





as models for the larger livestock species because of the very great reduction
in costs and time involved in obtaining meaningful comparisons from a
reasonable number of generations of selection. In most instances the
physiological factors contributing to responses in the two systems have been
reasonably equatable. It is, however, somewhat perturbing that where mice
and rats have been selected for some measure of feed efficiency, where body
composition measurements have been taken, such animals are frequently found
to be fatter than their unselected counterparts (e.g. Palmer et al. 1946,
Dickerson and Gowen 1947, Biondini et al. 1970, McPhee et al. 1980, and
Yfiksel et al. 1981). This disagrees with most of the equivalent studies in
the larger species and with expectations based upon the energy cost of
depositing muscle and fat in the body.

As pointed out by Webster (1977) some 70% of a growing animals energetic
input is dissapitated as heat and that protein synthesis associated with the
high turnover rate of protein in the body, accounts for a significant
proportion of this heat output. Yuksel et al. (1981) in explaining their
results, have suggested that the differential demands of laying down fat and
lean may account for perhaps a small part of the total energetic input
and that "the alternative outlets™ may have swamped the system.

It is nonetheless true that mice are small animals with relatively poor
food conversion efficiency stemming from a high energetic requirement for
thermoregulation associated with their large surface area to weight ratio.
Animals with relatively large subcutaneous deposits of fat would be
undoubtedly better insulated to heat loss than their leaner counterparts
and would thus require less food to maintain body heat. In larger animals
thermoregulation is relatively of lesser importance and partitioning of
protein and fat within the body would have a greater relative influence upon
food utilisation efficiency. Whilst chickens are much smaller than pigs and
cattle their feathers provide a very effective insulation to heat loss. To
test whether this factor is important in explaining the apparently anomalous
finding in small laboratory animals, selection could be practised for feed
efficiency under a number of different temperature environments. This is
not to suggest that laboratory animal studies in this area have been of
questionable value but rather to pose a cautionary note to unqualified
extrapolation to the larger species.

CONCLUSIONS

This review provides ample evidence that the genetic and physiological
interrelationships between growth, feed efficiency and body composition are
very complex. Whilst most published information in this area has contributed
to a greater understanding of the factors involved, considerably more
detailed experimental information is yet required before breeders can formulate
effective breeding programmes which optimise economic response in the
component traits.

SUMMARY

The paper reviews the literature on selection experiments in intensive
livestock species and laboratory animals in which food utilisation efficiency
for growth has been either a trait under selection or measured as a
correlated trait to selection for growth. Several different methods of
expressing food utilisation efficiency are described and the component
factors contributing to genetic change in gross efficiency are considered.
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information in each species to enable formulation of effective breeding
programmes which optimise economic response in these traits.

KPATKOE COaEPXAHHE

B 3t02 cTaiBe npeacTaBneH o0<530p jinTepaxypii no cejieKunoHHsai
OmiTaM B OfinaCTH HHTeHCHBHHX BHFfIOB CKOTa H Jia(50paTOpHBDC XUBOT -
HHX, B KOTOPHX 38$eKTHBHOCTB HCnOH£30BaHHH JIHUm BJ1H pOCTa HBJIH-

H mm npn3HaKou npn ceneKUHH hjlh H3uep«eTCH KaK KoppejumnoH-
hhg npn3HaK ruia ceneiciutH pocTa. B CTaxte ocBemaioTCH ﬁCCkOijkO
pa3jnmHHX ueToaoB Bapasremia 3$$eKTHBHOCTH HcnojiB30BaKHH nmw,

a Taicsce paccMaTpusajoTca cocTaBHae gacm, cnoco6cTByKane reHeTH-
uecKouy H3aeHeHHro 3$$eKTHBHOCTH pocra.
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