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Animal Genetic Resources Information is published under the joint auspices of the Fooc
agriculture Organization of the United Nations (FAO) and the United Nations Envirom
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GUIDE TO CONTRIBUTORS

Animal Genetic Resources Information will be pleased to receive contributions up to 3
words long in English, French or Spanish. If accepted, they will be published in the orig
language. Reports, news and notes about meetings, conservation and evaluation activitie
technigues would be appreciated. manuscripts should be typed in double space and accom
by a summary of not more than 5 percent of the original length. Photographs are acceptak
only high quality black and white prints. AGRI will also review new books on animal gene
resources. Correspondence is invited.

All contributions should be addressed to:

The Editor, AGRI, AGAP, FAO,

Via delle Terme di Caracalla,

00100 Rome, ltaly.

Le Bulletin d’information sur les ressources génétiques animales souhaite recevoir des al
en anglais, en frangais ou en espagnol, de 3000 mots, au ‘tront dans la langue originate
maximum. Les communications publiées paraitront dans la langue originale. Les rapp
informations et notes concernant les réunions et les activités de conservation et d’évaluat
les techniques seraient particuliérement appréciés. Les manuscrits devront 8tre dactylogr:
en dobule interligne et accompagnés d’'un résumé ne dépassant pas cing pour cent de la |
de lloriginal. Le Bulletin accepte les photographies a condition qu,il slagisse de bomes e’pre
en noir et blanc. Le Bulletin rendra également compte des ouvrages nouvellement parus :
ressources géfiétigues animales. Un échange de correspondance est le bienvenu.

Adresser toutes les contributions a I'adresse suivante:

L'Editeur, AGRI, AGAP, FAO,

Via delle Terme di Caracalla,

00100 Rome, ltalie.

El Boletin de Informacion sobre Recursos Genéticos Animales recibira con mucho g
colaboraciones de hasta 3000 palabras de extension en espafiol, francés o inglés. Sisonac
las contribuciones se publicaran en el idioma original. Interesa recibir informes, noticias y 1
sobre reuniones, actividades de conservacién y evaluacion., y cuestiones técnicas. Los ori
deberan presentarse mecanografiados a doble espacio y acompafiados de un resumen
supere el 5 por ciento de la extensién original. Se aceptan fotografias, pero Unicamer
blanco y negro y de buena dalidad. AGRI también publicara resefias de libros sobre rec
genéticos animales. Se solicita correspondencia.

Todas las contribuciones debetan dirigirse a:

El Editor, AGRI, AGAP, FAO,

Via delle Terme di Caracalla,

00100 Roma, ltalia.
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ANIMAL GENETIC RESOUCES INFORMATION will be sent free of charge to those
concerned with the conservation, management or utilization of domestic livestock. Any
wishing to receive it regularly should send their name and address to The Editor, at the ac
on page V.

BULLETIN D'INFORMATION SUR LES RESSOURCES GENETIQUES ANIMALES sera
envoyé gratuitement aux personnes intéressées par la conservation, 1'élevage ou I'exploi
du bétail domestique. Les persomes souhaitant recevoir cette publication réguli€rement vol
bien faire parvenir leurs nom et adresse 1’éditeur, a I'adresse indlquée en page v.

BOLETIN DE INFORMACION SOBRE RECURSOS GENETICOS ANIMALES seré
enviado gratuitamente a aquellos quienes estan interesados en la conservacion, gestion o uti
del ganado doméstico. Sise desea recibirlo regularmente, se ruega comunicar nombre, a
y direccion al Editor a la direccion indicada en la pagina v.



EDITORIAL

We are pleased to resume publication after a gap of nearly three years. The last is¢
Animal Genetic Resources Information was in 1987 (no. 6). The suspension was cause
budgetary restrictions which affected other publications withirincluding the World Animal
Review. However, with this issue we resume publication of AGRI and bring a larger than noi
iIssue to our readers.

During the recent past some important initiatives for Animal Genetic Resources have t
place. Itis expected that they will have a positive impact on the future use and conservati
animal genetic resources throughout the world.

many readers will know that in 1980 FAO and UNEP held a joint Technical Consultation
animal genetic resources in Rome which designed an agenda of technical activities which
considered essential steps towards a global programme. During the decade 1980-90 all
topics have been completeds a consequence, in 1989 the Committee on Agriculture
reviewed the animal genetic resources programme and found it scientifically sound and
appropriate infrastructures in. place. They recommended expansion of the programme to ¢
operational level to serve all countries in the world. They also recognised that animal ge
resources are part of the world’s biological diversity and are being threatened by hu
development activities. They therefore recommend the establishment of a global system \
will promote sustainable development of animal genetic resources which makes efficient u
them today while ensuring that the needs of future generations are not at risk.

During the last two years FAO has established regional animal gene banks in Africa, Asie
Latin America which are operating at modest levels. They are located, with the cooperatic
the governments, in Argentina, Brasil, Mexico, Ethiopia, Senegal, China and India. In addi
a global animal genetic data bank has been established in Hannover, Federal Republic of Ge
This centre is begining to offer an information service to those concerned with improved use
conservation of domestic animals.

As a result of the recommendations of the FAO Governing Body, these existing facilities
to be fully developed, together with new components into a Special Action Programme.
will include a World Watch List of endangered breeds, an Early Warning System to governm
indicating breeds requiring attention, closer links with wildlife, live animal preservati
programmes to supplement cryogenic storage of germplasm, and evaluation of under-ut
species.

Readers of Animal Genetic Resources Information will be up-dated in future issues \
developments in the proposed Special Action Programme.
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STAFF CHANGES IN THE ANIMAL GENETIC RESOURCES GROUP AT FAQO,
ROME

The Editor of AGRI, Dr. John Hodges, who has been Senior Officer (Animal Breeding
Genetic Resources) at FAO since 1982, leaves FAO in July 1990. His successor is Dr. Fer
E. madalena of Brazil.

Dr. H.-G. Wagner, who was Animal Production Officer (Artificial Insemination and Breedin
moved to a field appointment with FAO at the end of 1989. His successor is Dr. Daniel Ch
of France.

Drs. madalena and Chupin expect to take up their appointments in FAO, Rome shortly.



RECENT PUBLICATIONS

THE CATTLE OF THE TROPICS. John P. Maule. Published by University of Edinburgh
Centre for Tropical Veterinary medicine, Easter Bush, Roslin, Midlothian EH25 9RG, UK. (19¢
225 pages. ISBN 0 907146 05 8.

This is the first book to describe all the breeds of cattle - over 300 in the tropics. It sets
simple classification of the main types, Zebu, Sanga,humpless and crosses between the
gives a short description of each breed. This is followed by an account of the developme
some of the tropically adapted breeds and the success and limitations of some of them.

There is a lack of accurate information on the performance and ability of indigenous br
to respond to better management. The book emphasizes the need for proper evaluat
potentially useful breeds and describes some projects that give detailed comparisons of pror
beef breeds in Southern Africa. A feature of the book is the author's emphasis on the pot:
value of a number of indigenous breeds hitherto not fully appreciated. Ways of impro
production and breeding efficiency are discussed.

The book is intended for students, both at degree and postgraduate level and should
useful to all those interested in cattle improvement in the tropics.

UTILIZATION OF ANIMAL GENETIC RESOURCES IN LATIN AMERICA.
Published as a supplementary volume to Revista Brasileira de Genetica, (Brasilian Jourr
Genetics), Vol. 12 No.3, Supplement, September 1989. Editorial and business office: Prof
F.A. Moura Duarte, Departamento de Genetica, Faculdade de Medicina de Ribeirao Preto, 1
Ribeirao Preto, S.P. Brasil. 330 pages.

The publication comprises the proceedings of a Symposium held in September 1989 in B
The contents cover Strategies in Genetic Resources Use; Evaluation of Dairy and Beef «
Breeding plans for Cattle; Sheep breeding programmes; Improvement of Camelids and Cap?
Crioilo breeds and uses; New breeds; National Animal Genetic Resource programmes ar
Improvement of Holsteins.

GENETIC CONSERVATION OF DOMESTIC LIVESTOCK. Edited by Lawrence
Alderson. Published by Commonwealth Agricultural Bureau, International, Wallingford, Ox
OX10 8DE, UK,.on behalf of the Rare Breeds Survival Trust, UK. (1990). 242 pages., ISB
85198 669 2.

This book is the proceedings of the First International Conference on the Conservatic
Rare Breeds of Domestic Livestock. The Conference was held in September 1989, &
University of Warwick, UK. It was opened by HRH the Prince of Wales.

There are three main parts: First Regional Programmes, with contributions from Can
Australia and New Zealand, France, Spain, Federal Republic of Germany, Norway, Hun
Latin America and the UK. Then Philosophy and Methodology of Conservation, w
contributions covering different programmes for a variety of species and also a paper by
outlining the global approach at the governmental level. Part three covers Researct
Biotechnology and includes papers on assessment of genetic variation in rare breeds,
group frequencies, Al and the likely future impact of embryo transfer and other aspect
reproductive manipulation.

WORLD DICTIONARY OF LIVESTOCK BREEDS , Third Edition. lan Mason.
Published by Commonwealth Agricultural Bureau International, Wallingford, Oxon, OX10 8l
(1988). 349 pages. ISBN 085198 617 X.

This invaluable book is now updated in a third edition by the author. It is the only and
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authoritative work on the subject. It contains nearly 3 000 new entries and revisions of man
ones. The dictionary lists names that have been applied to groups of cattle, sheep, horse:
goats, buffaloes and asses on the basis of common origin, similarity of appearance or geogre
proximity. It indicates which are synonyms and recommends the form for English use.
information, given in an easily followed abbreviated form, includes place of origin or pres
distribution and economic use of various breeds, types and varieties, their inter-relationsh
description of the “breed characters” least affected by the environment, such as colour and |
and the origin of the name. There are also references to Breed Societies and Handbooks,
the country of origin and abroad.

EVOLUTION AND ANIMAL BREEDING - REVIEWS ON MOLECULAR AND
QUANTITATIVE APPROACHES IN HONOUR OF ALAN ROBERTSON (1989). Edited
by William G. Hill and Trudy, F.C. Mackay. Published by Commonwealth Agricultural Bure:
International, Wallingford, Oxon OX10 8DE, UK. 313 pages. ISBN 0 85198 639 0.

This book is dedicated to the memory of Alan Robertson and to Meg Robertson. /
Robertson was Honorary Professor of Edinburgh University, and worked for most of his lif
the ARC Unit of Animal Genetics, in the Institute of Animal Genetics, of the University
Edinburgh, UK. Sadly he died in 1989 after a long period of declining health.

The book covers four main sections, which reflect the great breadth of Professor Robert
interest and significant contributions. They are population genetics, quantitative genetics
both quantitative and molecular approaches to animal improvement. The beginning of
section provides a chapter which reviews his contributions to the field, followed by a serie
minireviews covering up-to-date developments and prospects in topics in which he was intere
The authors have all been associated with-@Professor Robertson in some way, as colle
students or visitors at the Institute of Animal Genetics.

THE MANX LOGHTAN STORY - The Decline and Revival of a Primitive Breed. Pete
Wade-martins. Published by Geerings, Cobbs wood House, Ashford, Kent, UK, in associ:
with the Rare Breeds Survival Trust, UK (1990). E16.95. 110 pages. ISBN 0 9513042 7!

Recently there has been a revival of interest in rare breeds of sheep and this enthusi:
reflected in “The Manx Longhtan Story” which traces the decline and revival of this primit
breed. This absorbing volume, written by archaeologist Peter Wade-martins is clearly a le
of love. It also serves to make the work of the Rare Breeds Survival Trust more widely kn
Twenty three British breeds of pigs, sheep, cattle and horses became extinct during this ce
prior to 1974. Since then none have been lost, largely thanks to the Trust. This surely
strike a chord in a more conservation minded society.

The book is fascinating tale of how the Manx Loghtan breed was sustained by a grot
people determined this piece of-Isle of Man history would survive. It demonstrates scholar
and dedication, painstaking research and enthusiasm woven into a story of human ende
Entertainingly written, it should prove to be worthy of a place in any country lovers booksh
It is to be hoped Geerings maintain their support for these specialist but very worthw
publications and develop a series on rare or minority breeds.

PRACTICAL RARE BREEDS. Valerie Porter. Published by Pelham books Ltd., 27 Wright
Lane, London W8 5TZ, UK. 1989. E15.95. 274 pages. ISBN 0 7207 1746 9.

This book would be of value to anyone with a special interest in the rare breeds of the U
does, however, include a few other exotic breeds which have found or are likely to find a pla
the UK. Itis a book which will particularly concern those with an interest in practical aspect
keeping rare breeds and on their historical background. It draws upon the experiences of
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individuals with access to or special information on old breeds which have now become ra
endangered in the UK. The book explores the history and folklore of old breeds and desc
the experiences of many people who have kept them and endeavoured to save them from exti
There are specific sections on cattle, sheep, pigs and goats’with many photographs.

A HISTORY OF THE JACOB SHEEP. Araminta Aldington. Published by Geerings Cobbs
Wood House, Ashford, Kent, UK, for the Jacob Sheep Society (1989). E17.50. 116 pe
ISBN 0 9513042 5 9.

This is a lavishly illustrated and entertaining readable history of the Jacob Sheep.
Penned by Araminta, Lady Aldington, founder of the Jacob Sheep Society, the work expls
many of the myths surrounding this popular biblical breed of pied sheep.

Lady Aldington, in a work demonstrating both scholarship and research, not only traces
geographic origins of this popular breed , but walks her reader through the pastures of Bri
great houses where flocks of Jacobs have left their mark over many a generation. Witty, gre
at times puckish Lady Aldington’s history provides the ideal gift for all interest in the revival
Britain’s rare and threatened breeds of domestic livestock.

POULTRY BREMING AND GENETICS. Edited by R. Crawford, Elsevier, Amsterdam-
oxford-New York-Tokyo, 1990. 1123 pages, tables, figures and photographs. ISBN 0 444 88t

Since the publication of Hutt’s classic book “Genetics of the Fowl” in 1949, no attempt
been made to summarize advances in poultry genetics comprehensively. It may be spec
that the enormous speed of development in this field beginning in the late 1950s, and
continuing today, has discouraged poultry geneticists from undertaking such a task.
development of poultry genetics not only resulted in more publications on the subject but al
interaction with other disciplines such as poultry physiology, immunology, behaviour, and fin:
in recent years with molecular genetics and genetic engineering. It was F.B. Hutt again w
1985 stressed the need for a reference work on the present state of poultry genetics. Th
was endorsed by the Poultry Science Association, and Dr. Ray Crawford was entrusted wi
task of editor of the new book which has now been published.

The book written by 37 well-known poultry geneticists, is comprised of five parts: Poul
biology, Qualitative genetics, New directions in poultry genetics, Quantitative genetics
selection, and Applied breeding and selection. It covers in detail the whole range of specic
topics from, for example, recent archaeological findings which throw light on the origin of
domestic chicken to the present achievements of genetic engineering and cytogenetics. Itin
the theoretical hypothesis on evolutionary processes and genetic diversity as well as a de
analysis of the genetic basis of growth, egg production and resistance to diseases, and des
for example, selection for non-commercial traits for hobby breeders and scientists as we
applied genetics for the developed and developing countries.

Apart from the domestic fowl (Gallus gallus domesticus), the morphological traits, grow
rate, egg production, physi logy and behaviour of the other main species of poultry, suc
ducks, geese, turkeys, Japanese quail, guinea fowl and pheasants, are also described.

Despite the numerous authors involved in this publication and the diversity of its sub
matter, the book is well structured and the whole field of poultry genetics is dealt with v
systematically. The authors, points of view and approaches, however, vary according t
status of development in the various disciplines. While the classic fields of qualitative
guantitative genetics are presented as a critical post evaluation of results over several de
the newer fields of investigation are covered by an aggregation of information of present knowl
and scope for further developments.

This book shows clearly that poultry genetics is in transition from classic qualitative :
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guantitative genetics to molecular genetics. Itis an Almanac of Poultry Science for both stuc
and scientists.

RECENT FAO PUBLICATIONS IN THE ANIMAL PRODUCTION AND HEALTH SERIES
ON ANIMAL GENETIC RESOURCES.
No. 65 Animal Genetic Resources of the USSR (198 9)
No. 66 Animal Genetic Resources - Strategies for improved use and conservation (19
No. 67/1 Trypanotolerant cattle and livestock development in West and Central Africad

No. 67/2 Ditto Vol. Il

No. 68 Crossbreeding Bos indicus and Bos taurus for milk production in the tropics (1€
No. 76 EXx situ cryoconservation of genomes and genes of endangered cattle breeds by
of modern biotechnological methods (1989)

No. 77 A training manual for embryo transfer.in cattle (1989)

No. 80 Animal Genetic Resources - a Global Programnseiftainable development (1990).

NEW FAO PUBLICATIONS ON ANIMAL GENETIC RESOURCES CURRENTLY IN PRESS

Reproduction in the Camel

Open Nucleus Breeding Systems for Dairy Cattle and Buffalo (jointly with Institute
Cattle Breeding, Poland)

Yellow Cattle of China (jointly with Institute of Animal Science, Beijing, China)
manual on Embryo Transfer

Embryo Transfer for Buffalo

Reproduction and A.I. Manual for Sheep and Goats

Animal Biotechnology for Asian countries (jointly with University of Malaya).



THE CRIOLLO CATTLE PROJECT OF
THE BRITISH TROPICAL AGRICULTURAL MISSION
AND EL CENTRO DE INVESTIGACION AGRICOLA
TROPICAL AS A MODEL OF INVESTIGATION AND
DEVELOPMENT

I.V. Wilkins
Livestock Adviser
British Tropical Agricultural Mission
Casilla 359, Santa Cruz, Bolivia

1. INTRODUCTION

The British Tropical -Agricultural Mission (BTAM) is a unit of the overseas Developme
Administration and consists of a group of eight to ten specialists in the fields of soil managen
agronomy, plant protection, sociology, ecology, economics, animal production, pasture produ
and agro-forestry, working in a supportive and training capacity with the Bolivian Centro
Investigacién Agricola Tropical (CIAT), since its formation in 1976.

The animal production section of CIAT/BTAM has always worked closely with the pastt
production and agricultural economics sections and in recent years has become inten:
involved with all other specialist components in determining alternative systems to slash
burn agriculture. In particular, the step-b@step development of one of the livestock progran
demostrates methods of problem identification, investigation to determine solutions, develop
to make solutions feasible and monitoring to ensure that the effects achieved are those de

2. PROBLEM DIAGNOSIS

At programme commencement in 1976 very few livestock production data were being recc
and none were subject to analysis. There was, therefore, a complete absence of informat
performance and no knowledge of any constraints on cattle production. It was therefore de
to initiate a cattle performance recording project that would last two years and-,would abst
high percentage of the time of the team of three staff (two nationals and one expatriate) wh
to identify, register and record data on nearly 2 000 cows on some 30 farms for two years.
results were published (Wilkins 6t al., 1979) and among the findings was the need to con:
and improve a Er-opl'cal dual-purpose breed to use in systematic crossbreeding prograt
with European dairy breeds. This was because crossbred cattle of European dairy breet
zebus or Criollos were shown to have lower calf mortality, higher fertility and higher ann
milk production than cattle of pure European dairy breeds in the Bolivian lowlands. This re
agrees with other studies undertaken in the humid tropics (i.e., Wilkins 1986) and can be-expl
by the lower resistance to tropical parasites and disease of pure European cattle an
digestability of the abundant forages of the humid tropics that are not suitable for maintai
high milk yields. There were few examples of dairy zebu breeds in Bolivia at that time b
relatively large population of Criollo cattle (defined as animals that are only descended f
cattle imported from the Iberian peninsula during the colonial era, Wilkins 1984). The limi
information collected on Criollo cattle in the recording programme suggested that ave
performance was modest but variation high, thus indicating the possibility of improvemen
selection. Prior to publication of the results of these investigations, Criollo cattle were gene
thought by farmers to be inferior to exotic breeds and as such best rapidly replaced by
genotypes.
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3. INVESTIGATION

It was necessary to investigate two concepts:

» determining the performance of selected Criollo cattle under controlled managen
in order to determine their potential with some degree of confidence; and

* determining if the use of Criollo bulls in a European dairy breed herd would resul
an improvement in productivity. The crossbred cows in the data recording progran
were the result of mating zebu or Criollo cows or crossbred zebu/Criollo cows wit
pure Brown Swiss or Holstein bull. It was desirable to test this reverse cross bec
the European bulls that had been used were likely to have higher genetic potential
the average Brown Swiss or Holstein cows and would likely be superior to pure Brec
Swiss cows, even though the progeny of Brown Swiss bulls from zebu/Criollo cc
had proved to be more productive than the pure European breed.

