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In t r o d u c t i o n

Animal breeders are primarily interested in exploiting genetic variation in gross 
body size and in body composition. Now, in practice, definitions of these two 
broad characteristics are refined to take account of energetic efficiency in the 
case of body size and meat account of energetic efficiency in the case of body 
size and meat quality traits in the case of body composition. Efforts at practical 
level to include these refinements in breeding programmes has, infortunately, left 
some embarrassingly simple questions about body size and composition largely 
unanswered. May I suggest two?

1. Does the age at which selection for body weight is exercised affect the 
carcase composition of selected strains of animals?

2. Does the plane of nutrition on which selection for body weight is carried 
out influence the carcase composition?

This paper reviews the literature from mice concerning these two questions 
and present some new results which suggest a simple model of the indirect effects 
of selection for body size in terms of two components of growth, food intake and 
energy utilisation.

E f f e c t o f  s e l e c t i o n a g e

Although there are many reports in the literature of correlated effects of 
selection for body weight at various ages on characteristics of bone, muscle and
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fat only two experiments were specifically designed to answer the question: Does 
selection at different ages produce animals within the same body composition? 
H u l l  (1960) selected lines of mice for high weight at 3, 41/2, and 6 weeks over 
6 generations. When the lines were then compared at 6 weeks of age, the line 
selected at 3 weeks of age had a significantly higher level of abdominal fat than 
the other lines or the unselected control line. But there were odd features of the 
responses in this experiment which need to be examined. For example, the realised 
heritability of weight was highest in the line selected at 3 weeks of age. This is 
in complete contrast to the pattern of heritability estimates expected ( M o n t e i r o  
and F a l c o n e r , 1966) and, of course, resulted in a significant bias in fat compari
sons. Also, abdominal fat only was recorded. However, it was shown that a sig
nificant difference remained after statistical adjustment for body size. The inter
pretation put forward by H u l l  was:

«It may be that at the age of 3 weeks fat deposition has just begun in 
some animals but not in others and that selection at this age acts by picking 
out those animals which will go on to lay down large amounts of fat.»

In our recent work ( M c C a r t h y  and H a y e s , in press) we take a radically different 
view of the role of fat in selection responses.

First, a brief resume of our results which agree with those of H u l l . We 
selected for high weight at 5 and 10 weeks of age for 15 generations and then 
assessed the fatness by chemical analysis of the carcase at 5, 10 and 21 weeks 
of age. Clear evidence was got that selection for high body weight at the early 
age gave fatter mice than selection at the later age. This prompted the critical 
question: What does selection for large body size discriminate for and against 
at the different ages? Food intake is an obvious choice. Previous work with 
selected lines has given several instances of correlated increase in appetite (e. g. 
T i m o n  and E i s e n , 1970). We further suggest that selection for large body size may 
also discriminate against animals which are genetically most inclined to deposit 
fat prior to the age at which selection is exercised. Animals with high intakes 
will always be selected of course but fat deposition enters the picture because 
it is more demanding of utilisable energy than other tissues. Our interpretation 
assumes that the rate and timing of fat deposition are largely weight dependent 
traits but also possess some variance independent of body weight. The simplest 
way to comprehend our interpretation is in terms of an index, body size, contain
ing two variables, feed intake and degree of fat depososition. At early ages, since 
there is relatively little fat deposited in the body, little or no emphasis is given 
to the latter variable. Therefore, in lines selected early, deposition of fat will 
occur at the same stage of growth and at the same relative rate as in the base 
population. In the case of selection for large size at later ages, some emphasis 
is given to the second variable in favour of animals which postpone fat deposition. 
The implications of this interpretation for other selection results in mice and 
larger animals will be discussed at this point.

E f f e c t o f l e v e l  of n u t r i t i o n  at s e l e c t i o n

The practical implications of genetical variation in rate and timing of fat 
deposition raises the whole question of the optimum level of food intake on which
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to select animals. This will be discussed with reference to the model outlined 
above. The previous relevant work of Falconer (1960) and others such as T imon 
and E isen (1970) on the effects of selection on food intake and growth will be 
reviewed as a background for the presentation of experiments in progress at the 
time of submitting this paper.

RESUME

Les implications pratiques des variations genetiques en proportion et mesure 
de la deposition de graisse souleve toute la question du niveau maximum de ration 
d’alimentation sur lequel on selectionne les animaux. Cela sera discute en relation 
avec le modele decrit ci-dessus. Les travaux precedents et importants de Falco
ner (1960) et d’autres comme T imon et E isen (1970) sur les effets de selection sur 
la ration d’alimentation et croissance sont revises comme base pour la presentation 
d’experiences en cours au moment de remettre ce papier.

RESUMEN

Las im plicacion es practicas de las variaciones geneticas en la p rop ortion  y  con 
trol de la fo rm a tio n  de grasa alcanzan a tod o  el problem a del n ivel op tim o de la 
racion  para seleccionar a los animales. E lio sera analizado co n  referencia al 
m od elo  c itado en la com u nicacion . E l im portante traba jo  anterior de Falconer 
( 1960) y de otros co m o  T imon y  E isen (1970) sobre los e fectos de la selection  en 
la racion  de a lim en tation  y crecim iento son revisados co m o  base para la presen
tation  de experim entos en curso en el m om ento de term inar el presente trabajo.
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