INTRODUCTION

When the Nimbkar Agricultural Research Institute initiated research on sheep four years
it found the rearing of sheep as practiced by shepherds in Maharashtra to be unecotr
(RATH,1992). The institute felt that a major reason for this was that all sheep in Maharas
produce only one lamb per year. We felt that the introduction of a higher prolificacy wo
increase the profitability of sheep rearing. However no efforts have been made in India to intrc
prolificacy from any source.

The well-known geneticist Dr. Helen Newton Turner has spent a great deal of effort encoure
people to select for twinning in India. In a personal communication (1991) she writes “We
some very prolific sheep from Bengal in Australia in the early days (Iéﬁecmtury) and |
speculated that they might have contributed to our prolific Booroola Merino after it was establi:
that the high incidence of multiple births in Booroolas was due to a single gene - the flock
which the Booroolas originally came was descended from a stud which had some Bengal ¢
last century.”

The Garole breed is not mentioned in either ACHARYA (1982) or MASGN (1980). Sm
sized sheep are discussed in Chapter 3 of the book Microlivestock (B.O.S.T.1.D., 1991), bt
breeds described are about twice the size of the Garole. The authors do, however, stre:
“lesser known breeds are rapidly becoming extinct (especially in developed countries) alth
scattered efforts are being made to preserve them. Elsewhere, genétic resources have n
properly evaluated, and potentially valuable stock is being lost before it is even understoo

At a presentation made by Kamal Kar and C. Prasad atlthet&tnational Conference on
Goats in New Delhi, India, it was pointed out that peasants in the Sundarbans area of
Bengal known as 24-Parganas preferred rearing small sheep rather than goats. Hence ef
popularize the rearing of goats had failed. The reasons given for the popularity of the sheep
that the sheep were as prolific as goats and unlike goats, grazed in standing water and
rain. They were called the Garole Sheep. The senior author of this paper visited the Sunde
region in February 1993 and this report is based on his observations.

2.0 LOCATION AND NUMBERS

These sheep are found in the part of West Bengal known as the Sundarbans located sc
Calcutta in the southern part of the district of 24-Paraganas. It is located at latitude 22 de
and 30 minutes North and between longitudes 88 and 89 degrees East. This is the low:
region at the mouth of the Ganga river with the highest elevation being 200 meters above tt
level. Part of the region is in Bangla Desh. It was not possible to investigate in Bangla Des
most probably the Garole sheep exist there also.

The sheep are bred by a community called “Haldar” in flocks of between 2 and 8 ewes.
few males are kept in each village. In 12 villages out of 60 villages in Mathurpur block II, th
were 14,900 sheep as per a census conducted by the Farm Science Center at Nimpith in J
1993. It is estimated that in total there are about 50,000 sheep of this breed in West Beng
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3.0 CLIMATE

The climate is humid with summer temperatures not rising above an avera@€afriba
winter minimum of I®C. There is some rain in every month of the year with most of the rainf
concentrated between the months of May and October. Rainfall is between 3000 mm and
mm per annum. The average daily temperatur€€iand number of rainy days is as follows:

Jan Feb Mar  Apr May Jun Jul Aug Sept Oct Nov Dec

Avg. Daily High 27 29 34 36 36 33 32 32 32 32 29 26
Avg. Daily Low 13 15 21 24 25 26 26 26 26 23 18 13
No. of Rainy Days 1 2 2 3 7 13 18 18 13 6 1 1

4.0 BREED CHARACTERISTICS AND HUSBANDRY INFORMATION
The Garole can be characterized as a true microsheep. Males are usually horned and fe
polled. Measurements of 27 adults and lambs were as follows:

Length from shoulder point to pin bones (cm.) 45t0 50

Height at withers (cm.) 43.75 to 50
Heart girth (cm.) 56.25 to 61.25
Adult weight (Kg.) 10to 14

Birth weight (Kg.) 0.6t0 0.9
Weight at 6 months (Kg.) 6to7

These sheep are reared solely for meat and are never sheared, nor milked. The wool i
coarse. No medication of any kind is given to the sheep and they are never fed concent
They graze along field boundaries and on the verges of roads. While grazing, they are us
tended by a young girl. At night they are kept inside the shepherd’s hut or in a shed near &
hut.

5.0 REPRODUCTION

Observations were taken on 19 flocks consisting of 69 adult ewes and are recorded (tak
Multiple births were 92.7% (on the basis of ewes lambed) with 65.45% twins, 21.8% triplets
5.45% quadruplets; only 7.3% were single births. Age at first lambing is between 11 tc
months and lambing interval is 8 months. These sheep breed all year round with no pronot
breeding season. The average number of lambs born per ewe was 2.27.
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TABLE 1.
Observations on Prolificacy

Classification of lambings by type of birth

Flock Flock Composition No. of Singles Twins Triplets  Quadruplets
No. Adult ewes  Adult Rams Lambed ewes