Two parallel investigations were initiated in 1978 to clarify these concepts.

i. A group of 50 superior Criollo cows was identified and purchased, a task that invol
overcoming floods and landslides and many hours of riding horses and mules. C
difficulty was encountered in identifying superior Criollo bulls, so semen was import
from six selected dairy Criollo bulls belonging to the Tropical Agricultural Resear
and Training Centre (CATIE), Costa Rica. The performance data of the cows and 1
progeny were recorded until 1982, when the results were analysed.

ii. Atthe same time, a group of Brown Swiss cows was divided at random and one g
inseminated with the semen of four proven USA Brown Swiss bulls and one grt
with the semen of six. Costa Rican Criollo bulls. The performance of the fem
progeny of these matings was compared from birth to the second parturition.

The results of this study showed that the crossbred cattle had lower calf mortality, a hi
growth rate, an earlier age at first service and first .calving and much shorter first calving inter
First lactation milk yield was not, statistically, significantly different but overall productivit
was highest in the crossbreds. The performance of the Criollo cows and their progeny wa:
promising (Wilkinset al., 1984).

The Criollo bulls produced were sold to farmers who had been informed of the prelimir
results. Some were used for crossbreeding with cows of European breeds but others wer
with zebu and Criollo cows in adverse environments that would not support cattle cross
with European breeds. The number of calves produced, and their low mortality, were note:
their vigour and rapid growth were measured in the few remote locations where it was pos
to record weight. The data resulting from the investigations carried out on. the experime
station and on private farms, in various environments, provided the basis for an econ
evaluation and a cost-benefit analysis of a proposed scheme whereby the Criollo herd wot
multiplied to a size that would permit progeny testing. This proposal was accepted by the ove
Development Administration, London, the UK, which provided finance for all necessary caf
investment in infrastructure and livestock while CIAT provided the land and staff. The progran
was planned to be self-financing once the herd had reached its final size and all infrastru
land clearance, and pasture establishment had been completed. Income generated thro
sale of bulls, culled cattle and milk would exceed all maintenance and runnin4 costs, inclu
supervisory staff salaries.



4. DEVELOPMENT

The multiplication phase will be completed by 1991 when 300 adult females will be on
station, managed using methods similar to those of the system designed by meyn (mey
Wilkins, 1974). only 110 cows were bought to minimize the risk of importing disease into
herd but a large number of bulls are being used to ensure a wide genetic base. These i
bulls acquired in Bolivia and semen from Cuba, Nicaragua and Brazil, in addition to the orig
importations from Costa Rica.

5. EXTENSION

The productivity of Criollo cattle on the experimental station and on private farms has b
widely publicized through field days and the mass media and this has stimulated a great de
for Criollo bulls. The project had sold 148 bulls by the end of 1988 and there is a waiting lis
more animals. From 1991 onwards, the project will be able to provide 90 bulls per year,
semen from proven bulls, for farmers able to practise artificial insemination. This, howeve
unlikely to satisfy demand. A further probler4 is that the department of Santa Cruz, with an
of over 370 000 km, has several different ecological zones, ranging from the semi-arid t
forest of the Bolivian Chaco, with 500 mm of annual rainfall, to the forest clearings in the nc
of the department, with 2 000 mm, where waterlogging and seasonal flooding are com
There is an equally diverse range of social and management systems in which the Criollo
are being utilized. To date, the bulls produced on the central station have adapted well to
different environments, but in order to overcome adaptation difficulties and to increase the bre:
population, individuals and institutions are being encouraged to maintain their own stud her
Criollo cows and use bulls from the central breeding herd. Some of these herds have thei
bulls and superior examples have been lent to the project for semen collection. Howeve
majority purchase their bulls from the central herd and thus multiply genetic material from
herd and then sell male progeny to their neighbours. Some of these herds are on large r:
with up to 400 Criollo cows in their breeding herds but others belong to institutions involvet
rural development work for small-scale farmer communities. The communities manage
cattle communally and bulls from the project have been sold, both to the co ities and t
assisting institutions directly, for use on the Criollo cows in the institutions, herds in orde
produce more bulls for distribution; Technical advice is given to the institutions and
communities by project staff who also collect performance data on the bulls and their proge
the area. The first co ity of peasants involved in the project, who previously were not ¢
owners but essentially subsistence farmers with small ruminants, have recently produce
third generation of Criollo cattle and will now produce bulls for neighbouring communities &
ranchers. One notable aspect of this project is the close and friendly cooperation betwet
parastatal and non-goverrment charitable organizations involved.

A Criollo cattle breeders, association was formed in 1988 in order to formalize the registre
and inspection of Criollo cattle in Bolivia. The association has the aim of assisting prospe
buyers in identifying herds from which they may purchase Criollo cattle bred in an approptr
environment. The rules and regulations of the association were drawn up by the staff c
Criollo project and the establishment of this association, that will register over 2 000 head
first year of operation, is seen as a further logical step in the programme that:

i. initially identified a valuable genetic resource that was in rigkiog lost;

ii. determined the breed’s high commercial value in various management systems;

iii. established a selection programme to further improve the breed’s performance;

iv. promoted the breed through the publication of production data and the dissemine
of this information to farmers; and

v. continues to produce bulls (and semen) for the farmers of the Bolivian plains, enst
continuous genetic improvement in the cattle that are sold each year.

AGRI 7
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GANADO CRIOLLO DEL BRASIL: ORIGENY
CARACTERISTICAS ZOOTECNICAS

A.H.A. Camargo *
zootecnista Fazenda tanoas
Ponte Alta
Santa Catarina
Brasili

SUMMARY

This paper describes the origin of one of the most recent Criollo cattle herds in Br
(approximately 600 head). A description is given. of its zootechnical characteristics and hal
where the herd is bred. Itincludes some results on weight at birth, development prior to we:
of heifer calves and weight fluctuation of cows in distinct periods of the year.

RESUME

On présente dans ce travail une description sur l'origine d’'un des derniers troupeaux Cr
en Brésil (approximativement 600 bétail) et une description des caractéristiques zootechn
et I'habitat ou le troupeau est créé. Ensuite, on présente quelques résultats sur le poids de na
le développement avant d’étre sevré des jeunes velles et le poids des vaches en périodes di
de I'année.

RESUMEN

Describese el origen de uno de los ultimos rebafios de ganado Criollo existentes en |
(aproximadamente 600 cabezas). Después, se describen las caracteristicas zootécnicze
habitat, donde es criado este ganado, presentdndose en seguida algunos resultados sobr
al nacimiento, desarrollo durante el periodo previo al destete de las terneras y el peso
vacas en distin-tas épocas del afio.

1El autor desea expresar su profundo agradecimiento a su esposa Sra. Raquel vieira Camargo, por su amable cooperacion
y al doctor Edson A. Gomes de Freitas, EMPASC, Lages - SC, por sus valiosas sugestiones y revisién del manuscrito.
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1. INTRODUCCION

El ganado Criollo es motivo de estudio en el Brasil, por sus grandes cualidades producti
por representar una gran. riqueza geneética. segun @ati1982), el Criollo es el Bos taurus
con mayor adaptacién a climas tropicales y subtropicales, y consti por ese motivo un ve
recurso geneético como rata pura o para cruzamiento.

Por otro lado, la preservacion de razas indigenas o nativas es de inequivoca importand-i
la humanidad, ya sea para la manutencion del equilibrio ecolégico como para las tradic
culturales, siendo una reserva de genes que podran ser utilizados para el aumento de rusti
productividad. Entretanto, para la preservacion de germoplasma dnimal, existen gre
obstaculos en su concretizacién, a causa d’el elevado costo de manutencion, especialme
los animales de grande y medio tamafio. El costo elevado no deberia ser obstdculo a la prese
de estos animales, porque los beneficios socio-econémicos que advienen son de
envergadura, resultando de ahi, gran ventaja para la sociedad.

2. ORIGEN

Los bovinos Criollos de América Latina provienen, posiblemente, de los antiguos bov
hamiticos, caracterizados por sus largos cuernos-, domesticados en Egipto aproximada
4000 afios AC e introducidos al Sur de Espafa, procedientes de Africa del Norte, co
migraciones que poblaron el Sur de la Peninsula Ibérica (Inchausti & Tagle, 1964).

Cuando Cristébal Coldn llegd por la segunda vez a América, en 1493, trajo los prim
bovinos, los cuales eran parte del ganado todavia en formacion en Espafia. Aparenteme
mayor recurso genético bovino se recibié de Andalucia (Salazar & Cardozo, 1981). Segt
mismos autores, tres arquetipos generates originaron la ganaderia latinoamericana: los b
de perfil concavo y cara morena; de perfil convexo y cara.roja; y de perfil convexo y cara ri
Siendo, desde el punto de vista cuantitativo, los ultimos los que m as contribuyeron en la forrr
del ganado Criollo de América Latina.

Descubierto y colonizado el Brasil por ios portugueses, fueron por consecuencia sus
bovinas las que fueron introducidas alli. En dicha época las cinco principales razas bo
portuguesas eran: la raza del Alentejo o Transtagana, la raza Rubia 0 minhota, la raza mira
la raza Brava y la raza Maroneza o Barrosa (Neves, 1918).

Segun lo expuesto, se puede concluir que el ganado Criollo existente actualmente en el
es el resultado de la fusién del ganado introducido por los espafioles y portugueses, dur:
época de la conquista y colonizacién del Nuevo Mundo.

3. CARACTERISTICAS ZOOTECNICAS

El ganado Criollo existent en el Brasil es descendiente directo del ganado introducido pt
colonizadoree espafioles y portucjueses, el cual se desarrolld exclusivamente a traves
seleccién natural, proceso que duré mas de cuatro siglos, obteniéndose una gran canti
ganado bovino que se caracteriza por su adaptacion y calidad biologica para las condi
ambientales preponderantes en la region de la sierra de Santa Catalina. En dicha rec
encuentra uno de los Ultimos rebafios de ganado Criollo del Brasil (aproximadamente
cabezas).

La-vaca Criolia es de tamafio mediano, de conformacién angulosa, con peso adulto ent
- 550 kg, se caracteriza por tener una cola alta y adelantada, lo que le da una mayor anct
canal de parto, motivo por lo cual se desconocen problemas de distocia en estosibaadoas.
Criolla muestra destacada habilidad materna, caracteristica fundamental para la sobreviy
del ternero, es de temperaments y mirar docil, sobresaliendo por su agilidad, lo que es caract
de los animales Criollosi toro es de mayor tamafio, presentando un cuerpo cilindrico, con p
adulto entre 600 - 800 kg.
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Los bovinos Criollos del Brasil generalmente presentan perfil rectilineo o subconcavilir
la cabeza es corta y la frente proporcional; en la nariz se pueden ver las mucosas, norma
pigmentadas. Los ojos son vivos y el mirar décil; las orejas cortas; los cuernos bien desarrol
siendo dirigidos hacia los lados, al frente, hacia arriba y para atrgs. La piel es gruesay cu
de pelos que varian de tonalidad, desde el blanco hasta el negro (Camargo, 1987).

El cuerpo es de tamafio mediano, espalda inclinada y poco musculosa. El térax es ur
estrécho y no muy profundo, con costillas poco arqueadas, dirigidas hacia atras, anc:
conformada; vientre levantado; esqueleto fuerte y masas musculares no muy desarrollac
gue es una consecuencia del medio y de la falta de seleccion; cola descarnada, saliente y ade

4. RESULTADOS

Los resultados que siguen, fueron obtenidos en una hacienda de propiedad privada (Ha
Canoas), localizada en el municipio de Ponte Alta, en la region sur del Estado de Santa Ce
- Brasil.

La hacienda Canoas esta situada a 30° L. Sur, a aproximadamente 900 m sobre el ni
mar. El clima de laregion clasificase segu Kopen, como sub-templado. Con respecto a los
medios de temperature y pluviometria, pueden ser visualizados en la Tabla 1.

El suelo es profundo, oscuro, arenoso y bien drenado, presentando un relieve ondt
Presenta también acidez elevada (pH 4.5), alto contenido de aluminio intercambiable, be
materia organica y bajo en fosforo (Ritter & Sorrenson, 1985).

El pasto dominante en la referida hacienda es considerado de baja calidad, pues la gre
dominante es Andropogdateralis incanus, que presenta marcada estacionalidad, en cuant
crecimiento y calida pasto, secéndose durante el invierno (mayo a septiembre) y permane:
verde durante el vetano (octubre a mayo).

4.1 Peso al nacer

El peso al nacer es econdmicamente importante debido a su relacién con la dificuld:
parto y el subsecuente desarrollo de los terneros. Con respecto a ese parametro, pue
vistos algunos datos en la Tabla 2.

Con respecto al peso al nacer, los resultados presentados por Salazar (1976) para
bovina criolla colombiana, ellos son similares a aquellos que aparecen en la Tabla 2. Plase (
presenta datos de peso al nacer para el ganado Criollo de Venezuela de 25,9 y 24,9 ki
machos y hembras, respectivamente. Ferrando (1984), examinando bovinos de raza Cric
la Argentina obtuvo los siguientes pesos medios al nacer: 27,6; 28,7; 27,2 y 28,0, kg, pa
afios de nacimiento de 1978, 1.979, 1981y 1982, respectivamente. Resultados similares te
fueron’obtenidos por Camarg al. (1988) con el ganado Criollo del Brasil.

4.2 Desarrollo de hembras predestete

Con respecto al crecimiento predestete de las terneras pueden ser vistos algunos result
la Tabla 3. Segun los datos en la Tabla 3, verificase que dichos animales presentan ul
razonable al destete y una buena tasa de crecimiento diario, pues son criados de manera ex
sobre un suelo pobre y Scido, lo cual presenta una pastura natural de baja calidad, sie
graminea dominante Ahdropogon laeralis incams.

4.3 Peso de ,las vacas

Debido a la marcada estacionalidad de los pastos naturales de la Isierral Catarinense,
una alternancia de ganancia y pérdida de peso de los animales en el transcurso del afio. Re:
preliminares, relacionados a la ganancia y pérdida del peso de las vacas pueden ser obs
en la Tabla 4.

Verificase, segun los datos en la Tabla 4, que las vacas sin ternero al pie, pierden en pro
aproximadamente 11% de su peso vivo durante el periodo de invierno (mayo a septiemb
cual es admisible en nuestras condiciones. Segun Rovira (1973), las vacas sin ternero
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pueden perder hasta 18 a 20% de su peso vivo durante el invierno sin causar dafios al r
siempre que, en la Primavera y verano esos animales sean mantenidos sobre buenos
recuperando asi el peso, en corto espacio de tiempo.

En cuanto a las vacas con ternero al pie, se verifica (Tabla 4), que esos animales se mantt
estables durante todo el afio, debido al mal manejo, pues esas vacas deberian ganar peso
el periodo en que estaban amamantando (octubre.a mayo), época del afio en que los
naturales de la regién son de buena calidad.

Debido al mal manejo de las vacas paridas, el indice de repeticidon de cria (12 a 18%) es
causando serios dafos al criador.

5. CONCLUSIONES

Hasta el momento, se ha realizado poco esfuerzo en examinar sistematicamente las
Criollas en Brasil, lo cual aumenta el riesgo de perder este valioso recurso genético.

El ganado Criollo existente actualmente en el Brasil es originario de la fusién del ganado
introducido por los colonizadores portuguéses y espafioles.

Secfin los datos presentados, se concluye que el ganado Criollo presenta buena adapte
medio, teniendo bien en cuenta la baja calidad de la pastura.

El bajo indice de natalidad (40-55% aproximadamente) es debido al manejo deficiente q
aportado a esos animales.

El ganado criollo es un ganado de precocidad media, bien adaptado a las condicion
clima adverso, suelos pobres y cicidos, produciendo reproduciéndose econdémicamente.
ademas alta capacidad para transformer un pasto de baja calidad en carne y leche, alime
los cuales la nacion brasilefia es altamente deficitaria.
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TABLA 1. Climatolocrfa del dreca pecgrdiica donde se encuentra el referido rebanc de ganado

Criocllo.
Meses

Ene. Feb. Mar. Abr. May. Jun. Jul. Ago. Sep. 0Oct. RNov. Dic.
Temperaturas
Maxima (2C) 26,6 26,3 24,8 21,6 19,0 17,2 17,1 18,5 19,3 21,1 23,4 25,6
Minima (2C) 15,8 15,8 14,7 &,8 7,1 6,6 7,8 9,6 11,3 12,7 14,4 11,4
Precipitacion
Media (mm) 145 140 114 93 95 110 107 129 144 156 114 132

Fuente: RITTER & SORRENSON, 1985.

TABLA 2. Peso medio al nacer de bovinos de raza Criolla.

Ano de Peso_al nacer (kg) Media
nacimiento Machos Hembras
1984 27.1 (19)= 27,2 (54) 27,3
1985 27,4 (59) 26,3 (52) 26,8
1986 28,8 (45) 26,9 (44) 27,8
1987 29,4 (41) 26,1 (67) 27,7
Media/Total 28,2 (164) 26,7 (217)

ol £l - - El
El numero entre parentesis refierese al numero de animales nacidos en los respectivos
anos.



TABLA 3. Pesc al destete (208 dias) ¥y tasa de crecimiento predestete de terneras de raza

Criclla.
Ano de Total Peso al Tasa de ecrecimiento
nacimiente terneras destete (kg/an./dia)
1984 24 160,8 0,650
1985 52 155,0 0,625
1986 44 160,5 0,604
1987 &7 144,3 0,596

TAELA 4, Peso de vacas de raza Criclla, en condiciones de pastos naturales y mane jo extensivo
en diferentes epocas del anc en la Sierra Catarinense - Brasil.

Categoria Fecha de las pesajes
fnimas 02/04/85  03/09/85  25/04/86____08/09/86 __ 29/04/87 _ 0B/10/87
. kg en K2 kg kg kg kg
S/TP 463,2 (71) 406,1 (60) 467,7 (37) 407,8 {(v9) 460,3 (77) 411,3 (27)
C/TP 427,5 (39) 3%2,4 (42) 2392,1 (81) 402,3 (19) 397,0 (54) 381,2 (37)
ngﬂsf 445,3 (110) 389,2 (102) 429,9 (118) 405,0 (108) 428,6 (131) 396,2 (64)

-
S/TP - VYacas sin ternero al pie. C/TP = Vacas con ternero al pie.

& - . . -
El numerc entre parentesis refierese al numere de animales que fueron pesados en las res-

pectivas fechas.
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Tore Cricllo, sobre campo native en periocdo de invierno. Municiplo

de Ponte Alta, Estado de Santa Catarina - Brasil.
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Vara Criclla caracteristiea. Haclenda Canoas, Ponte Alta, Santa

Catarina - Brasil.
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CREATION OF CONSERVATION AREAS FOR
HU SHEEP IN JIANGSU PROVINCE

Chen Ruihe
Nanjing Agricultural University
Nanjing, China

SUMMARY

A conservation area in Jiangsu Province, China, has been established for the conserva
the Hu sheep, famous for its early sexual maturity and high reproductive rate as well &
beautifully patterned white-wool coat. Local farmers well experienced in raising these shee
responsible for pure breeding under the control of-administrative and technical units which
been specially created for this purpose. The conservation area is in the main orange and |
growing district of the Province. Manure is used to fertilize the trees-and together with
production of meat from culled sheep and the sale of lambskins, the enterprise is econom
viable.

