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Conservation of AnGR – the Austrian Way

B. Berger and F. Fischerleitner

Introduction

In Austria conservation programs for endangered breeds of farm animals have been running since 1984. Starting with cattle the ÖNGENE tried to prevent the loss of biodiversity in animal genetic resources. These first programs tried to maximise heterocygosity by planned mating based on blood group polymorphism.

When Austria joined the EU in 1995 the conservation of endangered breeds of farm animals (AnGR) became part of the first co-financed ÖPUL-program. Subsidies were paid for breeding and raising stock of endangered AnGR.  This first program stabilised the population numbers of endangered breeds. 

In 1997 the ÖNGENE (Österreichische nationale Vereinigung für Generhaltung) and the newly founded Institute for Biological Farming and Biodiversity (IBFB) made an effort to enhance the efficiency of conservation. The ÖNGENE is a platform and steering instrument for conservation of AnGR containing the directors for animal breeding of each federal country, the Ministry for Agriculture, the VEGH (Verein zur Erhaltung gefährdeter Haustiere, the biggest Austrian NGO in this field), scientists and private animal breeding associations. The current secretary is Mr. Fischerleitner who is also director of  the IBFB. This platform guarantees that all involved parties contribute to a coherent program for conservation and sustainable use of AnGR.

The Austrian Way

We try to conserve autochthonous breeds of farm animals. Breeds originating from countries of the Austrian Hungarian Monarchy may be considered a autochthonous if there are historical connections with modern Austria. 

The first goal of the conservation program has to be the pure-bred animal typical for the breed. To ensure that only pure-bred stock joins the program every animal has to be registered in a herdbook. Old herdbooks were reopened or new registers founded specially for landraces of sheep, goat and pigs. In the beginning most herdbooks were open to include not registered, but phenotypically correct animals. Meanwhile after three years of intensive analysis of local stock several herdbooks are closed already and others will be closed on short notice. A farmer may take part in the program and get subsidies only by joining a breeding association and keeping registered animals.

27 breeds were classified as endangered:

5  (4) horse

9  (7) cattle

4  (3) goat

7  (5) sheep

2  (2) pig

The figures in brackets show the number of highly endangered breeds.

The basics of the new program is the “organisation in charge” (OC). The OC is always an approved animal breeding association of a federal country or a private breeders association. One OC is named for each endangered breed to co-ordinate the conservation activities in all federal countries. Other breeding associations defer to the OC´s breeding standards and breeding goals. The OC develops a gene conservation program including the following points:

· Breeding standard

· Breeding goal including fitness traits

· Conservation of genetic diversity within the breed ranks above productivity traits

· Computerised registration and individual marking of breeding animals

· Availability of a sufficient number of sires of all blood lines 

· Ex situ conservation in co-operation with the Institute for organic farming and biodiversity

· Characterisation and marketing of products

· Yearly report to the ÖNGENE

Additionally for highly endangered breeds counting only a few hundred head:

· Planned mating with the population management software OPTIMATE to prevent inbreeding. Single mating for cattle and horses, group mating for sheep, goats and pigs is compulsory. 

· Yearly census and calculation of population description parameters: 

Effective population size Ne (FALCONER 1960) including completeness of pedigrees (SCHMIDT 1996)

Number of effective sires/dams Nem/Nef
Increase in inbreeding (%) per generation (f/gen 

First results

The Institute selected Murboden cattle and Waldschaf as model populations in a research program. Since 1998 mating has been planned to minimise inbreeding. Table 1 shows the effects on Nem and Nef  for both breeds during the last 3 years. Unfortunately the pedigrees in Murboden cattle are still very short, so no Ne is not calculated for the older breeding population.

Tab. 1

	
	Nem
	Nem
	Ne (3 generations)
	(f/gen

	Murboden
	
	
	
	

	1990 - 1997
	11,9
	910
	no data
	

	1998 - 2000
	14,7
	1152,5
	25,584
	1,939

	Waldschaf
	
	
	
	

	1990 - 1997
	47,7
	412,3
	15,364
	3,254

	1998 - 2000
	63,5
	536
	19,073
	2,622


The other highly endangered breeds have just started to use the program. Table 2 shows some preliminary data. Depending on the depth of the pedigrees Ne has been calculated for 3, 5 or 7 generations. 

Tab. 2

	
	Nem
	Nem
	Ne
	(f/gen
	generations

	Cattle
	
	
	
	
	

	Kärntner Blondvieh
	30
	847
	no data
	no data
	2

	Waldv. Blondvieh
	9
	191
	no data
	no data
	2

	Ennst. Bergschecken
	13
	51
	21,127
	2,367
	3

	Sheep
	
	
	
	
	

	Krainer Steinschaf
	20
	173
	39,9
	1,253
	3

	Racka
	20
	457
	no data
	no data
	2

	Horse
	
	
	
	
	

	Hucul
	17
	158
	20,345
	2,458
	7

	Pigs
	
	
	
	
	

	Turopolje
	6
	5
	no data
	no data
	2

	Mangaliza
	19
	21
	no data
	no data
	2


According to SIMON (1993) a population can be regarded as stabilized when Ne ( 50 and  

(f/gen < 1%. All our highly endangered breeds with sufficient pedigree information are well below this mark. My guess is that the situation in the others is more or less the same, so there will still be a lot of work for us in the future. 
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	Spezies
	Head in situ
	
	Genebank
	Endangered
	Conservation

	Breed
	male
	female
	n males
	lt. FAO
	Program

	Cattle
	
	
	
	
	

	Old Austrian Brown
	38
	70
	15
	critical
	yes

	Orig. Pinzgauer
	50
	>3500
	200
	vulnerable
	yes

	Tyrolean Grey
	35
	3800
	20
	vulnerable
	yes

	Waldviertel
	22
	246
	19
	endangered
	yes

	Carinthian Blond
	27
	296
	14
	endangered
	yes

	Tux-Zillertaler
	8
	240
	19
	endangered
	yes

	Pustertaler
	3
	20
	1
	critical
	yes

	Murboden
	38
	879
	22
	endangered
	yes

	Ennstal Pied
	7
	43
	4
	critical
	yes

	Sheep
	
	
	
	
	

	Kärntner Brillenschaf
	103
	900
	13
	endangered
	yes

	Brown Mountain
	35
	570
	7
	endangered
	yes

	Tiroler Steinschaf
	231
	1314
	3
	vulnerable
	yes

	Krainer Steinschaf
	65
	335
	11
	endangered
	yes

	Waldschaf
	33
	705
	24
	endangered
	yes

	Alpines Steinschaf
	17
	190
	1
	Endangered
	yes

	Zackel
	15
	62
	4
	critical
	yes

	Goats
	
	
	
	
	

	Gemsf. Gebirgsziege
	90
	1400
	15
	vulnerable
	yes

	Pinzgauer Ziege
	63
	290
	20
	endangered
	yes

	Tauernschecken
	20
	200
	7
	endangered
	yes

	Steirische Scheckenziege
	15
	50
	15
	critical
	yes

	Horses
	
	
	
	
	

	Noriker
	120
	2800
	12
	vulnerable
	yes

	Altösterr. Warmblut
	2
	40
	6
	critical
	yes

	Lipizzaner
	5
	83
	26
	critical
	yes

	Shagya Araber
	25
	253
	1
	endangered
	yes

	Huzule
	11
	38
	0
	critical
	yes

	Pigs
	
	
	
	
	

	Mangaliza
	15
	50
	0
	critical
	yes

	Turopolje
	12
	48
	4
	critical
	yes
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