1 6 - 5 1 3 1 -
2 5 - 4 - 3 1 -
3 4 - 4 - 2 1 1
4 2 1 2 - 1 1 -
5 3 1 3 1 2 - -
6 2 - 1 - 1 - -
7 2 - 2 - 2 - -
8 3 1 2 - 2 - -
9 5 1 4 1 2 1 -
10 6 1 5 - 3 1 1
11 4 - 4 - 3 1 1
12 3 - 2 - 2 - -
13 5 1 3 - 2 1 -
14 2 - 2 1 1 - -
15 2 - 2 1 1 - -
16 3 - 2 - 1 1 -
17 3 - 2 - 1 1 -
18 5 - 4 - 3 1 -
19 2 - 2 - 1 1 -
Total 69 6 55 5 36 12 3

6.0 CONCLUSION

The Garole could be a most valuable breed because of its high prolificacy, ability to gra:
standing water and suitability to hot and humid climates. It is desirable to try and preserve
breed and use it in crossbreeding projects with the other breeds in India to see if any
prolificacy traits can be incorporated into these other populations.
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THE GOATS AND SHEEP OF THE DECCAN PLATEAU
IN THE MAHARASHTRA STATE OF INDIA

C. Nimbkar
Nimbkar Agricultural Research Institute, Phaltan, District Satara Maharashtra, INDIA.

SUMMARY

Small ruminants are important in the agricultural economy of Maharashtra. They con
poor quality roughages into milk for home consumption, highly prized meat, skins, excel
manure and coarse wool. The local breeds of goats and sheep have not been adequately
and not much has been done for their genetic improvement. All the sheep belong to the De
breed type while there are three recognized goat breeds, i.e. Osmanabadi, Sangamneri an
Both the goats and sheep are hardy animals, well adapted to harsh conditions but have
production potential.

RESUME

Les petits raminants sont importants pour I'économie agricole du Maharashtra. lls transfor
les fourrages grossiers en lait pour la consommation familiale, en viande recherchée, en |
en fumier et en laine. Les races locales d’ovins et de caprins n’ont pas encore été décrites,
peu a été fait pour leur amélioration. Tous les ovins sont de type Deccani et trois races de cl
sont identifiées, Osmanabadi, Sangamneri et Surti. Tant les ovins que les caprins sont des ar
rustiques, bien adaptés aux zones difficiles mais avec un faible potentiel de production.
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1.0 INTRODUCTION

The state of Maharashtra is situated on the western coast of India near the top of the peni
region. According to the 1987 livestock census, there were 9.195 million goats and 2.873 mi
sheep in Maharashtra. The sheep population has increased by 30 per cent since 1966 wt
goat population has gone up by 79 per cent over the same period. This gives us an idea
relative importance of small ruminants in Maharashtra.

The average size of a family sheep flock is 50 to 75 whereas a goat keeping family us
keeps only one to five goats (D.A.H.1993). A few large flocks of 30 or more goats exist
mixed flocks of sheep and goats are also encountered. Traditionally, sheep are mainly rea
the Dhanagar community. Half of the sheep keeping households (51.4 per cent) have O..
hectares of land while 33.5% are large farmers with more than 4 hectares of land (RATH, 1
Large farmers keep sheep mainly for the manure. Most of the goat keepers, on the other
are either landless labourers or small and marginal farmers. Thus, the goat is definitel
animal of the “poorest rural poor” and it is usually looked after by the woman of the house

There is no recording of sheep and goat performance at the village flock level. There is al
no reliable performance evaluation or systematic characterization of either the sheep or the
The only attempts at genetic improvement have been through crossbreeding on a small
with the Saanen and Angora breeds and some other Indian breeds in the case of goats ai
the Cape Merino, Corriedale and Dorset breeds in the case of sheep. But none of these progr
have brought about any substantial change in the productivity of the majority of animals or i
way they have been managed traditionally.

2.0 PHYSICAL AND AG ROCLIMATIC FEATURES

Maharashtra is entirely tropical. It is located between latitudes of 15 and 22 degrees nortl
longitudes of 78 and 81 degrees east. The Sahyadri mountain range runs parallel to the A
sea coast at a distance of 24 to 40 km. It has divided the state into two unequal parts: the r
coastal strip of Konkan and the Deccan plateau. The Deccan plateau slopes gradually fro
west to the east with elevations of 650 meters near the Sahyadris to about 300 meters in th
21% of the sheep flocks from the plateau migrate to the Konkan from October to June €
year. But on a year-round basis, less than one percent 6f the total sheep and goats in the s
found in the coastal region.

The state could be divided into three parts on the basis of the annual rainfall.

1. The coastal region and western areas of some districts on the plateau get heavy mo
rains (2000 to 3000 mm) from June to September.

2. The eastern parts of the above districts on the plateau are in the rainshadow area a
only 400 to 700 mm of rain mainly in the months of September and October from
retreating monsoon. Even this little rain is unreliable and unevenly distributed.

3. The districts near the eastern boundary of the state get about 700 to 1250 mm of ra
during the monsoon.

The average maximum temperature on the plateau i® 8with a range of 29.44206C
while the average minimum temperature is 2&6with a range of 8.2-270ZC.