1. INTIRODUCTION

The Hu sheep, a world renowned multiple-pregnancy sheep breed, originates from the "
(Tai Lake) District in China. Itis characterized by early sexual maturity, high reproductive ra
the ability to breed throughout the year and to give birth twice a year with two lambs per lamt
Itis known for its rapid growth, good tolerance of high temperatures and humidity and adaptal
to indoor feeding all year round. In addition, it produces a particular white-wool lambskin v
a beautiful woven pattern, suitable as raw material for luxury clothing. The Hu sheep, w
represents a valuable genetic resource among Chinese animal breeds, is in danger of disapy
The number of purebred Hu sheep in its original breeding area has been greatly reduced
to the unplanned introduction of fine-wool and semi-fine-wool sheep for crossbreeding witr
aim of economic benefit. To preserve this valuable genetic resource, conservation areas 1
sheep in Dongsan Township in Wu County, Jiangsu Province, have been set up by the Proy
Agriculture and Forestry Department with the support of the Federal ministry of Agricultu
Animal Husbandry and Fisheries. This article describes progress achieved since 1983
these conservation areas were established.

2. CONSERVATION METHODS AND NLIJMERS OF HU SHEEP IN THE REGION

Present methods of animal and poultry genetic conservation are focused often
maintaining frozen semen and embryos in cryogenic stores. In view of the technology req
and maintenance costs in China, conservation areas for live Hu sheep have been selectec
original breeding area. Based on the farmers’long experience in managing Hu sheep, indi\
families are responsible for raising the sheep according to established management me
under authorized control. The breeding of Hu sheep is combined with fruit ‘production anc
farmers receive a small allowance. They also earn income from the sale of lambskins and i
which is used to fertilize fruit trees. This combination of animal breeding and fruit product
has, in practice, proved valuable both in breed maintenance and economic viability.

The conservation region is divided into two areas, the central and the buffer zone. For
conservation purposes, 50 rams and 150 ewes are purebred in the central area while the
area is utilized mainly for feeding and managing the sheep, and avoiding the introductic
foreign sheep. In total, there are presently over 10 000 Hu sheep in the whole region. Alth
the Goverrunent invests annually about 10 000 yuan for sheep breeding (an average of on
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per sheep), the economic return far exceeds this investment owing to the successful combi
of sheep raising and orange growing.

3. MANAGEMENT OF HU SHEEP IN THE CONSERVATION REGION
3.1 Special administrative and technical units have been created and they are acti
establishing regulations and plans, and in providing technical training and extension tc
farmers. In addition, two managers are responsible for supervising the da@to-day wa
sheep breeding.
3.2 A special conservation law has been promulgated for the region. It was published b
People’s GoverrmL-nt of Wu County in 1984 and states: (1) Dongsan Township in the co
is designated as the conservation region for Hu sheep in Jiangsu Province; and (2
introduction by any unit or person of

any other breed of sheep into the region is prohibited.
3.3 A contract for sheep raising has been signed by the administrative unit in the consery
region and the tasks, responsibilities, rights and benefits of the farmers are taken into ac
as follows: (a) the farmers must follow the standards for raising Hu sheep formulated by
administrative unit, e.g., marking sheep, grouping, completing records and breeding acco
to the central mating plan; (b) the sheep cannot be sold, exchanged or slaughtered withc
permission of the administrative unit otherwise the farmers must reimburse the cost incu
(c) when a sheep has to be culled, there must be a reserve sheep available and culled st
owned by the farmers; and (d) the farmers will receive an annual allowance from the autho
3.4 A reference system has been established to keep individual records on sex, age, pt
condition and appearance, origin and performance, as well as on the identity of rams or
used in breeding to permit correct identification of progeny. Records and data are che
t4gularly and analysed to improve the future planning of sheep breeding.

4. TECHNICAL MEASURES FOR SHEEP PRODUCTION
4.1 Choice of conservation region

4.1.1 The geographical position of the region, a peninsula surrounded by Tai Lake tc
east, west and south, has the advantage of isolating the breed and thus prevents crossbre

4.1.2 The region is the major fruit-growing area of oranges and loquats in Jiangsu Prov
Conservation of the sheep benefits fruit growing through the supply of manure as fertil,
which is also economically beneficial to sheep production.

4.1.3 Thereis awell-qualified sheep flock in the area. Plenty of grass and fruit-tree le
are available for feeding.

4.1.4  Farmers have historically raised sheep on their own and have always exported |
than imported sheep to the region.
4.2 Number of sheep required

According to some theoretical calculations, the minimum numbers of sheep requirec
preservation purposes are 12-25 rams and 100-250 ewes. However, it is not practical to me
these small numbers in the long term as some artificial or natural factors can adversely
breeding. A better alternative is to.extend the conservation area through an enlarged flc
order to avoid any breakdown of the breed when changes in animal numbers due to manage
occur within the conservation region. There are presently 10 000 sheep in an area of approxir
13 330 hectares in Dongsan Township. In this mamer, when the flock population size is cha
it could be supplemented with sheep from the buffer area. This system would clearly be |
reliable and effective as the actual population in the central area could thus maintain &
inbreeding coefficient as supplements would be made from the buffer area.
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4.3 System of breed selection and breeding

Breed selection is based on the method of keeping a son from a ram and a daughter f
ewe. when multiple offspring are available for selection, the guiding principle is to keep the
lambs and to cull the rest. Individual lambs should be selected on the basis of the quality of
lambskin, their reproductive rate, physical development and the extent to which they mar
the true characteristics of the pure breed in physical shape and appearance. Similarly,
sheep with the poorest performance in terms of these criteria are culled. This method of sels
not only conserves the main characters of the sheep but also continuously improves then
breeding, ewes are divided into groups of equal number and rams are randomly mated wi
same number of ewes in the groups, to avoid inbreeding and maintain a long-term balar
genes cind gene frequency. In order to prevent inbreeding of sheep kept by the same f:
breeding rams raised by one family are exchanged with rams raised by another, before. we
with the help of the administrative unit. Differences in live weight are economically compense
All rams not used for breeding purposes are castrated.
4.4 Maintenance of relatively stable ecological conditions in the region

From an overall ecological point of view, the prosperity of the human population depend
balanced environmental conditions for both humans and sheep. Variations in sheep nur
might occur unless the environment required by the breed is maintained. It’is, therefore, ess
that the integrated system of agriculture-forestry-animal husbandry in the native habitat o
sheep be maintained and that the feed required by the sheep for their growth and developn
regularly supplied, sufficient both in quantity and quality. In conclusion, the conservation of
Hu sheep breed will lead gradually to the improved ecological conservation of the whole re
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HU SHEEP.

These animals are kept indoord in orange orchard districts.
stable 15 also shown.

A typical



23

INTERSPECIFIC HYBRIDIZATION OF
THE CYPRUS MOUFLON (AGRINON)
WITH DOMESTIC SHEEP

A.P. mavrogenis?
Agricultural Research Institute
Nicosia,

Cyprus

A. Herzogi*
Justus-Liebig University
Giessen,

Federal Republic of Germany

SUMMARY

All interspecific hybrids, both male and female, resulting from crosses between the
sheep of- Cyprus (known locally as Agrinon) and domesticated sheep breeds (Ovis aries), C
Fat-tailed (CFT), Chios an Awassi, were found to be fertile.The chromosome complemer
both species and of the hybrids was 2n=54. The survival.rate of hybrid lambs up to 105 de
age increased with a higher percentage of domesticated sheep inheritance. F2 hybrids t
lowest survival rate.

The birth weight of F1 and first backcross to domestic sheep (B,) lambs was higher thar
of F2 and F1 x B1 lambs, but much lower thin that of domesticated sheep.

Most of the evidence available suggests that the wild sheep of Cyprus originates from e
the Europearfovis musimondr the Asiatic’(Ovis orientalisymouflon.

1. INTRODUCTION

Rupicaprids (goat-antelopes) are most likely the ancestors of modern breeds of shee
goats (Herre and Rohrs, 1955; Thenius and Hofet, 1960; and Geist, 1971), although Ammot
lervia has also been suggested (Geist, 1971) as the living representative of this sheep-goat ar

On the basis of chromosome number, the genus ovis has been divided into four cytoge
groups: 2n—520. nivicola); 2n=54(o. aries, 0. canader@isialli, 0. musimon, and 0. orientalis);
.2n=56 -(O. Ammon); and 2n=58 (O. vignei) Schmitt and ulbrich 1968; Wurster and Benirsc
1968; Nadler, 1971; Nadler, Lay and Hassinger, 1971; and Korobitsyna et al., 1974). Allmen
of the genu€aora have 2n=60 chromosomes (Wurster and Benirscheke, 1968).

The wild sheep of Cyprus (known locally Agrinon) is a rather small animal. The male
(approximately 45 kg) possesses large spiral horns, while the female (approximately 30 |
usually polled. The coat is short, hair-like and reddish-brown in colour. The ears are smal
erect and the tail is very short (approximately 50 mm long) and thin. Domestication of this\
sheep is extremely difficult, because it fails to adapt to confined conditions. Even w
accustomed to seeing people on a daily basis, it reacts violently to the slightest disturbanc

Two questions were considered: firstly, whether Agrinon could successfully hybridize v
domesticated sheep and produce viable and fertile offspring and, secondly, whethe
chromosomal maps of domesticated and wild local sheep could be used to A@ssdy.

1 The authors wish to acknowledge the kind cooperation of the Director of the Public Garden of Limassol and of Dr. G.
Papadopoulos, the Department of Veterinary Services.
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2. MATERIALS AND METHODS

To obtain interspecific (F,) hybrids, ewes of three breeds of sheep (namely, Chios, Awass
CyprusL Fat—tailed) in oestrus were transported from the experimental farm at Athalass
the Zoological Garden of Limassol (85 km distant), where a small flock of wild sheep is k
Semen was collected from two males and was used (undiluted) to inseminate the ewes,
were then transported back to the experimental farm on the same day. All inseminated
were kept together and were surveyed for oestrus for at least 21 days following inseminat

Ewes not exhibiting oestrus symptoms during this period were considered pregnant and
fed and managed together with other sheep in a similar production phase.

Sterile blood samples (4.5 ml) were obtained from the jugular vein and were mixed \
Vetren (0.5 ml) in a syringe. Many precautions were taken for the safe and timely transfer c
samples from Cyprus to Frankfurt airport (Federal Republic of Germany) within 24 hours.
samples were processed at the laboratories of the Justus-Liebig University at Giessen |
Veterinamedizinishe Genetic and Cytogenic working team. Chromosome preparations
established from * 72-hour leucocyte cultures and chromosome numbers (2n) were deterr
by microscopical examination of several intact metaphase spreads from domestic sheep
sheep and hybrids (see Table 1).

Field data on the survival rate, birth weight, growth rate and fertility of FI, F 2 and varic
backcrosses (see Table 2) were collected from 1977 to 1982.

3. RESULTS AND DISCUSSION

A total of 112 ewes of various breeds of sheep were inseminated with fresh semen from
sheep (Agrinon) from 1977/78 to 1980/81. Only 26 percent of these ewes conceived in ternu
pregnancy, producing 34 live and six dead F lambs (see Table 1). The low conception rat
probably be attributed to the effects of stress suffered during the transportation of the
before and after insemination. The conception rate of crossbred females mated with rau
crossbred F, males on the farm was much higher (100 and 91 percent, respectively.

All hybrids, both male and female, were fertile. Hybrid ewes were more precocious t
wild sheep, but only moderately so considering the precocity of Chios sheep (13-month r
age at first lambing). F ewes produced their first litter at the age of 21.2 mo (those lambir
1981 it 15.2 mo).

FIx S and F x (FI x S) crossbreds were more precocious (lambing at 16.3 and 14.3 mc
iespecttvely). Similar findings have been reported by Bunch and Foote (1977) for Argali-mou
hybrids.

The prolificacy of Agrinon x sheep (A x S) and F, x S matings, represents actually the prolific
0 omesticated sheep, and’ in the first case, the average of one prolific (Chios) and two
prolific (Awassi and CFT) breeds. From the F2 and Fl x (FI x S) matings itis clear that prolific
has improved, reaching an intermediate value between the Chios and wild sheep. Improve
in the prolificacy of hybrids has also been reported by Bunch and Foote (1977). The sur
rate of hybrid lambs up to 105 days of age increased with a higher percentage of domest
sheep inheritance (see Table 1). However, F2 lambs had a very low survival rate (26.3 per

The birth weights of lambs of different inheritance are presented in Table 2. Singles \
always heavier than twins and males.were heavier than females, regardless of inheritanc
and B, (first backcross to sheep) lambs were heavier than FI) arid F, x B, lanbt at bitth.
colour was more or less uniform in F, lambs7 resefhbling”the coat colour of wild sheep. The
was thin and.much shorter than that of sheep. The colour pattern of F,, BBataimbs was
variable, ranging from greyish-white -to black@ ‘Other sim@llar ties between F hybrids and
wild sheep were their long legs and great agility. An Interesting feature of the hybrids was
calm constitution before weaning, and their reversal to wildness after weaning.
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The caryotypes of most cells with metaphase chromosomes showed a chromosome comp
of 2n—54 (see Figures 1 to 4). There was, however, a number of cells with 2n=53 chromos
(see Table 3). The chromosome count of both domesticated breeds showed only a 21
chromosome complement. There is prior cytogenetic evidence (Madler1973; and Bunch
and Foote, 1976) that strongly suggests the European (0. musimon ) or thgA.smigatalis)
mouflon (2n=54) is the most likely pro enitor of domestic sheep. However, Bunch and F
(1977) reported a 2n=56 chromosome complement of the cross between the Urial and ¢
domestic sheep. When Chios sheep were crossed with the wild sheep of Cyprus most h
possessed 2n=54 chromosomes, but never more.

As both the purebreds and hybrids in this study possessed either 2n=54 or 2n
chromosomes, the possibility of the wild sheep of Cyprus originating from ovis ammon she
be excluded. Most of the evidence available tends to suggest that the wild sheep of C
originates from either the Europg@amusimon) or, more probably so, the Asidficorientalis)
mouflon.

The presence of caryotypes with 2n=53 chromosomes cannot be explained adequately
basis of the caryotypes obtained from all pureb&gessible explanation might be an impairmen
during the mapping process, but not owing to deletions or translocations (see Figures | to

TABLE 1
REPRODUCTIVE PERFORMANCE OF HYBRID EWES
Mating Number Number Conception No. of lambs 105 days
design ? mated lambed rate at birth

live dead
AxS (F) 112 29 25.9 34 6 24
F,xS 56 37 66.1 57 2 49
F, 14 14 100.0 15 4 5
F, x(F,xS) 1 10 90.9 14 0 13

1A = wild sheep and S = domesticated sheep. The first letter of the mating design indicates the male.

TABLE 2
LIVE WEIGIT OF HYBRID LAMBS AT BIRTH

Lamb inheritance *

Class F, F, F.xS F x(F,xS)
Males 3.9(18) 3.7(12) 4.1(23) 3.6(9)
Females 3.7(19) 2.8 (6) 3.7(33) 3.6(5)
singles 4.2(21) 3.4(12) 4.4(17) 3.9(6)
Twins 3.4(16 3.3 (6) 3.6(39) 3.4(8)

1A = wild sheep; and S domesticated sheep. Numbers in parentheses indicate number of observations.
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TABLE 3
BLOOD CULUM MMER, MMER OF CELLS WITH METAPHASE CHROMOSOMES AND
CHROMOSOME NUMBER (2n) OF WILD AND DOMESTICATED SHEEP

Species Breed Sex blood Number of cells 2n
culture with metaphase chromosome
number chromosome number

ovis aries Chios 0 590 3 54 XY

CFT!? 0 589 7 54, XY

" 2 53, XY

ovis orientalis (A) 0 658 10 54 XY
0 657 9 54, XX

Hybrids AXx CFT 0 592 3 54,XY
" 2 53,XY

0 566 4 54, XY

0 565 7 54, XX

A x Chios 0 953 4 54,XY
" 1 53, XY

0 568 3 54,xx

A x Awassi 0 569 6 54, Xx
" 1 53,Xx

LCFT - Cyprus Fat-tailed.
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EVOLUTION OF FRIESIAN CATTLE POPULATIONS
IN SPAIN

V. Calcedo ord6fiez
Direcci6n Territorial del Ministerio de Agricultura, Pesca
y Alimentaci6én en Cantabria
Plaza de Atarazanas No. 2,
39071 Santander, Spain

SUMMARY
Genetic changes have taken place in the Spanish cattle population as a result of

replacement and crossbreeding as well as from H61stein-Friesian strain influence. In the I
years interest in the Holstein (Canada, and the USA) has increased, so that the North Ami
strain today contributes to a high percentage of the genes in the Spanish Friesian herd. It
yet clear what effect the introduction of quotas will have on the breed and strain compositic
the Spanish dairy population, but in view of the role that Friesian type animals play in
production, any major change in milk price will affect the genetic make-up. Estimated percent
of Holstein genes (bull catalogue, bulls, genetic evaluation and utilized semen doses) are ¢

1. CURRENT SITLIATION IN SPAIN

Spanish cattle populations have been changing steadily in the last twenty years. Ge
changes are taking place as a result of breed replacement and crossbreeding as well &
imported Holstein-Friesian strain influence. These changes originate in economic
technological trends, specially the relationship between milk and barley prices during the 1
and continuing to the present. The use of artificial insemination has expanded since the
and now covers over 75 percent of the Friesian cow population. But the breeding prograr
linked to artificial insemination have not been as successful as the selection programmes ope
within some other European Friesian cattle populations. The annual round of progeny te
and selection of young bulls is not yet developed fully.

Genetic progress resulting from the use of bulls and/or imported semen is supplementec
selection among bull dams by milk recording at farm level.

The Ministry of Agriculture, Fisheries and Food makes a yearly evaluation of all the b
used for artificial insemination but the restricted number of milk-recorded cows (60 000-70 (
prevents a proper evaluation of breeding values. There is a clear tendency to increase the en
given to dairy traits in the Friesian European strain, making use of the North American si
(Holstein-Friesian).

It is estimated that 71 percent of home-produced beef comes from the dairy herd. A
census in September 1985 the number of dairy and beef cows in Spain was 2.7 million, of v
1.9 million (70.4 percent) were dairy and 0.8 million (29.6 percent) were beef. Friesian 1
animals have been increasing until recently at the expense of other dual purpose breeds
present constitute approximately 70 percent of all dairy cows (Swiss, 9 percent; Rubia Gal
10.5 percent; and crossbreeds 10.5 percent).

In the last 20 years interest in Holsteins-Friesians from both Canada and the USA has incr
and they now contribute a high percentage of the genes in the Spanish Friesian popu
(Calcedo, 1986).

Although crossing with beef bulls is increasing in Spain, the selection of dairy ca
theoretically involves a two-stage.system, with the first stage being based on a performanc:
followed by a dairy progeny test.
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Unlike the Netherlands (Kuipers, 1984) and the Federal Republic of Germany (Niebel
Fewson, 1985) Spain, for the moment, should not seek to change breeding objectives in vi
the current market surplus of dairy products in EEC countries. Spain has no surpluses, h
contributed to them and supplies itself. Nevertheless, itis not yet clear what effect the introdu
of quotas will have in terms of breed and strain composition of the Spanish dairy herd. In:
of the essential role Friesian type animals play in beef production, any major change will h:
significant effect on the amount of beef produced from the dairy herd.

2. HOLSTEIN PENETRATION

With the effect of technological developments since 1966, cheap feed prices during the 1
and the 1980s and the encouraging policy of the government over the past 12 years or ¢
Spanish Friesian population began to exploit the higher worth of milk production of the Holst
Friesian strain.

