














when they first arise, and their penetrance could be affected not so much by
the environment as by the influence of genes at other loci. This was very
clearly demonstrated by Fisher (1950) and Bodmer (1960). Both were working on
the same polydactylous mutant in the mouse. The recessive homozygote was not
unconditionally polydactylous. Fisher isolated alleles at three other loci
which together gave a normal phenotype even when the major mutant gene was
homozygous. Bodmer, on the other hand, found modifiers at two yet other

loci which enhanced the effect on the phenotype, so much so as to give seme
polydactyly even in the absence of the major gene. In effect the polydactylous
gene revealed the effects of its segregation only in an appropriate genetic
background. The modifying strength of the background has been apprectiated

since WaddIngton's (1953) account of genetic assimilation. in hid case with
Drosophila. There is no reason to suppose that the rules 4re different in

species of domestic livestock.

Background genetic variation may be tiresome in terms of identifying
major genes, but nevertheless may be useful when it comes to their exploitation
in animal production. It may well be possible to alleviate some of the
deleterious effects of the gene by selection, as other genes will also contribute
to the affected trait. Cockrem's (1959) pioneering work on "breaking" a
genetic correlation was developed by Eisen (1978), who discussed selection
methods for enhancing the positive aspects of antagonistic traits. There is no
reason in principle why similar methods should not be applied to the manifold
effects of a single gene, to mitigate some of its deleterious effects. Whether
this becomes worthwhile or not will depend of course on the potential gains in
production to be made from the major gene. It could well be useful to extend
studies of such a gene to its mode of action, in physiological or biochemical
terms. Not only would this extend our understanding of its pleitropic effects

but also perhaps suggest the most appropriate method of reducing its less
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desirable consequences- Its exploitation might then be based on rational

procedures and rely less on empirical observations.

In future, as we get closer to the underlying physiological and
biochemical basis of quantitative traits, individual loci with major effects
may become more important. This has occurred in other branches of genetics
especially human genetics, where many anomalies are being partitioned into
discrete genetic entities. Should this occur with quantitative traits in
farm animals, the knowledge can be quickly used because the theory and

practical methods of application are available for their exploitation.

SUMVIARY

Identified loci with large effects have not been important in the genetic
improvement of farm livestock in the past. However, should major genes be -
identified, methods ara vailable for their exploitation, with some gains in
the rates of selection response. With overdominant loci or loci with deleterious
effects, special breeding methods or mating strategies may be required. Screen-
ing large and diverse populations for genetic variants has been successful in
plants, and is suggested also for farm animals. However, large genetic effects
are required to detect whether major genes exist, and the methods are not very
powerful unless the effects are large. In the exploitation of a single gene,
it is important to know all the economic effects of a major gene, or else the
programme may be misdirected. Difficulties arise if the gene is affected by the
genetic background or by the environment, but these also offer opportunities
in modifying the effects of the gene and in its exploitation.

RESUVEN

Los loci con amplios efectos identificados, no han sido importantes para
el progreso genetico del ganado en el pasado. Sin embargo, para identificar -
los genes principales, existen metodos para su explotacion con algunos avances
en los indices de respuesta de seleccion. Para loci superdominantes, o de efec
tos nocivos, podran ser necesarios metodos especiales de cria o estrategias de
cruce. La exploracion de poblaciones amplias y distintas en sus variantes gene
ticas ha dado buen resultado en las plantas, y se recomienda tambien para los
animales domesticos. Se necesitan, sin embargo, amplios efectos geneticos para
determinar si existen genes principales, y los metodos no son muy poderosos,
salvo que los efectos sean profundos. En la explotacién de un gen aislado, es
importante conocer todos los efectos econdmicos de un gen principal, pues de -
lo contrario el programs puede quedar desorientado. Las dificultades aparecen
cuando el gen se ve afectado por los antecedentes geneticos o por el ambiente,
pero estos ofrecen tambien oportunidades de modificar los efectos del gen y en
su explotacion.
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