Goats are widely reared in all the regions mentioned above. Sheep are concentrated
rainshadow and drought-prone tracts. Around 95% of the villages in the state have goats
only about 18% have sheep (RATH,1992).
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Figure:

Districtwise Sheep and Goats population in Maharashtra State

(*: drought-prone districts)
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3.0 SMALL RUMINANTS THE RURAL ECONOMY

Sheep keeping is confined to a very small proportion of rural households (less than 1%o) \
about 26% of the rural households have goats (RATH,1992). It is estimated that the state’s in
from sheep and goats is about Rs. 3985 million per year. This forms about 14% of the s
income from the animal husbandry sector (D.A.H.,1993).

These versatile ruminants utilize to the maximum the poor quality grasses and shrut
large tracts of marginal and degraded lands that are fit for little else other than grazing shee
goats. They are also fed weeds from irrigated crops,crop residues and stubble. They conve
low quality roughages into useful products. They provide milk for home consumption, but
major source of income from both goats and sheep-rearing is the selling of kids and lam
also the culled adults,for meat. Since there is great demand for goat and sheep meat,the inve
zn these ruminants is readily recoverable with a good margin of profit. Goats are more profi
than sheep because about 50 per cent of the local goats give twins and around 6% have
while the sheep mostly have single lambs. Individual goats giving even four to five kids
kidding are also found. The skins and manure fetch good prices. Goats and sheep are an i
part of the local farming system.

4.0 THE GOATS

In India, a population of goats or sheep in a given locality, with characters distinct from
other populations in the vicinity and with a distinct local name has usually been considerec
breed (ACHARYA,1982). These breeds are, however, not very clearly defined. There is |
within-breed variability and crossing between breeds is also common. There are three so «
“recognized breeds” of goats in Maharashtra: Osmanabadi, Sangamneri and the less imp
Surti. But the majority of the goats are just indigenous non-descript goats. They have been «
Deccani goats and the Sangamneri is considered a strain of the Deccani goats. The loca
are of medium size and weight and have originated from a mixture of the goats of the p
(C.S.I.LR.,1970).

Only these three breeds have been studied to some extent. These studies were done o
populations kept on university, government or research institute farms. There is no perform
recording under village conditions and the non-descript local goats have not been characte
at all. Local goats have developed more through genetic isolation and natural selection
through deliberate intervention by man. Consequently, though they are hardy animals
excellent disease resistance qualities, they do not have a very high production potential.

The Nimbkar Agricultural Research Institute has submitted a project to the Indian Counc
Agricultural Research for evaluation of the production performance of local goats. This prc
has not yet been accepted. There seems to be some reluctance to fund the performance evi
of non-descript goats (not belonging to a “breed”).

The following is a description of the three breeds found in this province; information on s
reproduction and performance data can be found in ACHARYA (1982):

4.1 The Osmanabadi breed

The Latur, Tuljapur and Udgir talukas of Osmanabad district in south east Maharashtr:
the home tracts of these goats. They have now spread into other parts of the state. In one
of this breed, 73% of the animals were black and the rest were white, brown or spotted.
number of goats of this breed is estimated to be just over 200,000. It is considered to be :
purpose breed. The average weight of adult males is around 34 kg and that of females
50% of all births are single.

The Osmanabadi goats are divided into short and long haired types, the latter posse
fairly long hair all over the body, but particularly on the thighs and hind-quarters (KAURA,196
they are rather tall animals (about 78 cm height at withers for the males and 75 for the fem
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Most males are horned; females may be horned or polled in almost equal proportions. The
is small and round with small teats placed laterally. The average daily milk yield of the Osmane
goats is 0.5 to 15 kg.

4.2 The Sangamneri breed

These goats are mainly prevalent in the rain shadow areas at the foothills of the Sah
mainly in Pune and Ahmednagar districts. They are medium sized animals (75 cm heig
withers for adult males and 68 cm for the females. Body colour may be white, black or brc
with spots of other colours. Ears are medium sized and drooping. Both sexes have horns, di
backward and upward. The tail is thin and short and the hair coat is extremely coarse and
The average weight is just over 38 kg for the males and 29 kg for the females.

The population of this breed was reported to be 5.692 million (ACHARYA,1982). Thus m
of the goats of the Deccan plateau belong to this “type.” The average daily milk yield is estim
at less than 1 kg and nearly 75% of all births are single.

4.3 The Surti breed

This is a breed found in small numbers in north west Maharashtra but is mainly prevale
the adjoining state of Gujarat. This is considered to be a good dairy breed. The does yield :
milk per day on average. These goats are generally kept stall-fed, with only one or two ani
per household. They are predominantly white. The average weight of females is 30 to 35 |

5.0 THE SHEEP

The sheep of the Deccan plateau are called Deccani sheep. The Deccani is one of th
important Indian breeds as far as the total number and distribution are concerned; they ar
found in the adjoining states. These sheep have evolved naturally through adaptation to the
agro-ecological conditions and no serious consideration has been given to their ge
improvement.