An indication of the influence of the Holstein-Friesian into the Spanish population is obtai
from assessing the demand for artificial insemination (imported bulls or semen doses). Te
shows the estimated percentage of Holstein genes in the bull catalogue of the Minist
Agriculture (1973 to 1985); a change is evident, since Holstein genes now are 78.15 pe
compared with 55.15 in 1973. Table 2 gives the same percentage in the bulls, genetic eval
(1977 to 1985); the rise to 70 percent during the 1980s is significant. Table 3 shows the esti
percentage according to the number of semen doses produced by each bull in recent years
to 1983); between 50 and 70 percent of Holstein-Friesian blood has been introduced eacl
within the Friesian population.

The Spanish Friesian population will be close to 100 percent Holstein-Friesian within
years if the present tendency continues. The rate of penetration may be reduced, partic
because of the milk quota system and the emphasis on compositional quality, in addition t
negative effects of Holstein-Friesian use on beef output as a consequence of its inferior be
potential (Calcedo, 1980 and 1986).

Spanish field data show the difference of 800-1 300 kg of milk per cow between Euror
and North American Friesian strains. Spain is also a good example of the extensive effe
galloping, strain substitution, in the same way as some EEC countries (Cunningham, 1985
demonstrates the same rate of acceleration of genetic change in milk production. Conseqt
the specialization of the Spanish cow herd for dairy increases; but it will reduce the amou
beef from the dairy herd by a decrease in head and the quality of beef produced. At prese
surplus Holstein and crossbred calves reared for .beef production in the Torrelavega cattle n
fetch between 6 000 and 8 000 pesetas less than European Friesian (including British Frie
On the other hand, the inferior beef conformation of Holstein-Friesian animals is very impor
since the price is related to carcass classification. Nevertheless, milk production has be
attractive that the farmers have till now thought little of Holstein beef production.

3. MILK QUOTA PROBLEMS

Spain has recently become a member of the EEC. The question of milk quota arrangel
is important.

The result of penetration of Holstein-Friesian genes has been to increase milk yield tog
with fat and protein yield, but there are other aspects to be taken into account. The nec
effects of Holstein-Friesian use on beef output have been mentioned above. This strain i
less efficient in terms of gain per kg- and has poorer saleable meat yields than the Fri
(Swanson and Steane, 1985). The reflection of differences in beef value and in the val
calves produced within northern areas (Cornisa Cant&brica) could have greater influenc
small-scale farmers, response under a quota system, where increasing milk’outputs is diff
(Steane and Swanson, 1985).
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On the other hand, 50 percent of the cows, with 50 percent of the Spanish milk yield, a
the north (Cornisa Cant&brica). There, it is possible to produce more cheaply on grassl:
without much concentrated feed. To limit the cost of milk production by restricting the fe
bought off farm, the present-day Friesian type (with Holstein blood) or F 1 crossbred are r
suitable than pure Holstein-Friesian.

Finally, there has been a change in the relationship between beef and dairy inseminat
the dairy herd. The level of beef insemination has gone up during recent years (Chart
Limusin, Asturiana, Pirenaica and Rubia Gallega are the bulls breeds). For instance, this
has changed to 15 percent for 1985 in the autonomous community of Cantabria yet it
insignificant 5 years ago.

TABLE 1
ESTIMATED PERCENTAGE OF HOLSTEIN-FRIESIAN GENES IN MINISTRY * FRIESIAN
HOLSTEIN BULL STUDS (1977 to 1985)

A.l. year Mean percentage of Holstein genes
1973 55.15
1977 55.15
1980 70.55
1982 58.70
1985 78.15

1 Ministry of Agriculture, Fisheries and Food.
Source: Calcedo, 1982 and 1984 and Calcedo, 1986, unpublished data.

TABLE 2
ESTIMATED PERCENTAGE OF HOLSTEIN-FRIESIM GENES IN MINISTRY * FRIESIAN-
HOLSTEIN BULLS’ GENETIC EVALUATION(1977 to 1985)

A.l. year Mean percentage of Holstein genes
1977 53.75
1978 66.65
Genetic evaluation 1979 63.65
for milk production 1980 70.20
1,983 70.20
1985 66.35
1986 65.95
Genetic evaluation | 1984 75.15
for conformation 2 11 1985 73.00

1 Ministry of Agriculture, Fisheries and Food.
2 Ministry of Agriculture, Fisheries and Food and National Friesian Association of Spain (ANFE).
Source: Calcedo, 1982 and 1984 and Calcedo, 1986, unpublished data.
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TABLE 3
ESTIMATED PERCENTAGE OF HOLSTEIN-FRIESIAN GENES ACCORDING TO THE
NUMBER OF FROZEN SEMEN DOSES BY EACH BULL (1979 to 1983)

A.l. year Mean percentage of Holstein genes
1979 60.2
1981 67.1
1982 49.2
1983 53.4

Source:Calcedo, 1982 and 1984 and calcedo, 1986, unpublished data.
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CONSERVATION DES RESSOURCES GENETIQUES
BOVINES

Laurent Avon
Institut Technique de I'Elevag’e Bovin (ITEB)
Paris, France

RESUME
On peut classer les races qui bénéficient d’'une aide au titre de la conservation en trois cate:

a. Les races a trés petits effectifs (TPE <1 000 femelles): programms de conserv
génétique purs avec tr'es peu de selection possible. Inte’rgt scientifique en ce
concerne dix races: Amoricaine, Auroise, Be’'arnaise, Bretome Pie Noire, Ferrand:
Froment du Leon, Lourdaise, mirandaise, Nantaise, et Villard de Lans.

b. Les races A petits effectifs (PE <1 000 <10 000 femlles): gestion | ne’tic ge jue str
(maintien de la variabilite’) et pression de sélection possibles. Inte’r'et agricole loc
Bazadaise, Bleue du Nord, Flamande, Parthenaise, et Vosgieme.

c. Lesracesre’gionales (>10 000 femelles): programmes de relance. Pression de sél
maintenue mais avec quelques amenagements dans les programes techniques.
importantes: Abondance, Aubrac, Gasconne a Mugueuses Noires, et Tarentaise.

Nous n’évoquerons ici que le travail réalisé pour les races des deux premiéres categor

1. DEROULEMENT DES PROGRAMMES

C’est en 1976 que la Comission Nationale d’Amélioration Génétique affirma la néces
dlentreprendre des programmes de conservation génétique et proposa de réserver chaqu
ces actions une fraction (0.5 pourcent) des credits, amelioration génétique’ (44.50) du bud
Ministere de I'Agriculture.

Cette part trés faible du budget de llamélioration géne’tique nla jamais été revue depuis
alors que le nombre de programes et dlactions nla fait qulaugmenter au fil des ans.

A. PROGRAMMES TPE

Bien que modestes les financements les plus solides et les plus surs ont été les credits
(Ministére de I'Agriculture). Dans certains cas il a pu ‘etre obtenu des credits région:e
essentiellement des credits FIDAR. Llobtention de ces credits re’gionaux nlest pas automs
et des programmes nlen ont encore jamais bénC-ficié. De plus ces crédits n’ont pas de ca
pérenne. lls sont affectés a un maitre doeuvre qui est une Organisation locale intéresse’e
actions (Association, Etablissement Départemental de 1’Elevage, Parc Régional, ou Che
d’Agriculture). Le maitre d’'oeuvre s’occupe de la gestion financiers et de I'animation.
Section Amelioration Génitique de I'Institut Technique de 1’Elevage Bovin (ITEB) asst
llessentiel des actions techniques et le suivi methodologique. Il est important qulune au
neutre intervienne dans des races ou I'ensemble des animaux doivent ‘etre comus et suivi
I'absence de controle de performance officiel, I'impact possible de quelques e’leveurs domir
pourraient amener trés facilement les programms dévier de leur but initial.

La mise en place de ces programmes s’est faite par étape:

() Inventaire des races a conserver

La plupart des races a trés petits effectifs étaient supposées disparues quand elles n’
pas completement incomues des technicians locaux. Il a donc fallu, a partir dlindications va
repérer les premiers troupeaux, puis, a partir des indications fournies par les propriétaire
premiers animaux retrouvés faire un inventaire autant que possible exhaustif des trouy
restants, des mfiles disponibles et de la totalité des femelles vivantes. Des dizaines de mr
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de kilometres ont donc été parcourus dans les regions les plus variées et jusque dans les ¢
plus reculés. Le critere de choix de la race a été son existence m’eme car ilinte’r'et d’'une
est relatif aux crit'eres ou a la periode considérée.

(ii) Inventaire des animaux

Llexistence de taureaux conditiome le démarrage des programmes. Fort heureusemen
toutes les races retrouvées des taureaux existaient bien que ,dans la plupart des cas en
trés réduit (en race Lourdaise il nly avait plus qulun seul taureau). Le décompte des so
réles initiates étant fait il fallait aussi repérer les vaches susceptibles de recreer dlautres 1
de qualité en apportant de par leur origine de la variabilite’ génétique a 1’échantillon de n
qui sera ensuite proposé aux éleveurs pour I'inséminatim artificielle.

(i) Création d’'un stock de semence

» Prélévement de certains des taureaux repérés dans llinventaire initial.

» Accouplement programmeé des meéres A taureaux repérées dos que les

» premiers mé&les sont disponibles en |.A.

e Achat des veaux mgles issus de ces accouplements puis prél’evement en station
stock de semence important par taureau (en moyeme 3 000 doses). Toutes les ope
de prélévement de semence et les pensions des taureaux sont facturées au progran
les cooperatives.

(iv) Entretien des inventaires femelles

Tout élevage est visité au moins une fois par an. Le contact est donc maintenu avec 11€
ce qui est trés important pour les uns et les autres. Comm la plupart des femelles de cesr:
sont plus soumises A un contr8le de performance toute information qulelle soit dlot
genéalogique ou zootechnigue doit étre collectée sur place. Cette information est ensuite r
sur le fichier PETPE de I'lTEB.

(v)Fichier PETPE

Il a été constitué pour gérer une information minimale sur des animaux n’étant pas dan:
ensemble soumis a un contréle de performance officiel, I'information de base étant, conn
déja été dit, prise directement sur le terrain.

Il y a deux sous-fichier: un fichier éleveur et un fichier animaux males ou femelles. |l
possible de produire différentes listes. Chaque année une liste de femelles vivantes au 31 dé
de llamée écoijlée classées par e’levage est mise a jour et diffusée auprés des éleveurs
persomes concernées par le programme.

Il serait facile techniqguement de produire, a la demande, des certificats dlorigine pou
animaux de ce fichier dont nous comaissons déja, pour certains, trois ou quatre génératio

La particularité des programmes frangais tient A la place déteminante qui a été accordé
taureaux: choix et stockage de semence. Ces taureaux vont permettre de maintenir la
dlensemble et d’éviter llinstallation de la consanguinity. Pour les femelles il a paru plus impo
de tenter de maintenir des animaux en situation que de stocker des embryons. |l était, de
fagon, compte tenu des moyens financiers mis en oeuvre impossible de mener les deux &
en paralléle. De plus il pouvait y avoir des obstacles pratiques ou psychologiques (négoc
pour faire superovuler des vaches agées en llabsence de structures dlaccueil adéquates), gé
(absence d’un échantillon de m’ales suffisant pares des embryons), philosophigues (des an
gue llon ne voit pas sont oublic-s; ils ne peuvent gtre étudiés; les C-leveurs méritent dl
épaulés). On espere que llexistence d’'un minimm de bonnes femelles qui se reproduiser
problémes pourra attirer llattention d’adeptes potentials.

Aprés 10 ans de fonctiomement de ces programmes (pour les plus vieux) il est aujour
possible de faire quelques observations.

1. Les races conservées sont intactes, avec des souches dlexcellente qualité qui pour

reproduire normalement sans probl'emes de consanguinity particuliers et sans que
soit obligé disposer des plamings dlaccouplement draconiens aux e’leveurs. S
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programmes nlavaient pas déja été mis en place depuis 1976, il est vraisemblabl
depuis lors un certain nombre de races auraient déja disparu faute de géniteurs |
disponibles ou localisés.

2. Le contact est raaintenu avec les éleveurs et 1,évolution des effectifs femelles peu
trés facilement suivie.

Malheureusement:

» La semence stockée dans le cadre des programmes de conservation nla pas de st
garantisse leur conservation par les cooperatives bien que les operations de prélév
aient été pour la plupart financées sur des fonds publics.

* Il nlest rien prévu pour permettre la survie d’'un effectif minimim de femelles vivantes
les éleveurs qui assurent actuellement intégralement le cou ‘t de leur entretien fais
faux bon (primes, troupeaux conservatoires, embryons congelés).

» L’'ambiance générale dans la profession est plutot a I'indifférence pour ce qui ne sel
pas représenter un intér&t économique immédiat.

« Il nly a pas encore une trés grande curiosité des scientifiques pour ces races et |
recomaitre qulelles sont trés mal comues. Les seules études en cours sont:

» un essai dlengraissement de taurillons de race Parthenaise au Lycée de melle suivi
ekpérience devaluation des carcasses de ces taurillons ‘a la station de I'I'TEB de Vil
Bocage (qualité des viandes); et

* une étude sur la production laitiére de la race bovine Béarnaise dans la vallée d’Asf
un stagiaire de 'INRASAD.

B. PROGRAMMES PE

Au départ le principe de la mise en place de programmes de gestion adaptés est ve
I'Union Nationale des Livres Généalogiques. Les financements proviement du 44.50, du FIL
des conseils ge’ne’raux. Il'y a une Organisation sur place - UPRA ou Herd Book - qui est le
souvent aidc-e mais pas systématiquement par les structures techniques agricoles locale
races Flamande et Bleue du Nord sont épaulC-es en outre par le Centre Régional des Res:
Génétigues du Nord-Pas de Calais qui fonctiome dans le cadre de 1’Espace Naturel Régi
financé par la régim. La contribution de ce Centre a la conservation de ces races est d'c
déja importante. En général les cooperatives dlinsémination artificielle jouent bien le jeu €
a me part plus ou moins grande dl'autofinancement pour les operations de production de ser
La plus grande partie des élevages sur lesquels on travaille sont sourais au contr8le de perf
et font des declarations de naissance. La Section Amélioration Génétique nlintervien
directement sur le terrain (sauf pour les races Flamande et Bleue du Nord) mais elle fc
appui technique et méthodologique.

Une gestion des origines est nécessaire pour éviter les problémes de variability géné
surtout dans les races utilisant beaucoup llinsémination artificielle. on veille a ce gu'il y ai
nombre suffisant de families m'ales. Il est probable que cela ralentisse quelque peu le trav
sélection mais il est difficile de faire autrement si llon ne veut pas que la race Ise bloque
deux ou trois souches.

Pour la Bazadaise les taureaux qui entrent en station sont choisis en fonction de leur fa
Puis il y a un contr8le individual a Soual. Huit taurillons entrent en station chague année; g
sont en general retenus pour llinsémination artificielle. Un certain nombre de doses de ct
taureau est réservC- aux accouplements planifiés dans les troupeaux en race pure.

Pour la Bleue du Nord dans ses deux rameaux mixte et viandeux la semence a été im
jusqul& maintenant de Belgique.

Pour la Flamande llon tache de conserver les souches de race pure. Lon travaille ave
taureaux anciens et dlautres plus récents en veillant a ne pas trop perdre d’origines
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renouvellement des taureaux est difficile aussi la tendance serait de stocker un nombte img
de doses de chaque nouveau taureau de race pure.

Pour la race Parthenaise la Coopérative d’Elevage et d’Insémination Artificielle des De
Sévres a fait un gros effort en poursuivant d’'une fagon continue llentrée de nouveaux taul
en centre (en pension ou achetés) puis testés en ferme sur leur descendance pour la pro
de veaux sevrés.

Pour la Vosgieme le renouvellement des m&les se fait pour chaque famille déja représe
Chague taureau dlinsémination est remplacé par un fils ou un petit-fils.

Dans llensemble ces races se défendent bien. Il'y a des équipes motivées sur place et
dléleveurs suffisant a pu étre maintenu. Cela permet lorsque les conditions locales. slamél
pour elles - ce qui est le cas actuellement - de voir leurs effectifs femelles se comforter,

Il nly a pas lieu d,évoquer ici le programme de relance régionale de races comme llabonc
laubrac, la Gascome, la Tarentaise ou meme la Salers. 1l y a souvent plusieurs motivations
dont les motivations génétiques ou techniques ne sont qulune partie.

| Llon peut également signaler le fait que dans des races non menacées ont été plus ou
évacués des programmes de sélection officials des caractires qui représentent un effort de sé
antérieur important comme la production laiti'ere (Maine-Anjou, Parthenaise et bientét p
‘etre Salers). Ce processus est & rapprocher du processus d’apauvrissement génétique qui
notre patrimoine bovin et des mesures devraient étre prises pour maintenir les souches le
laitiéres (stockage de semence) A toutes fins utiles ou toute autre souche extreme sur des cal
non sélectiomés en priorité.

Enfin llon peut évoquer rapidement les programmes de croisement (la plupart limite’s
races rouge et blanche avec des taureaux Holstein homozygotes pour le facteur rouge. Nu
gue si ces croisements se généralisaient ils seraient un danger pour llexistence des races
auraient essayeés.

TABLEAU 1
FEMELLES INVENTORIEES (3/4 DE SANG ET PLUS)

1.TPE (trés petits effectifs)

1980 1981 1982 1983 1984 1985
Bretome Pie Noire 410 470 432 428 408 434
Ferrandaise* - 194 248 279 246 230
Villard de Lans* 90 140 144 154 149 136
56arnaise* - - 70 112 130 122
Mirandaise* 1/ - - - - - 88
Auroise* 2/ - - 73 76 79 72
Armoricaine* - 47 47 52 53 49
Lourdaise* - - 28 30 30 36
Froment du Leon* - 42 46 44 32 30
Alpine Herens* - - - 32 32 30

Nantaise* 3/ - - - - - -

*Fichier PETPE de I'ITEB.

1/ Gascome aréolée.

2/Aure et St. Girons ou Casta.
3/variante de la Parthenaise, laitiére.
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2. PE (petits effectifs)

Lleffectif femelle est en progression pour les races Bazadaise, Bleue du Nord, Parther
Vosgieme. |l doit ‘etre statiomaire pour la Flamande. Un inventaire plus précis des fem
Bleues du Nord et Flamandes est en cours. Pour les races Bazadaise et Vosgieme les |
jours se poursuivent.

TABLEAU 2
ELEVAGES AVEC FEMELLES INVENTORIEES

1980 1981 1982 1983 1984 1985
Ferrandaise* - .50 65 65 64 58
Bretome Pie Noire 48 56 47 50 49 50
villard de Lans* 20 32 32 32 31 26
Mirandaise* - - - - - 22
Be'arnaise* - - 21 22 21 21
Lourdaise* - - 14 13 14 16
Auroise* - - 13 12 14 15
Armoricaine* - 18 15 14 12 10
Alpine Herens* - - - 9 9 10
Froment du Leon* - 11 11 12 10 9

*Fichier PETPE de I'I'TEB.

TABLEAU 3
FEMELLES NEES ET RENOUVELLEMENT

1983 1984 1985 1/ 2/ 3/
Alpine Herens 4 5 12 40% 18
Armoricaine 4 1 3 9 22% 18
Auroise 10 12 9 27 37% 45
Bérnaise 14 6 8 45 37% 77
Ferrandaise 24 19 19 61 26% 169
Froment du Leon 7 5 3 14 46% 16
Lourdaise 5 3 4 11 30% 25
Mirandaise - - 0 9 11% 79
Villard de Lans 14 15 19 64 47% 72

1/ Femelles de renouvellement (- de 3 ans).
2/ Proportion de femelles de renouvellement dans lleffectif total.
3/Femelles de souche (+ de 3 ans).

Il slagit des femelles nées et conservées dans llannée considC-rée avec pore et more cc
identifiées.

