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SUMMARY

An analysis of the dynamics of extinction of autochtonous breeds 
is proposed. Whenever population numbers have not yet been 
drastically reduced, the conservation strategy should consider the 
maintenance of populations within the production systems. 
Populations capable of maintaining their_ vigor and potential for 
evolutionary adaptation will allow the preservation of genetic 
resources.

INTRODUCTION
The importance of preserving genetic variation of autocthonous 
breeds is widely recognized (Maijala et al. . 1984; FAO, 1987). 
Programmes to preserve genetic resources are generally restricted 
to those breeds which experienced severe decreases in numbers. To 
preserve their (remaining) genetic variation several methods, 
ranging from the maintenance of small groups of animals to the 
preservation of cells, have been proposed (Maijala et al. . 1984). 
Conservation, however, should not be confined 'to populations close 
to extinction. We might consider, in fact, that the issue of 
conservation arises as soon as a breed shows a trend for numerical 
decrease. The conservation strategy should then be the maintenance 
of the breed within its production system. This strategy differs 
from the traditional systems: first, it considers the present
utilization of genetic resources as well as their conservation for 
future use, secondly, it promotes the socio-economic development 
of rural areas, where authoctonous breeds are generally found.

DYNAMICS OF EXTINCTION
During its evolution the population structure might be viewed as 
the dynamic consequences of the interactions between two groups of 
factors: 1 ) the phenoptype of the breed, 2 ) the socio-economic and 
agro-animal production structures of the area (area). The 
phenotype field represents the expression, in chemical,
physiological and biological terms, of the genotype of the breed. 
It includes production , viability, fertility, resistance to 
diseases, feeding, housing and management requirements. The area 
field includes all the biotic (external to the breed, i.e. the 
physical environment) and abiotic factors that influence the 
breed, e.g. the area available, the cost of production, market 
demand, agro-zootechnical development of the area and competition 
with other breeds, species or other human activities. Phenotype 
and area interact on the population structure. This includes size, 
sex ratio, age structure, distribution and the dynamic parameters 
of the population, including growth rate. The components of 
phenotype and area are numerous and their interactions complex.
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Moreover each breed and production system shows a different 
picture. For a general picture of the determinants of the 
population dynamics we would necessarily reduce their 
dimensionality to the minimum in the attempt to reveal the most 
important factors. A model is proposed in Fig. 1. We refer to 
breeds that are exposed to events causing reduction in size (N). 
Introduction of competitor breeds and species, socio-economic 
development of the farming areas, for example, can have severe 
impacts on authoctonous breeds (Rognoni, 1979).

STOCHASTIC PERTURBATIONS
These events might thin the population to a size range where 
genetic and demographic stochasticity occur. The smaller the 
population, the greater the susceptibility to these stochastic 
perturbations. Genetic drift results in loss of allelic variants 
and increased omozygosity which is known to be Associated with 
fecundity and survival reductions (Falconer, 1981). Demographic 
stocasticity arises from the fact that vital rates vary randomly 
among individuals and it is expressed in the variance of 
population growth. Greater variances are associated with a higher 
probability of extinction (Goodman, 1987). A feedback loop might 
then be set up (Fig. 1: lower circle.). Genetic drift and
demographic stochasticity cause population size decreases that in 
turn lead to increased stochasticity. Conservation strategies can 
be adopted to minimize the loss of genetic variation and the 
probability of extinction (Maijala et al.. 1984; FAO, 1987).