Although the Deccani is classed as a separate breed, the general appearance of these
is heterogeneous. Their colour may be black, white with a black face or black patches else\
or all white (KAURA,1961). There are various types within the breed: Lonand, Sangamr
Sangola, Kolhapuri etc. They are extremely hardy sheep that evolved out of an archaic or prir
stock. The Deccani is a long-legged rangy animal, poor in chest with a long thin neck. It |
depth of body. It has a flat forehead and a distinct Roman nose with a short, pointed muzz|
depressed nostrils. The ears are of many shapes from short tubular to broad flat with me
length. The average adult weight of the rams is estimated to be around 42 kg and that of the
26 kg. The height at withers is respectively 73 and 66 cm.

The Deccani represents a transition between the coarse-wooled sheep of Rajasthan
north and the hair sheep of Andhra Pradesh and Tamilnadu to the south. They are small an
adapted to scanty pastures and very harsh conditions (DEVENDRA and McLEROY,1982
the summer months, one can often see them grazing on land that seems to have only stor
little grass on it. The wool is of a low grade and is a mixture of hair and fine fibers (average s
length estimated at 8.6 cm and fibre diameter 52.4 ; the fibre density is ZB3tdsnmostly
used for the manufacture of kambals (rough blankets) that are widely used locally as we
bought in large quantities by the Indian army. Income from the sale of wool forms only a frac
of the total ineome derived from the rearing of these sheep. Wool prices fluctuate and if p
are very low, the shearing costs may actaally be higher than the sale proceeds from the w
table 1 are given some indicative production and reproduction characteristics of the Det
sheep (AGRESCO,1992).
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TABLE 1:
Characteristics of Deccani sheep

Size (Data From Shepherds’ Flocks)

Adult Male Adult Female
Body Weight (Kg) 42.0+9.3 (7) 25.6 £ 1.8 (60)
Body Length (Cm) 78.1£6.3 (7) 70.2 £ 2.8 (7)
Height At Withers (Cm) 73.0+£5.0 (7) 65.7 £ 3.8 (7)
Chest girth (Cm) 89.8+3.1(7) 77.4 £ 1.7 (60)
Reproduction
Lambing Percentage (%) 82.2
Litter Size Single
Age at first lambing (Days) 1149.5
Lambing Interval (Days) 433.5

Oestrus periods March-April, June-July, October-November.

(Source: Network survey project and various post graduate research projects carried out at the Mahatma Phule
Agricultural University,Rahuri during 1990-91 and 91-92).

Performance

Meat Male Female
Birth Weight (Kg) 2.2+0.1(70) 2.1+0.1(76)
Weight At 3 Months (Kg) 9.9+ 0.3 (66) 10.4 £ 0.3 (69)

Weight At 6 Months (Kg)
Weight at 12 Months (Kg)

14.8 + 0.4 (54)
19.8 + 0.6 (20)

14.6 + 0.4 (63)
20.2 + 0.3 (50)

(Source: A research project carried out at the Marathwada Agricultural University, Parbhani.)

Wool (Six-monthly greasy fleece weight)

University Farm Male Female
January clip (Kg) 0.689 £ 0.147 0.490 £ 0.009
June Clip (Kg) 0.657 + 0.108 0.457 + 0.079
Shepherds’ flocks

Average 0.492+0.1
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6.0 CONCLUSIONS

The goats and sheep utilize resources such as ‘natural’ grazing, crop residues, stubb
tree leaves and pods which would otherwise be wasted. Genetic improvement concurren
improvement in nutrition, health care, and other aspects of management will go a long
towards increasing the productivity of these useful animals. A beginning has been made thi
the‘Network Project for sheep improvemeriti.the case of goats, immediate steps are need
to evaluate the performance of local goats.Selection should then be done to exploit the
variability.
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EL CERDO IBERICOY SU SISTEMA DE PRODUCCION

J. Rodrigafez, L. Silig, S. Martin Rillo 5
Dpto. Produccion Animal, CIT-INIA, Apdo. 8111, E - 28080 Madrid, ESPANA

RESUMEN

El cerdo ibérico constituye la poblacién mas amplia entre las pertenecientes al tipo mediter
y se mantiene en el S.W. de la Peninsula Ibérica con un sistema productivo estrechamente
al medio natural. En los ultimos afios ha experimentado un auge asociado al establecimie
un mercado propio para sus productos. Aunque el nimero de cabezas sea aparente
considerable, la alta proporcién de los cruzamientos con Duroc hace peligrar la superviven
algunas de sus variedades. En este trabajo se describen las caracteristicas de la raza:
particulares sistemas de produccion tanto en el campo como en la industria, asi como la est
de la poblacion en relacién con los problemas de su conservacion.