Aucune de ces races ne poss’ede de surplus de femelles jeunes qui puissent perme
re’pondre ‘ala demande en reproducteurs si elle slexprimait. Dans certaines me’me (Miranc
Armoricaine) le renouvellement nlest * pas assure’. Des troupeaux conservatoires permett
pour les plus menacees de garantir la survie d’'un minimum de femelles en production e
étude.

AGRI 7



40

RACES BOVINES : programmes &n cours
Voir legende annexe |
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TABLEAU 4
POUR LINSEMINATION ARTIFICIELLE (Ali 3 DECEMBRE 1986)

1/ 2/ 3/ 4/ 5/
TPE
Armoricaine 9 6 - 15 6
Auroise 7 - 1 7 5
Béarnaise 8 - 2 8 4
Ferrandaise 7 - 2 7 6
Froment du Leon 7 - 1 7 4
Lourdaise 5 - 3 5 3
mirandaise 4 - - 4 1
Villard de Lans 12 - 1 12 7
PE
Bazadaise 18 13 - 31 9
Corse 10 - - - 10
Flamande 18 3 - 21 14
Parthenaise 12 4 - 16 9
Vosgienne 12 3 - 15 10

1/ Taureaux en service ‘a 1,IA.
2/Taureaux en réserve géne'tique (aval).
3/Taureaux en station (pour TPE).
4/Total taureaux (semence conserves).
5/Familles m”"ales représentées.

Rappelons que les programes géne’tiques mis en place pour les races trés petits ef
visent a assurer la possibility d’'une reproduction normale des vaches en race pure et sur |
terme avec le minimum de contraintes pour les éleveurs quelle que soit 1,évolution des eff
femelles. lls impliquent le stockage de la semence d’un nombre suffisant de taureaux qui ¢
facilement ge'rables ou utilisables. Des stocks de semence importants par taureau pen
d’éviter un renouvellement rapide des géniteurs ce qui - en llabsence d’'un progrés géne
observable - nla que des avantages (allongement des intervalles de génération, maintien de f
m’ales autonomes) cf. modéle Villard de Lans.

Dans tous les cas llon tgche de ne pas dégrader llacquis de la selection antérieure.
attention particuliére est portc-e au maintien des souches laitiéres qui représentent un eff
sélection important et qui sont d’'un intéret zootechnique évident. Pour ce qui concern
gznes simples ou les aspects standard de race’., nous adoptons aussi les hypotheses
larges, nle’cartant pas syste’matiquement, par exemple, les animaux avec des patrons c
déviant par rapport aux standards traditiomels (cf. taureau Ferrandais UBU).

Le statut de ces semences stockées gr'ace A llintervention de fonds publics (44.50 et FlI
nlest toujours pas precise.

Pour les races a petits effectifs il est possible de renouveler les m&les plus fre’quemmer
dans la catégorie précédente sans cependant pouvoir appliquer llensemble des sc
d’ame’lioration ge’nétique que llon pourrait appeler ‘classiques’. Ainsi devient defendable

1. l'utilisation sur grande échelle de taureaux non testés;

2. la publication d’index laitiers avec un CD de 0,50; et

3. llutilisati'on possible coum péres a taureaux de llensemble des, taureaux positifs et na

seulement les meilleurs dlentre eux (cf. modéle vosgien llait, et modéle bazadais (viar
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Troupeaux constitués d’animaux des races régionales ou locales gérés par différ
organisations autres qule’leveurs prives:
Abondance
Lycée Agricole privé, Poisy, 74330 La Balme de Sillengy
troupeau de vaches laitiéres
Auroise
Réserve Naturelle des Marais de Bruges, Sepanso, 33520 Bruges
troupeau de vaches allaitantes
Station Biologique de la Tour de valat, Le Sainbuc, 13200 Arles
troupeau de vaches allaitantes
Bleue du Nord (mixte)
CFPPA, 17 rue des Tilleuls, 59530 Le Quesnoy
troupeau de vaches laiti&res
Parthenaise
Lycée de melle, 79500 melle
troupeau de vaches allaitantes
Tarentaise
Lycée Agricole de Chambery-Cognin, 73290 La motte Servolex
troupeau de vaches laitiéres
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CONSERVATION OF GENE RESOURCES OF FARM
ANIMALS IN THE NORDIC COUNTRIES

K. Maijala
Agricultural Research Centre, Institute of Animal Breeding
SF-31600 Jokioinen, Finland
A. Neimann-SOrensen
National Institute of Animal Scienceo Research Centre, Foulum
DK-8830 Tjele, Denmark
S. Adalsteinsson
Agricultural Research Institute, Keldnaholt, Iceland
N. Kolstad
Agricultural University of Norway
Department of Animal Science
N-1432 Aas, Norway
B. Danell
Swedish University of Agricultural Sciences
Department of Animal Breeding and Genetics
07 Uppsala, Sweden
B. Gjelstad
Rokkeveien 140, N-1742 Klavestadhaugen,
Norway

1. INTRODUCTION

The Nordic Council of ministers decided in 1979 to finance a working party for coordinat
the Nordic Animal- Gene Banks (NAGBs). This party has five members, one from each No
country and a part-time secretary. The working party has been in contact with several
researchers and institutions and is represented in the corresponding European working
These links have provided possibilities for fruitful commication. on the initiative of the worki
party, the agricultural ministries reported on the national situation in their respective coun
(maiiala et al., 1986). overall responsibility is considered as an official task. EacF- Kirnistr
Agriculture, in cooperation with other ministries, is responsible for animal conservation. T
includes providing necessary investment funds and covering the operating expenses of
banks.

This report summarizes the activities undertaken and progress achieved.

2. NORDIC GENE BANKS FOR ANIMAL GENETIC RESOURCES

For several reasons responsibilities and activities are- divided into national and joint Nol
country tasks.

The national part covers the registration and maintenance of all valuable biological mat
stored in gene banks, in the form of live animals and/or frozen cells. Local storage is prefe
as it is simpler, cheaper and safer than centralized storage. In the case of live animals,
taken to avoid their unnecessary transport and to minimize the risk of loss, while valuable ma
is stored in at least two places.

In support of their activities, the governments cooperate with breeding organizations
research institutes possessing the know-how and equipment required to freeze and store
and embryos correctly, even originating from animals which are not included in their partic
area of interest. The conservation of living populations of small or less productive breeds i
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economic reasons, important and thus can be combined with the keeping of animals for
purposes. To promote economic improvement, live populations of less productive breeds ¢
used to a limited extent as producers, for therapeutic investigations in prison farms, as educe
tools in agricultural schools, participants in the management of pasture and lands
development, to remove coppices from forests, to utilizer harsh environments or marginal
and as experimental animals, producers of furs, riding horses, and company and tourist attra
in national parks and zoos. These populations are also important members of living muse
In the past, it has been demonstrated that concerned private individuals make vall
contributions to this work when they succeed in obtaining the necessary support.

3. NORDIC DATA BANK FOR ANIMAL GENETIC RESOURCES

The central part of Nordic animal gene banks concentrates on tasks which can be carrie
most efficiently by all the Nordic countries together, i.e., firstly,:through the establishment o
information centre, including a data bank. All information registered in the individual countr
is submitted to the main data bank for tabulation and maintenance. Thus, the bank is a
supply users with needed information. The joint Nordic data register is also beneficial as r
Nordic breeds are closely related and as such their conservation can be considered frc
same genetic point of view. Some breeding organizations interchange males and sem
breeding purposes across borders. The collection of all data in one central bank simplifie
calculation of genetic relationships and populations differences among breeds. The Nordic
bank was developed in,. collaboration with the European working group for animal ger
resources (maijala and Simon, 1987@,, and this working group has helped to establish
banks at the national level and map endangered breeds.

The future work plan will proceed according to the original plan Which is summarized
follows: 1) to operate a data bank with standardized information about breeds, single ani
and cells to facilitate long-time storing; 2) to follow up the continuation of related work,in t
Nordic countries; 3) to keep informed of research results, and to work toward the adaptatit
modern techniques for storing genes; 4) to maintain an information centre on the inter-Nc
level and seek up-to-date data on the scientific and practical levels; and 5) to seek to est
cooperation with other agencies conducting similar operations on animal and plant produc
on both national and international levels.

4. MOTIVATION FOR CONSERVATION OF GENE RESOURCES

Advanced methods and techniques of breeding have made rapid changes possible ir
animal populations and breeds suited to the modern economic uses of today’s market hav
developed. This potential has increased with the use of artificial insemination and elect
data processing capabilities.

The undesirable aspect resulting from the disappearance of breeds and animal varie
reflected in the loss of genetic variation. It is difficult, at any particular time, to say whi
gualities may be considered useful in the future. The founding of gene banks is, therefor
important step to ensure the conservation of these resources.

The NAGB has three different motives for practising conservation methods: 1) biologit
economic; 2) scientific; and 3) cultural-historical (maij@ial., 1986).

The biological-economic motives concern preparation for unpredictable future needs.
economic goal is to breed animals which, in an effective and economical way, turn feed
products which satisfy market demands. Consequently, breeding goals must be adapted to
trends in the production and market situation. Biotechnical research has made better
valuable genes possible in traditional populations, and genetic engineering developments
the transfer of wanted traits without the inclusion of other unwanted gene material. A gene
also assures the possibility of being able correct errors, one of the fundamental goals of bre
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The scientific basis for protection of gene resources concerns the need for genetic var
for research purposes, the evaluation- of genetic and environmental changes in terr
development and behaviour (control populations), and the teaching of biology and an
husbandry. .

The cultural-historical motives for the protection of the gene resources of domestic anil
are the same as those for the protection of other examples of cultural heritage and nature

Earlier, this cultural protection included mainly material values, such as handicrafts, ta
buildings, and later entire cultural landscapes. Farm animal breeds constitute literally li
parts of our cultural heritage. This is quite clear, considering the important role farm anir
have played in the life and foundation of the Nordic countries. Variations in national and regi
breeds reflect geographical and cultural ‘differences in basic lifestyle, agricultural environn
and production methods. In a suitable traditional environment, farm animal breeds reflec
interaction between people, production and nature. This contributes to the making of mu:
and the protection of culturally important parts of modern existence.

The cultural-historical motives are those most easily understood by people, yet they ma
always understand the other motives. The NAM encourages cooperation among people
different points of view.

5. METHODS FOR PRESERVATICN

There are, in principle, three methods of preserving animal gene resources: preservat
haploid form as frozen semen and embryos; preservation in diploid form as living animals
frozen embryos; and - single genes preservation.

The NAGB has concentrated mainly on preserving live animals, and frozen semen and em|
The former is the only method available for all species, but the number of species for w
semen and embryo freezing is possible has been increasing. The-practices of embryo fre
and conserving DNA in simply frozen semen may be well-founded for genetic analyses an
later isolation and transfer of genes of particular interest. (Bteah, 1989).

Live populations are able to satisfy the requirements of cultural-historical conservation. Fr
embryos and semen are cheap to store and pose the least risk of infections and inbre
depression. Conservation through live animals is very common, and ‘old, semen doses
been stored for some breeds of cattle,, horses, pigs, sheep and hens. The freezing of el
has been carried out for some cattle and sheep breeds.

6. THE NEED FOR PROTECTION OF GENE RESOURCES OF NORDIC FARM
ANIMALS
Horses

A good criterion for considering endangered breeds is the actual number of males and fe
selected and used annually for breeding purposes. The trend for Nordic horse breeds is sh
Table 1.
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TABLE 1
NUMBER OF MARES SERVED BY NUMBER OF STALLIONS IN 1978 AND 1983

1978 1983
Country  Breed Mares Stallions Mares Stallions
DK Jutland 190 18 237 42
DK Belgian 274 23 345 40
S Ardemes 1621 80 1077 89
DK oldenburger 416 21 716 39
DK Frederiksborg 300 32 251 34
S Swedish half-blood 4751 137 4025 392
S North Swedish 2294 127 1200 131
N Dole 2015 108 2979 112
DK Fjord 1592 66 1683 90
N Fjord 739 53 945 62
S Fjord 1263 75 800 76
N Nordland Pony 64 19 101 25
S Gotland Pony 1078 126 654 121
DK Iceland Pony 500 30 820 56
F Iceland Pony 20 2 18 2
N Iceland Pony 60 9 100 19
S Iceland Pony 56 12 280 18
IS Iceland Pony total 50000 52000

1/ The countries are indicated by their car registration symbols.

From the national reports, only the Jutland horse is directly threatened. of the Finnish, N
Swedish and Dble horses, the heavier type is significantly reduced as a result of fewer dr:
horses being used in agriculture and forestry. The lighter type, a work and trotting horse comt
is the most popular.

For the Jutland horse it is necessary to make allowances for breeding that ensures a sulf
stock of semen. This race should also be the first choice when storing frozen embryos. F
rest of the Nordic races, and especially for the threatened varieties, the freezing and stor
semen should start as soon as possible. At least 100 doses frm each of 25 stallions shc
stored if as many suitable stallions can be found.

Cattle

Since production of highly productive breeds is usually more economics the success of al
breeding causes a displacement of less productive breeds. Some breeds might continue 1
under the same name as the original but with changed genotypes. This development, the
has led to substantial changes in gene frequences and loss of genes. The original Danist
Pied - SDM is an example of a landrace which now consists entirely of 6 500 semen doses
13 SDM bulls.

The cattle breeding organizations in all five countries deep-freeze every year semen fr
number of bulls for longtime storing. Sweden still has some nearly 30-year-old stored dc
Some landraces not supported by an active conservation organization are in a precarious sit
such as two of Finland’s landraces. To avoid total losses, a herd of each breed is kept in se
prison farms, where they fom a part of mental health and work programes for the prisoner

The trend in Nordic cattle breeds is shown in Table 2.
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TABLE 2
IN CATTLE BREED DEVELOPMENT IN THE NORDIC COUNTRIES

Country Cows and heifers inseminated 1978 1983 1988
with semen from these breeds

DK Danish Black Pied - SDM 728890 715876 592970
DK Danish Red - RDM 239410 108730 137230
DK Danish Red Pied 54220 33765 25000
DK Jersey 140405 164345 127020
S Jersey 7643 10053 6950
N Jersey 2515 3702 3357
S Finnish Ayrshire 511634 506157 419312
SF East Finnish 1823 220 352
SF North Finnish 0 25 99
SF West Finnish 45893 23671 11589
S Swedish polled - SKB 9985 9598 5666
S Friesian - SLB 208562 246796 219210
SF Finnish Friesian 156415 167872 130711
N Norwegian Red - NRF 433718 468151 422898
S Swedish Red and White - SRB 363147 375148 315518
N Blacksidet Trénder and Nordland - STN 620 611 832
N Telemarkcattle 270 255 591
IS Iceland cattle, total 36325 32941 32023
IS Galloway, total 100 100 350

Norwegian Red cattle - NRF - is a population based m extensive crossing of landraces, ini
with SRB, and some Finnish Ayrshire. During recent years considerable elements from
Swedish and some overseas Friesian have also been introduced.

Apart from differences in colour, the population is still quite homogeneous. There is a N
control population on a 1970 level in connection with a research programe being conduct
seven agricultural colleges and one officially run farm.

One hundred doses of semen from every progeny-tested bull have been stored since
The costs have been borne by the continuous breeding work. Some old Norwegian lanc
exist as frozen semen only, while small populations of some others remain.

The cattle population of Iceland can be considered as a natural gene bank, with a hi
dating back to the beginnings of Icelandic agriculture. TO protect valuable genes, which ce
lost through modern selection procedures, semen from all bulls used in artificial insemine
programes is stored.

Goats

Dermark has about 9 500 goats of German and Swiss breeds. Finland has about 2 500
landrace goats.

Iceland has a goat population of about 250. This population is probably of Norwegian heri
from old times. Financial incentives are paid to all farmers who keep goats, to main
populations, but the breed is still endangered, and further steps are planned. Research c
1985 shows that the Icelandic goat has more bottomwool (,Kashrftirwooll) than other goat br
in Western Europe.

Norway has about 100 000 landrace goats. The breeds were divided into local breeds, r
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after the district in which they were found. There are, however, no sharp distinctions in re
traits. Semen from some he-goats is being frozen each year.

Sweden has a population of about 8 000 goats. They are not distinctly different from
Norwegian landrace, and can be included in the same population. Some breeding anime
also imported from Norway.

Sheep

The Nordic landraces belong to the North European group of short-tailed sheep. In add
there are some breeds of British and Dutch origin.

In Derunark the following five breeds are considered worthy of protection: oxford Dov
Leicester, Texel, Shropshire and whiteheaded marsk. The two breeds mentioned initially
been in Dermark for 100 years. None of the breeds are now endangered, but the stock si
some breeds should be kept under surveillance so action can be taken if the number de
considerably.

In Finland the sheep population has decreased to 10 percent of the number in 1950. The
still 55 000 landrace ewes left, known especially for their high fecundity, and for that tr
exported to many countries. There is a breeding centre with 150 animals on a prison farm.
stock will be increased to about 500 animals. moreover, the State Agricultural Centre has a
of 150 females.

The Iceland landrace (about 712 000) is, according to investigations, more closely relat
the Norwegian landrace than to the sheep on Shetland and the Orkneys. The colour, which
considerably, has lately become of great practical importance, especially grey, for the produ
of furs, and the chocolate brown colour (moorit) for wool production to supply the speciali.
knitwear industry. The breed is rather fertile. Recently, a particular single gene has been 1
in the breed, the Thoka gene. Females which carry this give birth to an average of 0.7 |
more per lambing than those without this gene. ‘Variations in colour and fertility are
threatened. In the breed there are some individuals with a special gene for leadership.
peculiarity has been known and highly valued from old times. In recent decades the numk
‘Leadersheep, has decreased significantly. Pure breeding of sheep with leader ability is pro
for by law, but the grants have so far been inadequate. This quality is still valuable anc
provision of the law should be followed up.

Norway has four national breeds: the pure landrace Spel; Dala; and Rygja, both cros:
from Spel, Leicester, Cheviot, and possibly oxford Down; and 4) Steigar which is Spel cro
with Cheviot. The last three are heavier breeds, while the mothering abilities and flock insti
are best developed in the Spel. None of the breeds are threatened.

Norway also has some small groups of wild sheep. They are of the same kind as the
sheep, but are smaller and more varied. Further investigations of their qualities are neede
Sweden, according to official records, has divided its sheep breeds into four groups:

1. Fur sheep comprising Gute sheep and Fur sheep breeds

2. White Landrace with breeds Rya, Landrace Finewool and Spel sheep the

3. Heavier breeds for meat production that include 10 breeds; Texel, Leicester, and 0

Down are the most important

4. Crossbreeds.

The Gute sheep is a wild sheep from Gotland. This breed is very old. During the
century some Merino, Cheviot and Leicester sheep were imported to Gotland, and the bree
probably got some of these genes. The breed still has some primitive qualities like horns,
hair on the males, and strictly seasonal reproduction. Itis very frugal, and is kept mainly on
pasture areas for grazing, but demonstrates a low level of reproduction.

The Fur sheep descends from the Gute sheep, with some qualities of the Leicester an
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sheep breeds. This is a popular breed, which is also exported, among others, to Norway.
is sold under the name ‘Viking Lamb,.

The Rya sheep is a breed with an especially glossy wool. It nearly became extinct arour
turn of the century. During the 1960s and 1970s it was crossed with meat breeds to impro
slaughterweight. The breed is no longer endangered. moreover, none of the Swedish bree
threatened species.

Official aid to support the conservation of endangered breeds can be provided by desigr
reserved areas as pastures for sheep.

Pigs

Landrace and Yorkshire are the dominant breeds in the Nordic countries. They are indige
populations sharing common origins. Swedish landswine are mainly based on imports
Deranark effected in the periods 1914-15 and 1935-39. Norwegian landswine have deve
from imports from Sweden following 1945. Later, there were exchanges of -breeding mat
between Sweden and ‘Norway. The Yorkshire breed is found to a larger extent in Finland, w
both breeds are almost equal in size. Finland has exported breeding animals both to Norw:
Sweden. In Dermark, where the Yorkshire pig has been poorly represented in comparison
landswine, the breed is being re-established. These breeds resemble similar breeds outs
Nordic countries, and are therefore not endangered.