DETERMINISTIC PERTURBATIONS
Perturbations might have not yet led population size to the range 
for genetic and demographic randomness. We then need further 
considerations. Authoctonous breeds, generally, did not benefit 
from the recent acquisition in knowledge and tecniques of animal 
breeding. They therefore gradually became less and less 
competitive in respect to the highly productive international 
breeds. The genetic improvement of the productive traits of 
authoctonous breeds would add value to their genetic variation and 
produce increases of the farmer's economic income under the same 
market demand and production costs.
We now propose that to the economic competitiveness of the breed 
corresponds a renewed interest for the authoctonous breed and a 
slowing down and eventually end of the ongoing process of 
numerical contraction. Furthermore, whenever the conditions for 
development are met, populations might increase. Selection implies 
that a few genetically superior individuals are allowed to 
reproduce, the consequent reduction of population size ( 
effective size) and increase of genetic drift. Selection can not 
be therefore adopted if the population size has arrived to a given 
reduced number. In the process of extinction we observe a second 
feedback loop (Fig. 1: upper circle). Small numbers allow slower 
genetic progress, lower increment of production. This will be 
associated with a decreased interest in the breed and, because of 
the lack of competitiveness of the production system, with 
renewal of population contraction. Improvement of production 
traits, by intervening on the population before its size will be 
reduced to the range where selection is not feasible, will allow 
to avoid or limit this loop. Market demand, and costs of
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FIGURE 1 - The populations suffer reductions in size (N). If 
profit is not competitive, population contraction continues (upper 
circle). Genetic progress, market and farming investments might 
stop this trend. When size is severely reduced, populations are 
vulnerable to stochastic forces (lower circle).

FIGURA 2 - The three interacting fields of viable population 
analysis.
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production affect, together with productivity, the farmer's 
profit. Besides selection, the improvement of market demand and of 
the infrastructures of the production system should be considered. 
Populations might be large enough to support rne introduction of 
breeding programmes. The Red Pied Valdostana breed (Paqnacco et 
al. , 1989) is an example. Studies in Italy (Rognoni and Finzi,
1984) suggest that it is usefull, in some cases, to support, for a 
certain period, before the system becomes selfsustaining, the 
farmers' income. Besides the "basic" animal productions, we should 
consider a complementary productivity such as the cultural 
valorisation of the area or contributions to environmental 
management. We should consider the resources to support farmers' 
income as deriving, in part, from this complementary productivity.

VIABLE POPULATIONS
The term "viable population" is used to indicate a population 
which maintains, by itself, at some accettable level of risk, 
vigor and potential for evolutionary adaptation. It is therefore 
assumed that no particular management for its survival is 
required. Whenever possible, conservation of genetic resources 
should be achieved by maintaining viable populations. The natural 
question which arises is "what is the viable population size?" or 
"what are the minimum numerical conditions for population 
viability?". An answer implies a knowledge of how long viability 
is desired. Secondly, several factors and complex interactions 
influence viability. Estimating minimum viable population is 
therefore rather complex. From what we have seen, it seems however 
that two principal considerations should be included in the 
formulation of viable population size (Fig. 2) : first, the 
stochastic fenomena which occur when population sizes are severely 
reduced and secondly, the relationships between system's 
productivity and population growth rate, whose control would allow 
to stop the process of numerical contraction. The equilibria 
between livestock populations and ecosystems should be added as a 
third consideration. Autochtonous breeds evolved, by definition, 
in the areas where are found today. They are therefore an element 
of the ecosystem. One may then consider the problem of a maximum 
threshold of population size in order to avoid the degradation of 
the environment which sustains the production system. This problem 
is today particularly felt in several tropical areas. In 
conclusion, the maintenance of population sizes large enough to 
avoid the extinction loops (Fig. 1) will allow to preserve genetic 
variation which is the ultimate goal of the conservation strategy.

REFERENCES
FAO 1987. FAO Anim. Prod. Health paper 66.
FALCONER,D.S. 1981.Introduction to Quantitative Genetics. 2nd ed. 
Longmann London.
GOODMAN,D. 1987. In:Viable Populations for Conservation. ed 
M .E .Soul£ Cambridge Univ Press.
MAIJALA, K.,CHEREKAEV, A .V.,DEVILLARD, J .M .,REKLEWSKI, Z.,ROGNONI, 
G.,SIMON, D.L.,STEANE, D.E. 1984. Livest.Prod.Sci. 11: 3-22. 
PAGNACCO,G .,G .C .GANDINI, A .BAGNATO, F.MIGLIOR and A.CAROLI. 1989. 
J.Anim.Breed. 106: 351-357.
ROGNONI,G. and A. FINZI 1984. Livest.Prod.Sci.il: 61-64.
ROGNONI,G. 1979.In: Anim. genet, resources care and use. ed C.N.R.

495


	J06-CONSIDERATIONS ON THE STRATEGIES FOR CONSERVATION OF ANIMAL GENETIC RESOURCES
	G. C. Gandini
	G. Pagnacco
	Fabiola Canavesi
	G. Rognoni