SUMMARY

The iberic pig constitutes the largest population among those of the mediterranean type
hold in the S.W. of the Iberic Peninsula with a productive system closely tied to the nat
environment. In last years it has experienced a rise associated with the establishment of a pal
market for its products. The number of animals is aparently high. However, crossbreeding
Duroc is a common pratice and the survival of some varieties is not out of danger. In this
the breed characteristics and its peculiar production system both in field and in industry
described, as well as the population structure in connection with the need of its conservat
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1.0 CARACTERIZACION DE LA RAZA

La poblacién de cerdo ibérico es la mas extensa de los tipos de cerdo del area meditet
Se acepta comunmente que la mayoria de las razas europeas cuentan, en diferente med
ascendientes asiaticos a partir de la introduccion masiva de cerdos del Este a finales de
XVIII (CLUTTON-BROCK,1981). El cerdo ibérico puede ser uno de los escasos tipos euroy
libres de sangre oriental. En cambio parece fuera de toda duda su contribucién en la forr
de la mayoria de las poblaciones criollas americanas y en el origen de la raza Duroc (BRIC
BRIGGS,1980), sin que falten especulaciones que conecten al cerdo ibérico con los princ
del Tamworth britanico (WISEMAN,1992).

La raza ibérica ha sido mantenida durante siglos con un elevado tamafio efectivo en ar
zonas del S.W. de la peninsula ibérica (Extremadura, Alemtejo, Andalucia Occidental ...),
un clima continental semiarido. El habitat caracteristico del cerdo ibérico es la dehesa, b
mediterraneo dominado por arboles del género Quercus, encinas y alcornoques, sobre pa:
herbaceos anuales, que da lugar a una fuerte estacionalidad de los recursos nutritivos
circustancia, unida a un clima poco favorable para la conservacion de alimentos, config
animal ideal para satisfacer las necesidades humanas: un animal capaz de subsistir ¢
alimentacion pobre y de engordar rapidamente cuando los frutos del encinar maduran, pe
sacrificado en una época concreta del afio, al término de la produccién de bellotas coincic
con las temperaturas mas bajas; asimismo sus piezas deben tolerar un largo proceso de c
en un clima seco y caluroso para poder suministrar alimento ininterrumpidamente a trav
todo el afio.

El cerdo ibérico reune estas caracteristicas alcanzadas durante siglos de adaptacion a un
de produccién condicionado por el medio natural. Su temprana madurez y metabolismo red
le permiten resistir largos periodos de escasez. La gruesa capa de grasa subcutaneay su al
grasa intramuscular hacen que sus productos puedan curarse y conservarse durante muchc
en un clima adverso sin que se estropeen 0 se sequen excesivamente. En cuanto a su mo
externa, la finura y longitud de patas, grandes orejas y hocico largo, junto con la colorz
oscura de su piel facilitan su adaptacion a las altas temperaturas (MOUNT,1979). Algun:
estas caracteristicas compartidas con el jabali europeo (hocico largo, color oscuro) tiener
evidentes ventajas adaptativas mas acusadas en el estado silvestre y, probablemente, no
a la labor selectiva del hombre, salvo en lo que concierne al hecho de haber sido respetac
largo del proceso de domesticacion.

2.0 CENSOY ESTRUCTURA DE LA POBLACION

La estructura tradicional de la poblacion de cerdo ibérico se caracterizaba por la presen
diversos tipos locales bien diferenciados, controlados por un nimero relativamente gran
ganaderos. Cada una de estas ganaderias solia completar el ciclo productivo y s6lo ocasion:
se producia intercambio genético entre ellas. Mientras se ha mantenido esta estructura trad
reticulada el nimero de cabezas ha sido elevado. Los censos oficiales espafioles de 1955
la existencia de 567.424 cerdas ibéricas de vientre. El tamafio efectivo, con una estruct
tales caracteristicas, también era grande.

Esta estructura de la poblacion de cerdo ibérico comienza a quebrarse cuando en 1960 ii
en la Peninsula Ibérica la peste porcina africana que obliga al sacrificio de un gran name
piaras. Simultaneamente los cambios en los habitos sociales agravan la crisis de la ra
grasas animales experimentan una fuerte depreciacion, la cuantia de las matanzas fan
desciende con la reduccion del autoconsumo en el medio rural, la implantacion de regadic
mecanizacion creciente termina con muchas dehesas y rastrojeras. Esta mal ente
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modernizacién del campo conlleva la importacién incontrolada de razas extranjeras que in
el sector porcino. Como consecuencia, y sin ningun tipo de control puablico o privado, se en:
cruzamientos del cerdo ibérico con muchas de estas razas, principalmente las de capa
Tamworth, Wessex Saddleback, Large Black, Berkshire, Duroc-Jersey, incluso Large Whi

Se desarrolla una nueva estructura piramidal basada en el cruzamiento industrial, en el
cruce con Duroc termina imponiéndose. El censo se reduce drasticamente: en 1986, segin
oficiales, el nimero de cerdas de cria es en Espafia de 72.000 y tan solo de 5.000 en Portu
embargo la reduccién ha sido realmente mayor dados los cambios producidos en la metod
de elaboracién de los censos y, sobre todo, porque han sido incluidas errbneamente n
cerdas cruzadas. Desde un enfoque conservacionista, las consecuencias son aln mas
Algunas variedades de ibérico (rubio andaluz) desaparecen con la consiguiente pérdi
variabilidad genética. La nueva estructura da lugar a una reducciéon dramética del censo ef
puesto que muchos reproductores ibéricos Unicamente se destinan al cruce. Sélamente s
en pureza un pequefio niumero de ganaderias de élite como suministradoras de reprod
ibéricos.