Danish Blacks’potted pigs are bred from traditional Danish Landrace. The breed m
protection, especially because of its immunogenetical potential. With about 30 boars and :
340 saws spread over 20 breeding centres, the breed is thus protected.

Denmark and Sweden have some Hampshire and Duroc pigs for crossbreeding pury
Norway procures the semen of these breeds from Sweden for similar purposes.

The pigstock on Iceland dates from the beginning of the 20th century, and is not definec
national breed.

Even though none of the pig breeds in the Nordic countries are threatened, a limited eff
protect them is needed. Rapid changes may occur, which could lead to total crossbree
especially if crossing with imported breeds is found.to be more successful economically.

Poultry

Nordic landraces are small and some are endangered species. These breeds represen
spectrum of genes. The short generation interval of poultry makes it possible to make rapi
of gene resources from both the productive and scientific points of view. The breed is prot
mainly through living populations.

Hens

White Leghorn is the dominate breed in all Nordic countries, followed by the Rhode Isl
Red and New Hampshire hens. The breeds are imported from the USA, but further deve
and specialized in Nordic country lines.

Denmark, Finland, Norway and Sweden have established a joint Nordic control line,
‘Ultuna population”, based on international white Leghorn hybrids.

The production of chicken for slaughter is based mainly on imported breeds but fur
developed in the different Nordic countries.

Denmark has two traditional national breeds: the Danish Land hen and Lute hen.
populations are small, 1 000 and 100, respectively.

The Finnish landrace hen w ‘ as saved in the 1970s by private individuals and is kept in .
on some farms, and by the Oulu University, which uses the breed for research purposes.

Iceland has a traditional flock of coloured hens, which was threatened considerably, bt
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Agricultural Research Institute took action to save it in 1974 and its eggs were gathered
varied locations around the country. Economic problems have made follow-up action diffic
but new steps have been taken to solve them.

Norway has had a gene bank for poultry since 1973. Breeding material, about 16 000 he
divided into about 30 lines. The Jaer hen, a traditional Norwegian small landrace, is includ
the gene bank, both as a pure breed and in a few crossbreeds. The Jaer breed is infl
somewhat by inbreeding, but shows good ability in crossing, especially in improvement tc
shell quality. The Jaer hen has the sex-tied genetic factor for cross-striped feathers, mal
autosexing.

The Swedish University of Agricultural Sciences has for some years tried to breed a ‘Swe
hen, ‘with the ability to make satisfactory use of Swedish-produced feeds, which contain
protein than ordinary hen feed. Research has so far proved very promising. At the same
the most important stocks are conserved in a gene bank. Sweden also has some anime
traditional dwarf breed which form a handsome hobby breed.

Ducks

Steps have been taken to save a traditonal Danish duck and two Swedish landraces.
include the Black and White-chested Danish duck, the Swedish Blue duck, which origin
came from Poland, and the Swedish Yellow duck, which is supposed to have risen spontane
from the Blue duck. Both are good layers, especially the Yellow duck, but this breed is
fleshy than the Blue duck.

Geese
The breeds selected for gene bank conservation in the Nordic couontries are listed bels
Dermark: Greyspotted Danish goose and Grey Danish goose,;
Iceland: Grey-spotted Tame goose;
Norway: Smaalens goose and White Norwegian goose;
Sweden: Skaane goose and Oland goose.
The breeds represent great variations in size, growth rate, and laying ability. These varic
provide good potential for improved crossing results.

Rabbits
The following breeds are considered worthy of conservation: the White Land and Fre
Wddder,in Demark; White Land and Trbnder in Norway; and the Kohare rabbit in Sweden.
Four of the breeds are landraces. The French Widder has been a popular rabbit bre
Dermark for many generations. The Trbnder rabbit has decreased significantly and is
endangered. The Kohare changes colour somewhat, owing to seasonal change. There ¢
left, but some breeding is done by the Swedish Small Animal Corporation.

Fur Animals

The breeding of fur animals has traditions going back to the turn of the century. Nor
obtained Blue fox and Polar fox from Iceland in 1903, and later from Alaska and Greenl
Red fox and Silver fox arrived from the USA, in the late 1920s, and the Polecat some years
Dermark and Finland have, during recent years, obtained Raccoon Dogs from the USSR. Dz
also produces Chinchilla on a limited scale. The extent of the mutation and combination t
for the different species varied considerably, owing mainly to variations in market conditior

The genetic constitution of fur colour has been worked out, and given symbols. The s
phenotype can be produced through different combinations of genotypes. No genes, whi
this time are considered favourable, are endangered. The situation is different for small popul
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manifesting uneconomic or negative mutations, however, they may still be of genetic inter

Conservation of gene resources which exist, or will evolve in the coming years, will mak
quicker and easier to meet future demands for new colour combinations. White Polar fox
example: the race was coumn earlier, but later went out of production. Now it is of inte
again, for crossbreeding with the Silver fox, to produce the popular Golden Iceland and Nort
Light species. Finland may start conservation programes for fur animals on a research fa

Bees

The Brown bee is indigenous to all of the Nordic countries, except Iceland. It is still
largest breed in Norway, while the Yellow Italian bee is now the most'comon in Sweden
Dermark. other breeds, like Krainer and Buckfast, are also found, but to a lesser extent. mor:
there is a large group of uncontrolled crossbreeds.

In Norway, a breeding plan for bees was drawn up in 1976 to ensure the conservation of
gene.resources.

In Northern Sweden, conservation of the Brown bee is currently considered to be of r
interest. This is thought to be the purest’of the breeds, and has the most resistance to colc
Swedish Organization of Beebreeders (SBR) has a mating station in Umeaa. In imtl
beekeepers have agreed, on a voluntary basis, to keep Brown bees exclusively in the area
6stersund.

Reindeer

Reindeer are spread all over the Northern Hemisphere in forest and tundra areas. The
variations in size and colour, and in the skull and horn shapes. The reindeer can be divide
wild reindeer and (tundra reindeer) and tame reindeer (forest reindeer), but there is no
distinction between the two. In the Nordic countries, only Norway has wild reindeer.
approximate distribution of reindeer is: Dermark (Greenland) 18 000, Finland 364 000, Ice
2 000, Norway 200 000, and Sweden 260 000. Reindeer genetics are influenced by diff
management techniques as well as natural selection. Research has shown that wild re
have better ability,to dig up lichen from under the snow than tame reindeer.

Reindeer are kept separately in groups, but there is a high degree of mixing between g
during mating seasons. The size of the groups varies from a few hundred to 15 000-20
From a breeding point of view, the transfer of animals from one group to another, and the m
of close groups allow the group sizes to increase considerably.

Thus, there is no danger of inbreeding. Gene pools of characteristic groups of both wilc
domesticated reindeer should include both sexes, as the problem of freezing semen and er
has not yet been satisfactorily solved.
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RESEARCH ON GENETIC MARKERS IN THE SURQO
ZEBU OF SOMALIA

(1) Department of Animal Production
National Somali University, Mogadishu
(2) osservatorio di Genetica Animale, Turin
(3) Department of Animal Production, Inspection and Veterinary Hygiene, University
of Turin Abdulcadir, I.A. (1) Di Stasio, L. (2) Rasero, R. (3), and Sartore, G. (3)

SUMMARY

The zebu population of Somalia includes four main types (Boran, Dawara,, Gasara and Si
which cannot be considered as breeds in the same sense as cattle in Europe. Boran, Daw
Gasara are included in the type known as East African Shorthorned zebu, while the Sur
regarded as an ancient stable mixture of zebu and Sanga (see Figure 1).

The task of identifying the genetic relationships existing among these types, within a re
heterogeneous population, could best be approached through the study of marker loc
thoseicontrolling the immmogenetic and biochemical polymorphic systems, rather than thre
the comparison of morphological traits.

Research was continued along these lines to facilitate the genetic characterization of E
and Dawara types (Di Stasio et al., 1978.and 1980), and the study was extended to inclu
Surgo type ird-a comparison of the results.

1. MATERIALS AND METHODS

Blood samples were obtained from 124 Surqo adult animals at the Mogadishu slaughterh

The erythrocytes were typed for blood groups using the following reagents: A, ZI, B-)#,
K,10P,Q, TLYI, Al BI, Il, Jt, 01, PI, 01 I cil 3' E1, Mg, S,)-U, Ull, U” and Z. These reagent
1@ 1llso2-'@izatiPr edbyl 1 on from Europeafl cat@le f5reeds at the osserva
di Genetica Animale, Turin, were tested in the 1979 and 1982 comparison tests arranged k
International Society for Animal Blood-Groups Research (ISABR).

Plasma and haemolysate samples were subjected to horizontal starch gel electroph
according to the techniques suggested by Braend and Stormont (1963) for haemoglobins
by Sartore@(1970) for carbonic anhydrases (CA), by Kristjansson (1963) for transferring (
by Ashton and Lampkin (1965) for albumins (Al) and by Rondolini et al. (1973) for amyla:
(Aml). For the nucleoside phosphorylases (NP) th4-fe-chnique suggested by Harris
Hopkinson (1978) has been used with minor changes in the staining technique (0.05 phos
buffer pH 7.2 ml 10, inosine mg 10, xantine oxidase 0.2 U, MTT mg 10 and PMS mg 1 in m
of 2 percent agar ai 52 0 C).

To detect haemoglobin and carbonic anhydrase types, polyacrylamide horizo
electrophoresis in 0.032 M Tris-0.1 m glycine buffer, pH 8.4, has also been used.

2. RESULTS AND DISCUSSION

In Table 1 the phenotypic frequencies found in the Surqo population for the blood ant
factors,of,, the A, B, C, F, J, L, M, S and Z systems are reported and compared with tr
requencies found in Boran and Dawara populations (Di Stasio et al., 1980). From the rest
appears that the frequencies are similar among @e three populations except for S,, which re
rarely in Surgo, and for K, P, S 1 and Ul,, which are much more frequent in Surqo than in B
and Dawara.

Considering the F system, with the F, and V, reagents in this investigation, the presence
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F (T- allele rtported @ osterhoff (1967) in South African cattle could not be ascertained.
In Tables 2 and 3 the phenotype and allele frequencies for Hb,I\ ARt Aml and Ti
systems are given for Surqo, together with the allele frequencies for Boran and Dawara

systems, except Hb and Tf, harmonized according to the Hard@Weinberg law.

From these results, it appears that data from Surqgo are rather similar to those obtainec
Boran and Dawara, although some aspects seem worthy of note with respect to Hb, CA ar
systems.

With regard to the Hb system, in addition to the well-known A and B variants, a third vari
with intermediate electrophoretic mobility (see Figure 2) has been found. In the absence
reference sample, this variant could not be identified with certainty, either with Hb C or H
However, on the basis of electrophoretic mobility and the data reported in the literature (8chwe
and Guerin, 1977) it would appear to be most likgly Hb I, considering also that accordin
Schwellnus and Guerin (1977) the Hb’ allele is of African origin, while @ originated in As
Because the presence of rare alleles is of significant importance in the study of genetic relatic
among populations, it would be helpful to establish whether this variant corresponds to the
found in Boran and Dawara. In this respect, it must be noted that electrophoretically ider
variants may be controlled by different alleles; hence, conclusions based on the presence ¢
variants must be confirmed by thorough biochemical studies.

This also applies to the CA system, where two variants have been found, one correspo
to type S of the European cattle reference sample, while the second has much sl
electrophoretic mobility (see Figure 3). In the geBois three variants with slower electrophoretic
mobility than S have been reported so far, that is, S (Sartore, 1970), z (Penedo et al., 198

stchanker et al., lg@I@ntof these, the z variant could correspdrgitalf“  ound in
@urqo-. Furthermore, it must be noted that this variant can be detectedly when
alcohol-chloroform extracts of haemolysates are used in the electrophoretic analysis, ther
this method must be used always when dealing with sample$Bfosimdicus.

With regard to the NP system, to our knowledge the present data are the first reported in
cattle. Itis felt that future studies would require further investigation of other populations k
from Africa and Asia, in order to establish whether the frequency of the @’rallele, much hic
in Surgo than in European cattle (Ansay and Hanset, 1972), could be used as a marker to disti
Bos taurus fronBOS indicus.

3. CONCLUSIONS

From the results reported here, it would appear that, from a genetic point of view, the S
population is very similar to Boran and Dawara populations. In this respect, it must be n
that the investigation dealt with nomadic populations, among which crossing occurs freque
and for which no kind of registration and/or pedigree documentation exists.

Nevertheless, a thorough investigation of the-rare variants identified should be conducte
view of their possible contribution to the study of the phylogenesis of the genus Bos, by gener
data concerning the ancient origins of the different popu ations.



Table 1

Phenotypic frequencies of bloed antigen Factors in the Surqe
populaticn compared with those found im the Boran and Dawara populetions.

SvYETam Blood facter - Froquency Evsten Blood tactor Frequency
Surgqo  Boran  Dawara Surge H;r;;h--EE;;;;

A A o.72 J.65 o.s0 . C (o7} 7.81 0,56 0.68
' U.20 J.15 0.15% F a.98 0.82 0.8z

B E3 0.5% .65 0.62 E) a.05 0.01 0,00
Gy 0.69  0.59 0.4l W 06?7 0,7 0.56
k 0.28 u.u3 o.oo X .82 0,51 0.76
1 0.23 0,10 0.0y X 0.15 £.27 0.12
1z 0.06 0.09 .0% F Fi L.00 0.95 0.94%
0L 0.49 0n.42 0,38 Vo 0.4l C.z2 0.18
Oz D.14 0.06 0.21 J J 0.63 C.60 0.56
r .51 0.03 0.00 L L 0.E5 0.71 0.79
0 O.40 0.35. 0. &% M M 0,00 Q.01 0.00
I U.24 0.24 0.213 8 3 0.59 0.4L 0.32
¥z J.63 0.5% 0.76 1] 0,82 .47 0.47
Al .34 0.14 | [.25 S 0.08 0.53 0.50
B' 0.37 0.13 047 iy 0.50 a.22 0.32
1 U. 43 0.39 dJ.35 Ui 0.1l .25 0.18
J a.17 0.12 a.21 ik 0_46 0,53 0.41
o' .52 0.54 1.55 z Z 0,498 0.94 0.91
i 0.1% 0.34 1.%3
qQ' 0.75% 0.58 1.50



Table 2

Diztribution of phenotypes of Hb, CA, NP, Al and Aml systems in Che Surqo populacion
gnd recpectiva estimated allele frequencies compared with those Found in the Boran and Dawara populaticms.

Syacem Fhenotype- ] ] Allele frequency
o AA A(I) AE (11} B(I) BB Bt P (T
R T T -
.4l .07 .3 0.6 ) . ’ : - oo
cHp 11,71 LO.07 50,3 a.03 15.1%9 Dawara 0.63  0.36 0,01
ca 55 sz 7% ca?  cal®
, Surge 0.86 0,14
oho. iT 24 2
Q.03 Boran 1.00 0,00
" .1 24 . 3.0%2
wp 76.18 i Dawara 1.00 0,00
ne H L weE  mel
105 13 Surgo Q.67 0.33
al 24 AR AC 3B 3c ce PO SLONS LIS
- ; Surgo 0,00 0.1% 0.80 0.01
. a1 1 T4
e e as S P e L3 Boran <0.0L 0.30 0.69 0.0]
P- : ’ ) s * e Dawara ©0.0Z 0.38 0.89% 0.01
Anl B3 BC ce am1?®  ant®
Surqa 0,90 0.10
oba. o4 il 1
exp.  93.95 30, 88 116 0.19 Boran 0.9 0,08

Dawara 0.92 0.08



Table 3

Ddstributlon of transEerrin phenotypes in the Surqo populacion and
respective estinzled allele frequencias compared with those found
in the Boran and Dewarz populacicns.

Phenotype:. Fhenotype distribution (%) Allele frequency -
obe. exp. furqo  Roran Dewara
Al E 6. 40 G
TE .00 0.0 0. 00
AB 1 3,90 R
Al B 9.546 T 0,23 0.20 0.33
AF 17 Lb. 14 ;|
T LT .05 .05
AE 17 13, 36 fﬂ i 05 0,05
BB 3 0.59 TE e 0,17 0.15% 0.17
Ry 1 1,88 E , . .
T . ol 33
AP 5 4,91 f: 0.d4 0.5 0
RE 4 4,07 T 0.29 0. L8 .12
Dala 3 3.50
DoF 12 11.33
D2E 14 9,87
FF 13 10,18
FE 1 16.34 (%) - 19, 27%%%
EE ] 6.97
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Figure 1. A typical 3urgo cow.

Figurea 2. raetoglobin phenotypes (starch gel elestrophoresisd;
from left to right: AR, AR, A(TI, (L1B,. AS, DO, AB.
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Figure 5.

Carpomic sAhWCFace phanolypes (Rolpdcrylinide electiraphoresisi;
from Lefr ra rigar: 72, 37, S5, S5 Oref. zamplsd, 55, FS Ore?. campled.



62

REFERENCES

Ansay, M., and Hanset, R. 1972. Purine nucleoside phosphorylase (NP) of bovine erythroc
genetic control of electrophoretic variants. Animal Blood Groups and Biochemical Gene
3, 219-227.

Ashton, G.C., and Lampkin, G.H. 1965. Serum albumin and transferrin polymorphism in
African cattle. Nature, 205, 209-210.

Braend, M., and Stormont, C. 1963. Haemoglobin and transferrin types in the American but
Nature, 197, 910-911.

Di Stasio, T,., Merlin, P., Cristofori, F., Pancani, I., and Sartore, G. 1978. Investigation
genetic polymorphisms in Somali zebu cattle. Proceedings of the 32nd National Confer
of ‘SocietA ltaliana delle Scienze Veterinariel, Forte dei Matmi. 32, 259.

Di Stasio, L., Sartore, G. and Ginanni, C. 1980. Antigen and protein polymorphism in Sot
zebu cattle. Animal Blood Groups and Biochemical Genetics, 11, 229-234.

Harris, H., and Hopkinson, D.A. 1978. Handbook of enzyme electrophoresis in human gene
North-Holland Publishing Company, Amsterdam.

Kristjansson, F.K. 1963. Genetic control of two pre-albumin levels in pigs. Genetics, 48, 1(
1063.

Osterhoff, D.R., 1967. Blood group gene frequencies in South African cattle breeds. Procee
of the 10th European Conference of Animal Blood Groups and Biochemical Polymorphi
Paris. 107-115.

Penedo, M.C.T., Mortari, N. and magalhaes, L.E. 1982. Carbonic anhydrase polymorphis
Indian zebu cattle. Animal Blood Groups and Biochemical Genetics, 13, 141-143.

Rondolini, G., Fossa, L. and Gaudino, G. 1973. A note on blood protein and enz:
polymorphism in the Piedmont cattle breed. Genetica Agraria, 27, 217-223.

Sartore, G., 1970. Carbonic anhydrase types of cattle red blood cells. Proceedings of tt
European Conference of Animal Blood Groups and Biochemical Polymorphism, Wars
211-216.

Schwellnus, M., and Guerin, G. 1977. Difference b . etween the Hb C variant in Brahman a
indigenous Southern African cattle breeds. Animal Blood Groups and Biochemical Gene
8, 161-169.

Shanker, V., Bhayana, R.K. and Bhatia, S. 1983. Red cell carbonic anhydrase polymorphi:
Indian zebu cattle and their crossbreeds. Animal Blood Groups and Biochemical Gene
14, 287-292.



63

INDIGENOUS PIG OF NIGERIA

N. Pathiraja and E.O.Oyedipe National Animal Production Research Institute Ahmadu
Bello University, PM.B. 1096 zaria, Nigeria

SUMMARY

Indigenous pigs of West Africa form the majority of the pig population in Nigeria. They ¢
very precocious but have low prolificacy, a low growth rate and poor carcass characteris
However, the ability to thrive on low-quality diets in stressful environments is quite remarkal
In recent years, there has been a steady decline in the indigenous pig population. Ther
conservation of the germplasm of this valuable genetic resource is highly desirable.

1. INTRODUCTION

Tropical Africa has an estimated population of 7.3 million head of pigs (FAO, 1981). of the
more than 50 percent are in the coastal regions of West Africa, extending from Senec
Cameroun. The greatest proportion of the pig population in the region is made up of s
growing indigenous pigs (Fetuga, 1983). Presently, Nigeria has the largest pig populatic
West,Africa (Temple and Reh, 1984), estimated at one million animals, of which approxima
60 percent are of the indigenous type (ogunfawora et al., 1980). Although the production pot:
of the indigenous pig is |@, @t is well adapted to the harsh unfavourable environmental condi
of the tsetse fly”infested humid and sub-humid areas and provides a valuable source of me
income to small-scale farmers in the region. Therefore, in situations where small-scale far
cannot provide the nutrition and mmgement required by exotic improved breeds (Fetuga ¢
1976), the indigenous pigs of West Africa serve as a valuable alternafl'vi.- This paper revi
the performance characteristics of the indigenous pig in West Africa, based on work done m
in Nigeria.

2. ORIGIN AND BREED CHAPACTERISTICS

The indigenous pigs of West Africa are of Mediterranean type and are known as the'
African breed (Oyenuga and Nestel, 1984). They are quite different in size and appearance
the wild pig, bushpig (Potamochoerus porcus) and

warthog (Phacochoerus aethiovieus), that are found in Africa. Probably originated from N
A rica and lower Egypt (Oyenuga and Nestel, 1984). In the process of migration to the ht
forest climate, their body size and productivity appear to have declined, probably owing to ad
nutritional and environmental factors.

West African indigenous pigs are black, white, black and white or pied in colour with w
developed hair coat and erect ears. Their body is small, long and shallow with a level bac
characteristic feature is their long, straight, pointed snout and strong jaws and feet which fac
searching for feed below ground level. Saws have 5-6 pairs of teats.

Under traditional management systems, adult animals weigh 70-100 kg and measure
59-63 am at the withers, but there can be considerable variation in this range depending
management.

In comparison with exotic breeds, indigenous pigs may possess greater heat toleranc
disease resistance (Igboeli and Orgi, 1980) and some kind of trypanotolerance also. Hov
there is no experimental evidence to support such claims. The authors, observations on
pigs in the sub-humid zone showed that they can tolerate more internal and external par
than exotic breeds.
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3. POPULATION, DISTRIBUTION AND PRODUCTION SYSTEMS

Presently, Nigeria has an estimated population of 0.6 million head. of indigenous |
(ogunfawora et al., 1980). During the last decade, there has been a steady decline i@
numbers while the exotic and crossbred populations have steadily increased (see Table 1
example, in some major pig-producing areas of the sub-humid zone, indigenous pigs are vir
non-existent in their pure form, owing to indiscriminate breeding with exotic breeds (Pahira
al., 1986).

As in the case of other West African countries, most of the indigenous pigs in Nigeria are
concentrated in the southern humid forest areas (Oyenuga and Nestel, 1984). Howeve
production based on indigenous genotypes features quite prominently in some areas in th
humid zone as well (Pathiraja et al., 1986). Small numbers of indigenous pigs are also fou
the sem@I@arid northern parts, in isolated pockets. To a large extent, distribution of the
population is governed by socio-religious factors.

Indigenous pigs are kept mainly under extensive production systems, described as s
scale subsistence production (Dafwang et al., 1986). In this system, animals receive
household scraps but are alto-we@ to roam and find food by scavenging. However, in urba
intensively cultivated areas, indigenous pigs are also kept under semi-intensive systems, co
in low-cost houses and fed agricultural by-products and a variety of plant materials.

4. REPRODUCTIVE CHARACTERISTICS

The breed is very precocious. Females mature at 5 tci,5-and-a-half months at a live wei
about 10.6 kg, and the first farrowing occurs at 8-10 months of age (Chiboka, 1981). Its ave
ovulation rate is 10.6 (Akpokodie et al., 1985), while the mean litter size is 7.4 (with a rang
2-14, @e@, 1986; and Fetuga et al., 1976). The litter size increases steadily from the fi
the four@ -parity and then declines (Adebambo, 1982). Excessively early precocity, as \
farrowing occurs at 8 months, results not only in small litters but also in high perinatal mort:
(osuagwuh and Akpokodje, 1981). The latter is associated with a high incidence of dystoci:
low birth weight. Although they mature early, gilts are not sufficiently mature physically
farrow at 8 months.

Sows come into heat within 3-9 days of weaning (Somade and makinde, 1984; and Adebe
1986). However, the first heat after weaning is short, particularly the standing heat (Somad
makinde, 1984). Under improved management, it is possible to get 2.3 farrowings a year a
the preweaning mortality rate is 15.8 percent, about 14 weanlings per saw can be obtained an
Some parameters of reproductive traits are shown in Table 2.

Sows have good mothering ability and produce richer milk than exotic breeds but have
total milk yield during a 56-day lactation period (see Table 3). Despite this, indigenous
consume more milk per kg of litter gain than the exotic breeds (Adebambo and Dettmers, 1
During lactation, indigenous saws often lose up to 35 percent of their body weight.

Males can be used for mating as early as 6-9 months of age and their semen characte
appear to be normal at this age (Ekpe, 1981).

A. GROWTH AND CARCASS CHARACTERISTICS

Piglets of the West African breed are smaller at birth than exotic breeds and the female
lighter than males (Makinde and olowookorun, 1985 and 1986). The mean birth weight is
kg while the mean weaning weight is 5.87 kg (Adebambo, 1986). Daily gain, feed intake
feed efficiency of indigenous pigs are lower than those of exotic breeds (see Table 4).
maximum growth rate occurs in the phase between 45-56 kg live weight. The growth rate c
indigenous pig increases from weaning up to 56 kg live weight and beyond this weight ave
daily weight gain and feed efficiency decrease. observations on sex effects on the gr
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performance of indigenous pigs reared to different terminal weights show that the barrows
at a faster rate, consume more feed, but utilize feed less efficiently than boars and gilts (Fet
al., 1976).

Tissue growth rates a-re poorer in the indigenous pigs than in the exotic breeds (see Tal
Lean tissue deposition declines rapidly after 34 kg live weight. The rate and efficiency of ti
growth as well as efficiency of feed utilization indicate that these animals should not be re
beyond a live weight of 45-56 kg (Fetugfaal., 1976).

Indigenous pigs have relatively poor conformation and carcass quality compared to impr:
exotic breeds (Fetuga et al., 1976). They have a lower proportion of lean cuts and a gt
pr@por@ion of fat cuts than European breeds (see Table 5). At all slaughter weights
indigenous pigs are shorter but have thicker back-fat, higher dressing percentage and s
loin-eye muscle area compared to European breeds (Fetuga et al., 1976). Sex differen
carcass quality are similar to those observe@ 1'n other breeds. Boars are leaner and have s
carcass conformation than gilts which are leaner than barrows (Fetalgal976).

B. CROSSBREEDING

F crosses of the indigenous pig with the Large White and Hampshire have been e@al
under intensive management. Data on reproductive, growth and carcass traits (see Table:
6) show that the crosses exhibit some degree of heterosis for these traits.

5. PERFORMANCE UNDER TRADITIONAL MANAGEMENT

Under traditional management systems, the production potential of the indigenous pig ap|
to be much lower than its genetic potential (see Table 7). Although the reasons for its
productivity under such management systems are manifold, inbreeding owing to the s
population size of individual herds appears to be a significant contributory factor.

6. CONCLUSIONS

West African indigenous pigs have low production potential, but their ability to thrive on lo
Wality diets under small-scale farmer extensive production systems in the humid forest zo
quite remarkable. With increasing demand for grains by the growing human population,
production in the region will have to rely increasingly on agricultural by-products which are |
in quality and bulky in nature. Therefore, there is every justification toconserve the valu
germplasm of the West African indigenous pig, not only for use in its pure form but alsc
introduce its adaptational qualities to exotic, high-producing but susceptible populations.
effective way of doing this is to improve its genetic potential for production while conserving
valuable adaptation characteristics.
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TABLE 1
ESTIMATED POPULATION OF LOCAL AND EXOTIC BREEDS OF PIGS IN NIGERIA,
1975-1985 (1000)

Year Local Exotic Total
1975 771.3 95.3 866.6
1976 761.7 103.9 865.6
1977 752.4 112.4 864.8
1978 743.1 121.0 864.1
1979 734.0 129.6 863.6
1980 718.5 146.7 865.2
1981 718.2 179.8 898.0
1982 709.6 224.0 933.6
1983 679.7 291.3 971.0
1984 656.4 353.4 1009.8
1985 609.1 441.1 1050.2

Source: Ogunfowora etal., 1980.

TABLE 2
SOME REPRODUCTIVE TRAITS OF INDIGENOUS SOWS UNDER INTENSIVE
MANAGEMENT

Mean litter size at birth 7.15
Mean litter size at weaning 6.30
Gestation length (days) 113.10
Litters/saw/year 2.36
Pigs/saw/year 14.50
Interval in days

Weaning to oestrus 9.86
Farrowing to mating 51.79
Between farrowings 164.80

Adapted from: Adebambo, 1986.

TABLE 3
AVERAGE MILK YIELD AND COMPOSITION OF INDIGENOUS AND EXOTIC SOWS
UNDER INTENSIVE MANAGEMENT

BREED

IND 1/ LW 2/ LR 3/
milk production/sow (kg) (lactation of 8 weeks) 54.3 112.2 95.7
Milk composition (%)
Total solids 22.4 19.4 19.7
Protein 6.9 6.3 6.4
Fat 9.3 6.9 6.9
Lactose 5.4 54 57
Ash 0.83 0.71 0.73
Calcium 0.47 0.28 0.27
Phosphorus 0.19 0.14 0.14

1/ IND - Indigenous.

2/ LW = Large White.

3/ LR = Landrace.

Source: Adebambo and Dettmers,.1982.
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TABLE 5
PERFORMANCE OF INDIGENOUS AND EXOTIC PIGS AND THEIR F 1 CROSSES
LINDER INTENSIVE MANAGEMENT

Trait Pure Breeds Crosses

LW 1/ HA 2/ IND 3/ LWXIND HAXIND
Litter size at birth 8.75 8.25 7.15 8.36 7.89
Birth weight (kg) 1.58 1.95 1.05 1.40 1.35
Weaning weight (kg) 9.95 12.45 5.87 8.82 10.80
154-day-weight (kg) 57.85 62.51 30.53 55.44 56.45
Mortality up to slaughter (%) 38.15 17.82 6.49 12.32 11.22

1/LW=Large White.
2/HA=Hampshire.
3/IND=Indigenous.
Source: Adebambo (1986).

TABLE 6
CARCASS CHARACTERISTICS OF INDIGENOUS AND EXOTIC PIGS AND THEIR F
CROSSES

Trait Pure Breeds Crosses

LW 1/ HA 2/ IND 3/ LWXIND AXIND
Age at slaughter (days) 149.2 146.8 174.0 156.0 154.6
Weight at slaughter (kg) 51.6 52.6 49.8 52.3 51.2
Carcass yield (%) 65.4 66.8 65.7 60.4 64.7
Carcass length (cm) 65.0 68.1 60.5 64.1 66.6
Back-fat thickness (mm) 19.6 16.1 22.0 20.4 18.2
Carcass lean (%) 54.7 58.7 52.7 52.5 55.4
Carcass fat 26.5 29.3 28.5 27.9 31.2
Ham 29.0 30.8 26.8 28.2 31.8
Shoulder 20.9 16.8 21.10 214 16.5

1/LW=Large White.
2/HA=Hampshire.
3/IND=indigenous.

Source: Adebambo (1986).

TABLE 7
PRODUCTION CHARACTERISTICS OF INDIGENOUS PIGS UNDER SMALL-SCALE
FARMER PRODUCTION SYSTEMS IN THE SUB-HUMID ZONE 1/

Trait Mean Range
Age At first litter (months) 16 13-22
Litter size at birth 5.1 1-16
Litter size at weaning 4.0 0-8

Mortality to weaning 225 15-35
Weaning age (weeks) 9 7-13
Number of litters/saws/year 1.3 1-2.2
Mortality from weaning to slaughter 12 4-18
Age of boars at first mating (months) 15 10-21

1/ Data is based on 35 small farms.
Source: Pathiraja et al. (1986).
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POLISH RED CATTLE: A SCHEME FOR THEIR
CONSERVATION

Kazimierz Zukowski
Institute of Zootechnics,
32-083 Balice/Cracow, Poland

SUMMARY

Polish Red is the only indigenous cattle breed in Poland. Breeding was first started at th
of the 19th century. At the end of the 1960s the breed constituted more than 20 percent
total cattle population in Poland. During the 1970s Polish Red cattle were superseded by Frie
and now there are about 200 000 cows left (i.e., 3 percent of the total population).

These dual-purpose (dairy-beef) animals are hardy and well adapted to rather poor fe
conditions. An improvement programme, through crossbreeding, would likely diminish tt
original characteristics. Therefore, together with breed improvement, a gene reserve in the
of a conservation herd of 300 cows and a gene bank of frozen semen and embryos have
implemented. A systematic breeding programme has been implemented also to maintain t
genotype and ensure wider genetic variation within the herd.

1. HISTORY

Polish Red is an indigenous cattle breed originating from uniformly red cattle of differ:
shades - from red to brown. They used to be the native cattle of western and southern Sl
peoples and of all Baltic countries. The first time that particular attention was paid to Polish
cattle in terms of breeding was at the end of the 19th century, when the Red Cattle Bree
Association was founded by the Agricultural Society in Cracow in 1894. The first monogr:
describing the breed was published by Adametz in 1901; he classified it, according t
craniological type, as originating from Bos brachyceros (europeus). The introduction of mr
data recording in 1906 mar@e the beginning ot selection work. In 1913, volumes | and Il o
herd book were published. Between the two world wars, these cattle were bred successful
played a significant role in the rural economy of Poland.

At the end of the 1960s, there were about 2 million head of this breed in the southern
eastern parts of Poland, i.e., about 20 percent of the total cattle population. From the yeat
Danish Red and, to some extent, Jersey bulls were used in this breed, since high-prodi
herds no longer had high-quality sires. In southern regions, however, there remained areas
this crossbreeding was not practised.

2. CHARACTERISTICS OF THE BREED

The environment and especially feeding conditions in thehabitat of Polish Red cattle \
never favourable to high production. Cattle were fed exclusively on pasture and, during
winter, mainly or exclusively on hay. This breed evolved under circumstances where na
selection gave rise to the development of traits which rendered the animals very hardy anc
adapted to the harsh environmental conditions, although yields were rather low. Selectio
been minimal, so the breed is poorly specialized and characterized by several inconsistent g
features, and performance reflects highly varied levels of production.

The breed is dual-purpose (dairy and beef). The mature weight of cows is 380-550 K¢
their height at the withers is 115-130 cm. milk yield averages about 2 500 kg. In 1982, n
production data revealed that 1 600 cows averaged 3 096 kg milk, 127 kg fat and 4.10 pe
fat; in 270 days of first lactation, the figures were: 2 705 kg, 118 kg and 4.35 percent, respect
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The yield of the best-perfoming cow in 1982 in 305 days was: 5 704 kg, 274 kg and 4.80 per
respectively and of dams of young sires in 305 days it was: 5 088 kg, 228 kg and 4.50 pel
respectively. The protein content in milk averaged 3.5 percent and total solids averaged
percent. Poor and unequally developed udders constitute a frequent body conformation o

This breed possesses a number of significant advantages, such as longevity, high fe
disease resistance and a high survival rate for calves. For instance, during breeding trials
easy to find several 17-to-20-year old cows as embryo donors which. were fertile and cal
regularly. Good reproductive ability was demonstrated also by the fact that only 4 percel
young.breeding bulls having met performance test requirements were unsuitable for reprodt
purposes, compared to 12 percent of Friesian bulls. There were no problems with mastitis
the whole population was free of tuberculosis and, to date, of leukaemia.

Milk from Polish Red cows is distinguished by its very good technological properties an
used as raw material in the manufacture of Emmental cheese. Meat from young fattened b
of the highest quality, but the breed does not meet contemporary modern farming requirer
as fattening to higher weights is unprofitable. Cattle of this-breed are not big. Adult bulls re
700-900 kg, and daily weight gain becomes too low when their weight exceeds 400 kg. There
commercial crossbreeding has been fairly extensive, and about 20 percent of cows are insen
with semen from Charolais or Simmental bulls. The crossbreds obtain very good slauc
evaluation.

3. THE PRESENT SITUATION

When agriculture was intensified during the 1970s, Polish Red cattle were replaced by Fri
and Red-and-White cattle in almost aii regions. In spite of pressure to introduce Friesians
native breed survived owing to the efforts and persistence of some farmers. They apprecia
advantage over other breeds in harsh agricultural/enviromental conditions. There are now
200 000 head left. The breed is found in southern Poland in the foothills of the Carpatf
(about 100 000 in an area where there are exclusively Polish Red cattle) and in some pocl
south-central and north-east Poland. About 99 percent are on smallholdings, with an av
size of 5 ha. In the submontane region, the cattle are kept at a high stocking rate (98 head,v
cows on 100 ha).

Animal husbandry practices have changed during recent years, however, including t
practised in areas where Polish Red cattle are bred. This process is influenced by the intensifi
of feedstuff production, an increasing number of specialized dairy farms, and especially b
fact that milk production has become profitable.

About 60 percent of Polish Red cows are inseminated artificially. At present about ha
these cows have been, and soon most of them will have been, mated with proven sires. Pl
genetically improving this population aim at obtaining quickly genetic improvement for higt
and more effective milk production. Great variation in milk performance in this breed mak
possible to obtain a high selection differential. Thus, the fat yield of dams of young sires is
almost twice the average performance of all Polish Red cows according to milk-production «
Crossbreeding with foreign breeds is also included in the programme. Good results were ob
by crossbreeding with proven Angler sires. Crossbred heifers averaged 3 416 kg of milk,
percent fat, and 3.32 percent protein. Their advantage over purebred Polish Red contempc
reached 700 kg of milk and 0.15 percent fat content. Their lactation lasted an average of 301
compared to 249 days for Polish Red heifers. Since these results are encouraging, Angle
will be used again this year.
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4. MEASURES TO CONSERVE GENETIC QUALITY

The breeding progr being carried out now may result in some of the original characteris
of these cattle becoming weaker. Therefore, the Ministry of Agriculture and Food decide
establish a gene reserve for conserving the old genotype of this breed. Two main methc
conservation were employed: the creation of gene banks for frozen semen and embryos
breeding herd.

A matter of high priority was the collection of semen. Two hundred doses or more of se
were collected from 40 bulls. These were intended for current use in the conservation he
well as for long-tem storage.

To enlarge the reserve of purebred animals, the practice of embryo freezing has been s
To date, 82 eggs from 11 cows, 17 to 20 years old, have been collected non-surgically. of 1
39 embryos were morphologically normal and were frozen.. However, long periods of horm
imbalance after treatment made the use of older animals inefficient and as such was st
(Wierzbowski,et al., 1984). A new group of purebred cows is how ready for this purpose. |
cording to the results of the previous experiments, a calving rate of 35 to 55 percent, after tre
of frozen embryos, and of 50 to 65 percent, after transfer of fresh embryos, may be expec

Within the small closed population of a conservation herd, changes in genotype occur
time. Inbreeding is the cause of this genetic drift. An increased rate of inbreeding decre
genetic variation. In order to limit this occurrence, carefully planned breeding is required w
keeping a small group of breeding females. Breeding ought to ensure the maintenance of ot
and valuable breed characteristics, as well as wide genetic variation within the herd.