TABLA 1
Censo de reproductoras ibéricas puras y cruzadas en 1988

Ibéricas Cruzadas Total
REGION N % N % N %
Extremadura  24.466 34.8 45.822 65.2 70.288 72
Andalucia 8.416 30.8 18.882 69.2 27.298 28
TOTAL 32.882 33.7 64.704 66.3 97.586 100

Actualmente se mantiene dicha estructura. Segun estimas de la Asociacion Espafic
Criadores de Cerdo Ibérico (AECERIBER) dos de cada tres cerdas de vientre son cruz
como queda reflejado en la Tabla 1 (DIEGUEZ,1992). Afortunadamente la reduccion del ¢
se ha detenido y estan en marcha iniciativas para la conservacién del todavia importante remnr
genético disponible.

3.0 PRODUCCIONESY SISTEMAS DE PRODUCCION

El sector productivo del cerdo ibérico muestra unos modos de produccién bien diferenci
de los correspondientes a las explotaciones intensivas.
3.1 Cria

Las cubriciones se realizan en régimen de libertad, agrupando durante un mes los mach
las hembras en una proporcion aproximada de 1:10. Tanto los verracos como las cerd:
utilizadas por primera vez como reproductores a partir de los 8 meses de edad. Los partos
lugar en alojamientos cerrados con pequeios corrales exteriores para cada camada o en
movibles de chapa galvanizada distribuidas en cercados con una densidad de unas 10 c
por hectarea. La época de partos es variable seglin la conveniencia de cada ganade
disponibilidad de recursos naturales. La prolificidad es baja, dependiendo de la estirpe, del ré
de la explotacién y del ordinal de parto. En la Tabla 2 se presentan valores medios del nim
lechones nacidos y nacidos vivos por camada registrados en 1.411 cerdas de la estirpe
Torbiscal(RODRIGUEZ et al.,1992).
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TABLA 2

Tamafio de camada de cerdas ibéricas segtin ordinal de parto

Ordinal de parto No de Camadas Total nacidos Nacidos vivos

1 1.411 7.25 7.03
1.017 7.91 7.68
712 8.65 8.31

>-4 1.998 9.01 8.49

E1 ndmero de mamas estéa fuertemente canalizado en el cerdo ibérico hacia un valor mc
10 (TORO et al.,1986). La cria, con una duracion inferior a 2 meses, se desarrolla en el n
recinto en que se ha producido la paridera, aunque con el sistema de cabafas, los lec
pasados unos dias del parto, comparten territorio con sus coetaneos de otras camadas.
3.2 Parametros reproductivos

El cerdo ibérico tiene una produccién espermatica inferior a las razas de produccion inte
asociada a un menor tamafio de testiculo. Las medias de la motilidad y estado del acroson
semen de verracos adultos son 85% y 77% respectivamente. E1 volumen del eyaculadc
170 + 13 cm3, siendo 55 + 8 la fraccion rica y 115 + 17%ha fraccion postespermatica. La
concentracion de espermatozoides es de 225.000 p%romrespondiendo 600.000 a la fraccion
rica y 99.000 a la posetspermatica (PEREZMARCOS,1986). La conservacion de se
refrigerado no presenta diferencias respecto a otras razas (PEREZ-MARCOS et al.,1987)

En las hembras, el inicio de la pubertad tiene lugar a los 210 + 16 dias de edad. La dui
media del ciclo sexual es de 19.5 + 0.2 dias y la del periodo de celo de 2.3 £ 0.7 dias (GA
CASADO,1992). La tasa media de ovulacion es de 16.4 ovocitos siendo la respuesta
tratamientos con progestagenos similar a la observada en razas intensivas (MARTIN RILL
al.,1985).

3.3 Recria

El largo periodo de 16-22 meses entre destete y sacrificio caracteristico del antiguo sis
de produccién se ha reducido considerablemente, y en la actualidad el peso aproxima
sacrificio de 160 kg se alcanza a la edad de 12-14 meses en los ibéricos y a los 10-12 me
los animales cruzados (DOBAO et al.,1988). Este periodo se subdivide de una forma natu
otros dos. La recria comprende desde el destete hasta los 90-100 kg de péso y su duraci
variable que la de la ceba, viene determinada por la época de nacimiento. E1 objetivo prit
en la recria es aplicar al maximo los pastos, rastrojos y siembras especificas disponible
obstante la suplementacion de cereales es muy frecuente, particularmente en verano, par
alcanzar el peso requerido cuando comienza a madurar la bellota. Esto ocurre a finales de c
y sefiala el inicio de la montanera que normalmente se prolongara hasta el sacrificio.