The following factors were taken into consideration in creating and managing the conserv:
herd: a) herd size, and selection of initial material; b) division of the herd into groups; ¢) ma
system; and d) choice of offspring to be kept in the herd.

a) The relatively high cost of maintaining unimproved stock means that its size mus
limited. A herd size of 300 head was calculated to be the minim= required (Reklews
al., 1982). Also, Klautschek (1984) demonstrated that a minimum of 300 cows is nee
in a closed herd for breeding activities. Increasing the. inbreeding coefficient in subseq
generations, by random mating, depends on the sex which occurs in the smaller nu
(Falconer, 1960), in this case male. Increasing the number of cattle of the other se»
not have a noticeable effect on decreasing the inbreeding rate.

A conservation herd of 300 cows was formed in 1983. Itis kept on three separate farms
cows were selected from all regions native to the breed. The semen of 20 bulls represen
genealogical lines was selected from the gene bank. The bulls were interrelated to a very li
degree.

b) Since there is a ratio of males to females of 1:15, the herd of cows was divided
groups of 15 cows each. Animals of the initial generation should not be related to ¢
other, not even to a limited degree, i.e., sires to each other and dams of one group to
of the remaining groups. Within a group of females, however, close relationships
permissible. Animals resembling each other were put in the same group. Purebred
were grouped together according to their pedigrees and the non-pedigree cows were gr
according to their body conformation type and size, their birth place and blood grc
Bod6 et al. (1982) and Bod®6, (1982) believe that blood groups, especially according
tRe number of ‘Bl alleles, as well as other polymorphic alleles, may be helpful in divid
into groups animals of which the pedigree is unknown. Heifers bred through emk
transfer are added to the family groups.

c) Each group of cows was inseminated with thee semen of one bull. To avoid exce:
inbreeding, controlled mating practices should be followed. To do this, a bull with
least relationship to a given group of cows should be chosen systematically every gener
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After cow grouping, a mating plan for many future generations should be prepared.
second generation would be inseminated again with the semen of bulls selected fror
gene bank. Subsequently, bull production would then be based exclusively on
conservation herd. From the third generation, female progeny of a given group woul
mated to a bull selected from the progeny of a different group of cows, thus creatir
rotational mating system. However, this method is still being investigated as Bodo €
(1982), on the basis of Yamada’s research (1980), suggest that instead of Rotational m
a more correct procedure would be to divide the stock into a ‘few subpopulations ar
breed cattle separately through 8-10 generations - allowing them to. inbreed - and th
mate those subpopulations with each other.

d) The size of the conservation herd will be constant; therefore, only a part of the offsp
would be used for further breeding. Selection runs counter to maintaining genetic varie
within a population. During the routine improvement of commercial performance, ge
and their unigue combinations disappear unintentionally owing to selection. Genesw
determine specific and rare traits for an indigenous breed can never be replaced witt
genes introduced from outside,.

To avoid decreasing the original variation, heifers should be brought into the herd at ran
On the other hand, itis also desirable to maintain such traits as high milk-fat content and long
in this conservation herd, if we hope to use the conserved genetic material in the futur
improving the population continually. Therefore, these traits should be taken into consider:
in the selection of young sires. Selected sires must come from dams with at least 6 rec
lactations and they should possess milk-production capabilities of above average milk-fat co
and fat yield. In every group of cows, 2 or 3 should be selected as dams of young sires. |
way, every group would generate a young sire every 2-2.5 yeaisimize the rate of inbreeding,
a general rule has been formulated: one male descendant per sire, and one female descen
dam, as recommended by Smith (1983). Every cow should likely bear the herd a heifer.

This undertaking is expensive and requires constant government subsidies. Part of the pt
of preserving Polish Red cattle is the possibility that in the future their traits in milk and
guality may be valuable economically.

Such traits, as well as their hardiness, mean that these cattle may be a genetic resou
future breeding. moreover, Poland’s only indigenous cattle breed should be preserved as a
example of Polish agricultural history.
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ISTRIAN CATTLE

P. Caput and N. Rimanic
Faculty of Agricultural Sciences
University of Zagreb
Simmska 25, 41000 Zagreb
Yugoslavia

SUMMARY

The Istrian breed of cattle, of the Yugoslavian peninsula of that name, is an endangered sf
The Istrian breed is related to other Podolic breeds and research into its genetic relatior
with other breeds, as well as its conservation through the establishment of open nucleus
frozen embryo stocks and a semen bank is being undertaken.

1. INTRODUCTION

The peninsula of Istria is the biggest peninsula of Yugoslavia and is situated off the nc
eastern coast of the Adriatic, opposite Italy (see Figure 1). The first data on cattle in Istria
registered by Povse (1894). In the 1890s, there were about 50 000 cattle in Istria and acc
to Povse (1894), there were four breeds: Buje, Labin, Istrian Karst and self-coloured light c.
According to Ogrizek (1957), the Buje breed is identical to Istrian.

The Istrian Karst breed is small and approximately 110 cm in height at the withers. It
mainly bred in Cicaria and thus crossbred with Kranjska, Gorica and Croatia cattle.

Cattle from the basin of Labinare similar to the Istrian Karst breed. As this breed walked
quick pace, it was given the name | - bue cavallol.

Late in the 19th century, only a few of the self-coloured light cattle, described as autochtho
by Povse (“bue indigeno bianco”), remained. This breed resembled Mariadvori cattle.

Buje or Roman cattle were, according to Povse, imported from the Italian regions of Rom:
and Puglia at the end of the 18th century. They were of average size and the cows weighe
450 kg, and measured roughly 134 cm at the withers. The cows were not milked and fat
oxen attained a weight of 700-950 kg, with carcass percentage of approximately 52 perce

According to the ‘Appunti zootecni6i’ (from the Inspector’s Office of Pula, 1954) Istrig
draught cattle are said to have been brought to the peninsula by Roman legions from the
along the Danube estuary and also by Attila’s hordes (in 452 AD), from the steppes of S
Russia and Bessarabia. Data from the same source show that Istrian draught cattle were cra
around the year 1800, with bulls of Podolic breed imported from Romagna and Puglia and
from marcha and Polesina. Under Istrian conditions and over a long period of time, with
little crossbreeding with Italian-type Podolic cattle, a special breed of cattle was created
named after the centre of its breeding, Buje. Frm 1886 to 1931 Buje cattle were impr
through the introduction of selected bulls in the region of Buje, initially Romagnola bulls &
later on maremm bulls.

Following a Zootechnics Conference held in Padova in 1931, the practice of home improve
was established by means of maintaining bull stations, where selected bulls were kept.

According to Smalcelj et al. (1958), Istrian cattle made up 70 percent of the total c:
populatién-In- Istria after World War Il. Then Brown Swiss cattle numbers tended to incre
until, in 1972, out of a total of 18 000 cows and pregnant heifers, 7 500 head were Brown S
and Istrian cattle crossbreds, and approximately 10 500 head were Istrian cattle (Sic, Rakc
Putinja, 1973). In the same year, 5 950 Istrian cows and heifers and 2 802 head of F 1 gene
resulting from crossbreeding with Brown Swiss, were inseminated. Istrian Podolic cattle
still threatened by other cattle populations.

AGRI 7



78

2. DESCRIPTION OF THE BREED

The Istrian breed is of light grey to white colour with some darker shades. It has long h
and hard hooves. It is a late-m,aturing breed and reaches adult size when it is 6 to 7 yeat

The height at the withers of an adult cow is 136-138 cm, body length is 152-153 cm
chest-depth is approximately 69 am. The bull can weigh up to 700 kg and its height a
withers is about 148 cm. Fattened oxen can weigh more than 1 000 kg. Istrian cattle re
height similar to Hungarian Podolic cattle (Bodd and Reti, 1985) but they are somewhat sh
and thinner.

Compared to other Yugoslavian Podolic types (from Posavina or Kolubara), whose nurr
are diminishing, Istrian cattle have a larger frame and body size (ogrizek, 1957 and 1963)

3. PHYSIOLOGICAL CHARACTERISTICS

The draught power of the Istrian breed is excellent. Its step, although unhurried, is stead
strong. It has a lively temperament and obeys readily. moderate in intake, it feeds on pa
browse vegetation, dry leaves, straw and corn stalk. Itis resistantto heat. These factors con
to the fact that oxen aresedfor ploughing for 12-15 years.

The fattening-capacity of the Istrian breed is moderate. The meat of young animals is succ
while that of the older animal is tough and dark-red in colour with rough fibres. Fat depc
form around the abdominal organs and muscle tissue is lean. Normal carcass percentage
52 percent while for a well-fattened ox it can exceed 56 percent.

The milk yield of the Istrian cow is poor - about 1 000 1 milk during lactation - with 4-4
percent milk fat. The udder is small and fleshy and the teats are short. Cows are not milke
the calves suck for 5-6 months. The Istrian cow is highly fertile and calves every year f
period of 12-15 years.

4. CONSERVATION PROGRAMME

In 1987 Maijala elucidated reasons for the preservation of the small number of rare c
breeds associated with the characteristic climate and economic development of Istria.
conservation of Istrian cattle is of significant importance in view of these considerations:

» their excellent draught power under difficult conditions;

» their use in the production of biological’ food and the exploitation of marginal pastt
land;

» their successful use in landscape management;

» their role in the production of female animals for crossbreeding purposes in n
production;

» the need for production of animals for experimental purposes and research (in gen
physiology, biochemistry, immunology and morphology, etc.);

» their importance in the fields of ethnography, history and genetics;

» their role in ensuring preservation of local culture and tradition (as examples of liv
cultural heritage,);

» their use in zoological gardens as tourist attractions, and for ceremonial purpose:

» their use in teaching animal science; and

* in demonstration of man’s ethical respect for all living creatures.

The principal motive for preservation of Istrian cattle, however, is the importance the br
could have for cattle development in the future and, hence, one is inclined to accept the stat
of Bowman (1981), cited by Maijala in 1987; that is, for animal production in the future and
guicker and cheaper reproduction of desirable types of animals, it is mote important to con:
a wide range of genetic variation rather than to develop ‘over sophisticated forms of wit
population selection’.
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Conservation of the breed is based on two aspects:
a) Establishment of four open nucleus units

The programme foresees laying the foundation for the establishment of open nucleus ut
four localities, where cattle are kept freely in fenced areas similar to wildlife conditions. T
establishment of four herds with 50 female animals in each is planned, including the numkt
bulls required for natural insemination.

one such herd is to be located in Buzet and in addition to Istrian it will also include
Pannonian type of Podolic cattle. The initial stock (19 head) will be used for research on ext
characteristics, reproductive criteria and genetic relationships to other types of Podolic ¢
(through transferrin and haemoglobin analyses). Previous research carried out in this fielc
help in formulating methods and analyses (Gaspert, 1977).

The origin of Istrian cattle is linked to the dev ‘ elopment and migration of other Podc
types of cattle from their Middle Eastern origins through Pannonia, to central and southern
Research carried out on the genetic relationships among the Istrian cattle population will conti
to an understanding of its historical development and also to the origins of Podolic cattle ir
part of Europe. This idea was recommended to the authors by Astolfi et al. (1983), who we
the opinion that migration paths could be traced by-@nalysis of the frequency of cattle ger
the areas situated along these hypothetical paths (see Figure 1).

b) Semen and embryo conservation

The constraints of breed preservation through living animal gene collections (for exarn
maintenance costs, accident and disease risks, inbreeding depression, possible contam
from other breeds and genetic drift) would be overcome by practising simultaneous conserv
of frozen semen and embryos.

The additional advantage of freezing embryos would mean that ‘the breed can be regene
and used for crossbreeding within a generation, even if the number of live animals is ze
minimized to show only its type and colours to our descendants, (maijala, 1987).

In order to avoid accidental risks, Istrian cattle semen banks will in future be located in t
places rather than one as at present. The technique of embryo transfer is being improved.
will soon be possible to produce and freeze adequate numbers of Istrian cattle embryos.
calculations of Smith (1984), cited by maijala (1987), on the possibility of a conserved ge
inventory being exploited in the future would be especially useful.
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THE NAKED NECK FOWL

I. BOD6, G. KOVICS, AND F. LUDROVSZKY
University of Veterinary Science

Department of Animal Husbandry

Budapest, Hungary

SUMMARY

The genetic value of ancient breeds of livestock is recognized increasingly all over the w
This seems especially important in the case of domestic fowl where hybrids are increas
dominating everywhere. This paper describes some old Hungarian breeds.

Within the species of domestic fowl in Hungary the following breeds should be taken i
consideration for preservation: the three colour variants white, yellow and speckled - of impr
fowl, already classified as individual breeds called White Hungarian, Yellow ljungarian &
Speckled Hungarian, respectively. The white and speckled breeds both have a naked neck:
too The Transylvanian Naked Neck, although similar to the above variants, is oi different ori

These breeds are maintained in the poultry units of various state farms. A minimum of 2(
more layers of each breed are preserved. The maintenance costs ‘are financed throug
subsidies and breeding activities are supervised by the Institute for Animal Breeding and Fe
Control.

Some of the above-mentioned breeds, in smaller numbers of stock, can also be found
National Park of Kis-Kunscig, and in some private farm yards. In these private farms, bree
activities are not supervised, random roating is practised, and no particular breeding pl
followed.

Earlier, the partridge-coloured Hungarian fowl was a similarly important attractive bre
Nowadays this breed occurs only dispersed in the farm yards of small households, mostly cros
with other breeds. The institution responsible for the maintenance of genetic resources is pla
also the reconstruction and preservation of this breed. All these breeds developed fror
Hungarian native fowl in the course of centuries.

The Transylvanian Naked Neck Fowl, perhaps the most interesting of the above-menti
breeds, according to Csukas (1955), was brought from Asia Minor to Transylvania, Serbic
Bosnia during the Turkish occupation of Hungary more than 400 years ago. In the opinic
Hreblay (1900), this breed originates from elsewhere and not from Asia minor. The bree
mentioned sometimes as ,Szeremley fowl, after the name of Szeremley, who first took it t
Viema International Exhibition in 1875. The use of this name as the breed designation has
disputed as Szeremley was not its breeder, he simply brought it to the exhibition where it ce
a great sensation among the breeders. The exhibition jury classified it as a previously unk
breed and it was registered as Transylvanian Naked Neck, after its geographical origin. L&
spread over Europe, especially Germany, where even a breeders, organization c
‘NackthalszUchter-Verein filr Deutschland, was established. owing to rigorous selection crit
for production, the breed spread widely in Germany (Biszkup, 1983).

The naked neck trait is transmitted as a dominant character, if requi red it can be introd
easily into other breeds. Practical hobby breeders made use of this character to produce t
crossbred species with fancy feathers and then advertised them as Transylvanian Naked
Thus, today there are many naked neck varieties of fowl with considerably different phenoty

The conformation of the Transylvanian Naked Neck fowl is similar to that of the Hungar
fowl with the difference that its neck, and occasionally its mid-breast, are naked. There

AGRI 7



84

varying degrees of nakedness, and the breed is characterized by its blood-red colour and {
collar. Its rump is medium-long, and egg-shaped. The wings are high, relatively large and
developed and close to the body. The thigh and shank are longer than average. The feet ar
are white or slate-grey. of the many coloured varieties, black is the most common at prese
white, speckled and pied varieties are known also. The adult hen and cock weigh about |
2.5 kg, and 2.5 to 3.0 kg, respectively.

At the end of the last century, this breed was popular, owing mainly to its tolerance of extr
climatic conditions, its prolificacy and rapid development, and its tender meat. Also, it |
moderate feeding requirements. Kept on an appropriate area, it collected a considerable proy
of its feed. It was an excellent brooder and took care of its baby chicks reliably (B6heim, 1¢
These characteristics were important 80-90 years ago. However, in 1903, Kiss and Verner re|
that in spite of all its good characters Transylvanian Naked Neck fowl propagation was lim
as its naked neck caused breeders to feel an aversion toward this particular breed. Theref
the end of the 19th century and. the beginning of this century, this breed became an endar
species.

With the beginning of intensive management, the danger of extinction increased as the fort
advantageous characters no longer had the same importance. In closed management s
brooding proved to be decidedly harmful. Thus, this breed and other indigenous breeds,
neglected as modern breeds and specialized hybrids produced more profitably. As a res
became clear that the conservation of this breed required more attention. However, it was
that some of the apparently undesirable characteristics of this breed, resulting in its la
commrcial popularity, could be utilized successfully in modern hybrids. Research has |
increasingly centred on the heat tolerance of the Naked Neck fowl in varying climatic condit
(Bordas et al., 1978; Merat, 1979; Momet et al., 1979 and 1980, Hanzl-Somes, 1983;-te’l
Deinet al., 1984, Horst-Rauen,-1986, and Ludrovszkal., 1986).

These experiments have shown generally that the Naked Neck fowl tolerates and adapts
easily to extreme high temperatures and that its genetically determined characters are man
more completely than in fowls with normal feathering. This advantage is increased by the
that owing to its naked area, this breed requires less energy for feather formation. Naked
and feathered neck stocks of chickens were also compared under varying climatic conditic
our experiments. Unfortunately, there were no Naked Neck and feathered neck birds ava
from the same line, therefore the experiment had to be carried out with two different breeds.
two breeds used were: Transylvanian Naked Neck, Na/Na; and Hybro broiler feathered nec
na.

The chickens were raised from one day old up to seven weeks in different contrc
environments. Climatic chamber No. 1 simulated the normal conditions usp in Hungarian br
raising, and chamber No. 2 simulated desert conditions (359C at 30 - 40 percent relative hum
while in chamber No. 3 tropical conditions (35 OC at 90 percent relative humidity) were produ
In all three climatic chambers genotype A and la individuals were kept separately. The |
weights reached in chamber No. 1 -by each gendyp@dB) and each sex (male and female)
were regarded as 100 percent and the others were compared on this basis. These data, t
with percentage death losses, are shown in Table 1. Feed conversion was also investigat:
Table 2). As expected, the broilers produced more favourable results than the Naked Neck
but the latter proved to be better feed converters in desert and tropical conditions than in ne
conditions.

On the basis of the results it would seem that Transylvanian Naked Neck chicks, owing pos
to their betterheat tolerance, produced closer to their geneticall determined production cay
than the broiler chickens. However, other influencing factors may have existed as well. Ir
case of genotype B, mortality was also lower.
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On the basis of this experiment and the observations of other investigators conducting si
research the Naked Neck character may be useful to layer or broiler lines which must prc
under tropical or desert conditions.

This study represents a good example of demonstrating how the preservation of native b
of poultry and/or livestock in order to conserve their useful characters can be utilized succes:
in improving overall food production, even under the intense production constraints and m:
requirements of today. production constraints and market requirements.

TABLE 1
EFFECTS OF GENOTYPE AND ENVIRONMENT ON THE BODY WEIGHT AND
MORTALITY OF 7-WEEK-OLD CHICKS

Climatic

chamber Parameters Broiler Naked Neck

conditions male female male female

normal body weight/g 2021 1.688 713 596
body weight/% 1/ 100 100 100 100
mortality/% 8.8 29 2.9 2.9

desert body weight/% 1/ 74.1 76.8 93.5 89.9
mortality/% 8.8 0 29 2.9.

tropical body weight/% 1/ 73.6 79.1 88.9 89.4
mortality/% 44.1 61.7 2.9 2.9

1/ Body weight of chicks kept under normal conditions = 100 percent.

TABLE 2
EFFECTS OF GENOTYPE AND ENVIRONMENT ON FEED CONVERSION UP TO 7
WEEKS OF AGE

Envirorment

Genotype unit normal desert tropical
Broiler kg feed/kg 2.16 2.15 2.12
body weight % 100 99.5 98.1
Naked Neck kg feed/kg 2.68 2.30 2.30
body weight % 100 85.8 85.8
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