3.4 Ceba

La ceba en montanera tiene lugar a lo largo de unos 3 meses, aunque su duracion opt
esta definida (BENITO et al.,1992). Consiste fundamentalmente en el consumo de la bel
pie de arbol, bien desprendida de forma natural o mediante la ayuda de un vareador al cuid
la piara. La produccion de bellota es muy variable, oscilando entre 10 y 20 kg/arbol con
densidad de 30-50 arboles/Ha. El consumo diario por cabeza varia de 6 a 10 kg con una i
adicional de 1-1.5 kg de hierba. Las condiciones meteoroldgicas o la escasez de bellota
obligar a una suplementacion con concentrados durante el periodo de ceba o a prolon
engorde con piensos comerciales en aquellos casos en los que, al término de la montan
animales no hayan alcanzado el peso de sacrificio, en el sistema mixto de ceba llamado r
Segun datos de AECERIBER, el porcentaje de cerdos de tipo ibérico cebados en régim
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montanera o recebo es del 40%. E160% restante es finalizado con pienso comercial b
cebaderos al aire libre con un maximo de 25 cabezas por hectarea o en régimen intensivi

4.0 CURACION E INDUSTRIA DE LOS PRODUCTOS DERIVADOS

En la actualidad la raza ibérica se destina exclusivamente a la elaboracion de productos ct
En los comienzos de los afios 80 se sacrificaban anualmente unos 400.000 cerdos. Este |
se ha incrementado considerablemente y en las Ultimas camparfias se han cébado en Esp
de 1.000.000 de cabezas por afio. Al intervalo de pesos habituales de sacrificio de 140-18
corresponden pesos de canal de 115-145 kg.

Sdlo un 25% de los animales sacrificados son ibéricos puros. El resto son cruzados cor
extranjeras, principalmente con Duroc. Se estima que el 35% de las canales proceden de at
1/2 ibéricos y el 40% restante de 3/4 ibéricos. Las diferencias en caracteristicas de canal d
tres tipos genéticos se resumen en la tabla 3 elaborada a partir de datos de mataderos com

TABLA 3

Caracteristicas de canal de cerdos ibéricos puros y cruzados

% Canal Ibéricos 3/4 Ibéricos 1/2 Ibéricos
Jamones 13.7 14.7 15.6
Paletas 9.4 9.8 10.3
Lomos 2.6 2.8 3.1
Magro 9.2 9.8 10.6
Grasa 53.8 51.0 48.3
Hueso 9.7 10.3 10.4
Otros 0.6 0.6 0.6

Los jamones, paletas y lomos suponen un 25% del peso canal pero su precio se aprox
80% del valor de la canal en el mercado. El resto de la canal se destina a la fabricacionde em
de gran diversificacionregional (chorizos, morcones, salchichones, etc.), donde el buen ci
para la condimentacion y condiciones de procesado desempefian un papel al menos tan img
como el de la materia prima.

El proceso de curacion de las piezas nobles es prolongado, con duraciones en torno a 7 se
9 meses y 2 afios para lomos, paletas y jamones respectivamente. La pieza mas import:
jamoén, necesita un lento proceso de maduracion: el salado, después de la eliminacion
restos de sangre, tiene una duracion aproximada de 1 dia/kg de peso de la pieza y su obj
crear unas condiciones que inhiban la accion de gérmenes nocivos. E1 postsalado se re
temperaturas en torno a los S°C durante 40-60 dias. Los jamones se trasladan después al s
donde, de abril a junio, tiene lugar una intensa hidrélisis de proteinas y lipidos, con tempere
ascendentes hasta alcanzar los 26-30° provocando el goteo de la grasa fundida y marc:
momento del descenso del jamén a la bodega.

En la bodega, con temperaturas mas bajas (12-16°), hay una reduccion de las reac
degradativas. La fase final de la maduracién en bodega, el segundo verano, da lugar de n
una mayor acumulacion de sustancias derivadas de la ruptura de proteinas y lipidos, con forr
de aminoacidos libres y de productos secundarios responsables del sabor y a
(VENTANAS,1992). Las variaciones de sabor y aroma entre jamones procedentes de ¢
cebados en montanera, recebo o pienso no parecen obedecer a diferencias cualitati
compuestos volatiles sino a las importantes diferencias encontradas en la concentracion de
compuestos (LOPEZ et al.,1992).
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5.0 COMERCIALIZACION

Existe un interés creciente por la calidad de los productos elaborados que se asocic
sistemas de produccién més tradicionales. El mercado de productos derivados del cerdo i
es capaz de discernir entre sistemas de ceba y tipos genéticos asignando precios diferent
animales de distinto origen. Mediante diferentes sistemas, como contratos homologados
industriales y ganaderos, se intenta garantizar la materia prima de la industria. Los precios mi
acordados en estos contratos para la campana 1992/93 expresados en Pesetas por kilog
peso vivo se presentan en la tabla 4.

TABLA 4
Precios minimos (Pts/kg) seglin sistema de ceba y tipo genético

Ibéricos 3/4Ibéricos 1/21béricos
Montanera 326.8 300.8 285.4
Recebo 264.6 249.0 241.3
Pienso extensivo 232.8 222.6 222.6
Pienso intensivo 202.4 202.4 202.4

Para evitar posibles fraudes se han propuesto diversos métodos de control sobre cal
sistema de alimentacion a que ha sido sometido un lote de cerdos en su acabado. E1 an:
la fraccion lipidica y de triglicéridos de grasas hepaticas es el método mas prometed
discriminacion post mortem del régimen de alimentacion administrado en el periodo de
(ORDONEZ y HOZ,1992).

E1 valor econdmico de la produccién anual de cerdos ibéricos ha alcanzado una consid
dimensién que puede estimarse en 48.000 millones de Pts. El valor de los productos elab
por la industria supera los 80.000 millones dado el alto valor afiadido de los mismos.

6.0 CONSERVACIONY MEJORA

A pesar de que los censos referidos y la dinamica de sus producciones indiquen clara
gue el cerdo ibérico no esta en riesgo inmediato de desaparicion, la conservacion de sus re
genéticos es objeto de atencién. No hay que olvidar que el mercado de productos de
ibérico, hoy satisfactorio, se apoya en la comercializacion de productos de alta calidad
sujetos a la moda. Por otra parte los cambios en los hébitos alimenticios se suceden rapida

La alta tasa reproductiva del cerdo permite que una poblacidn porcina que atraviese [
cuello de botella se reponga con mayor facilidad que una perteneciente a otra especie dorr
Sin embargo esta misma caracteristica hace que sea rapido y sencillo sustituir una poblaci
otra. De ambas situaciones tiene experiencia la raza ibérica. Como se ha dicho anterior
hemos asistido en el pasado a estrangulamientos agudos de la poblacién de cerdo ibér
han acabado con algunas de sus mejores variedades (rubio andaluz o dourado alemte
llevado a tamafios efectivos criticos a otras (negro lampifio).

La conservacion de los distintos tipos supervivientes preocupa a las Comunidades Autor
de Extremadura y Castilla-La Mancha, que mantienen programas de conservacion de lg
Valdesequerdtipo retinto) y de las estirp83orbzscal,fusion de cuatro tipos tradicionales, y
Guadyerbagtipo negro lampifio).

En cuanto a la mejora genética, la variedad de lineas y ganaderias y su alta endogamia,
gue la utilizacién de sus cruces es un procedimiento efectivo para aumentar los rendimient
merma de la calidad. Los resultados de cruzamientos entre estirpes mostrados en la-
demuestran que existe una importante heterosis tanto para caracteres productivos (GAI
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CASCO y SILIO,1991) como reproductivos (RODRIGUEZ et al.,1992). En términos
porcentajes de la media de los parentales estos valores superan los que se encuentran e
entre razas.

TABLA 5
Estimas de heterosis entre cuatro estirpes de cerdo ibérico

Unidades % Media
N° nacidos 0.48 lechones 6.2
N° nacidos vivos 0.57 lechones 7.9
Crecimiento recria 29.3 g/dia 14.2
Crecimiento ceba 43.7 g/dia 7.1
Peso recria 10.2 kg 14.7
Peso sacrificio 15.4 kg 10.1

Existen diversos problemas en la posible seleccién del cerdo ibérico: definicion de objet
interaccion genotipo x medio y respuestas no deseadas en caracteres de calidad de cal
ello parece descartable el interés de un programa nacional de seleccion aunque pue
conveniente la seleccion en ciertas lineas con objetivos limitados. En este sentido se \
realizando trabajos preparatorios que incluyen el andlisis de tacticas de seleccién o la estin
de parametros genéticos y ambientales como los que se presentan en la tabla 6 (SILIO et al.

TABLA 6
Estimas de heredabilidades (h%) y coeficientes de ambiente comun (c%) y permanente (m%)
en cerdos ibéricos

Caracter Registros (h 2) (c2) (mz)
Peso 50 d 26.913 0.17 0.33 -

Peso 120 d 1.175 0.23 0.31 -

Peso 240 d 1.674 0.26 0.18 -

N° mamas 30.928 0.19 0.11 -
Nacidos vivos 3.517 2.018 0.06 0.07 -- 0.06 0.12

Recientemente se ha aprobado un esquema de valoracidén genética apoyado por la Aso
de Ganaderos (AECERIBER) y el Ministerio de Agricultura Pesca y Alimentacion. El métc
de evaluacion genética utilizado es el BLUP-Modelo Animal, aunque las dificultades en el co
genealdgico obligan al empleo de métodos de parentesco incierto. La falta de conexion
recelos que suscita en los ganaderos el empleo de machos de referencia o de inseminacion
limita el alcance de las evaluaciones genéticas al ambito de cada ganaderia por lo que
iniciado pruebas complementarias de comparacion de rendimientos entre las mas import:
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