
Theor. Appl. Genet. 50, 1 7 9 - 1 8 4  ( 1 9 7 7 )  
.... ~ .  ~ ~ ~ 

�9 by S p r i n g e r - V e r l a g  1977 
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Summary. An examination was carried out of the feed intake, feed efficiency and body composition of selected 
and unselected mice. It was demonstrated that selected mice utilised food more economically, and, in total, 
produced more protein than the control animals. However, selection had a negative influence on the percentage 
content of protein and ash. Also, selection caused greater adiposity of selected females and a greater water 
content in the bodies of selected males (in %). 
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I n t r o d u c t i o n  

In the breeding of farm animals the daily weight gains 

are considered one of the more important selection 

criteria. The quantity of food consumed by the animals 

per unit of gain and the carcass components giving rise 

to the increase of body weight are also significant 

problems. At present, main attention is paid to the 

maximum accumulation of protein in the muscle tis- 

sue. This problem has been analysed by Kielanowski 

(1972) and many others. However, because it is 

easiest to examine the influence of selection of feed 

efficiency and on the accumulation of various compo- 

nents in the body on laboratory animals, many inves- 

tigations have been devoted to these questions using 

mice or rats as experimental material. 

McPhee and Neill (1976) analysed the body compo- 

sition of mice selected for large and small weights at 

the age of 8 weeks - and of unselected mice - and de- 

monstrated that at low body weights the mice selected 

for large weights contained the least fat. The adiposity 

of mice from the same line increased quickly with in- 

creasing body weight. Moreover, these authors re- 

corded that the correlation coefficients between the 

body weight and content of fat, protein, water and ash 

were high in the lines examined. In turn Timon et al. 
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( 1 9 7 0 )  d e m o n s t r a t e d  a b e t t e r  f e e d  c o n v e r s i o n  in 

m i c e  s e l e c t e d  f o r  l a r g e  w e i g h t  g a i n s  t h a n  in  t h o s e  u n -  

s e l e c t e d .  They a l s o  found  a p e r c e n t a g e  i n c r e a s e  of  

f a t  a n d  a l o w e r  p e r c e n t a g e  of w a t e r  in  t h e  t i s s u e s  of  

s e l e c t e d  a n i m a l s  a s  c o m p a r e d  w i th  t h o s e  u n s e l e c t e d .  

B i o n d i n i  e t  a l .  ( 1 9 6 8 )  found  t h a t  t h e  i n c r e a s e  in  t h e  

fat percentage content in mice selected for greater 

weight gains amounted to 73 %, while the protein con- 

tent simultaneously decreased by about 16 % (com- 

pared with the control mice). 

Van der Wal et al. (1976) investigated the accu- 

mulation of fat and protein in two mice lines, main- 

tained on d i f f e r e n t  n u t r i t i o n  l e v e l s  a n d  s e l e c t e d  f o r  

w e i g h t  g a i n s  a n d  l i t t e r  s i z e .  They  e x a m i n e d  t h e  body  

c o m p o s i t i o n  of  m i c e  of  v a r i o u s  a g e s  and  d e m o n s t r a t e d  

c o n s i d e r a b l e  d i f f e r e n c e s  b e t w e e n  t h e  l i n e s ,  p r i n c i p a l -  

ly  in  r e l a t i o n  to t h e  m a i n t e n a n c e  s y s t e m .  D a w s o n  et  

a l .  ( 1 9 7 2 ) ,  a n a l y s i n g  t h e  body  c o m p o s i t i o n  of  m i c e  

s e l e c t e d  a c c o r d i n g  to  v a r i o u s  s e l e c t i o n  i n d e x e s ,  a l s o  

d e m o n s t r a t e d  s i g n i f i c a n t  d i f f e r e n c e s  in  t h e  c h e m i c a l  

c o m p o s i t i o n  of  t h e  a n i m a l s  e x a m i n e d .  

A s  r e g a r d s  food i n t a k e ,  R o b e r t s  ( 1 9 7 3 )  d e m o n -  

s t r a t e d  t h a t  m i c e  s e l e c t e d  f o r  l a r g e  body  w e i g h t s  a t  

t h e  a g e  of  6 w e e k s  c o n s u m e  a b o u t  20~  m o r e  food  

t h a n  d id  t h e  c o n t r o l s ,  w h i l e  m i c e  s e l e c t e d  f o r  s m a l l  

b o d y  w e i g h t s  t ook  20 % l e s s  food  t h a n  t h e  c o n t r o l  o n e s .  

S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by  B r o w n  a n d  F r a h m  

( 1 9 7 5 ) .  T h e s e  a u t h o r s  a s c e r t a i n e d  t h a t  m i c e  s e -  

l e c t e d  f o r  i n c r e a s e d  b o d y  w e i g h t s  a n d  w e i g h t  g a i n s  
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c o n s u m e d  a b o u t  1 7 . 4  g m o r e  food,  bu t  s i m u l t a n e o u s l y  

t h e i r  f e e d  e f f i c i e n c y  w as  a s  m u c h  a s  2 1 . 6  ~ b e t t e r  

c o m p a r e d  w i t h  t h e  c o n t r o l  a n i m a l s .  

N o t t e r  e t  e l .  ( 1 9 7 6 )  e s t i m a t e d  t h e  h e r i t a b i l i t y  ( r e -  

g r e s s i o n  of  o f f s p r i n g  on  m i d p a r e n t )  of  t h e  r a t e  of  l e a n  

g a i n  a s  0 . 2 0  + 0 . 1 2  a n d  of  t h e  e f f i c i e n c y  of  p r o t e i n  

g a i n  a s  0 . 2 4  + 0 . 8 .  S u t h e r l a n d  e t  e l .  ( 1 9 7 0 )  r e c o r d e d  

t h e  r e a l i s e d  h e r i t a b i l i t y  of  g r o w t h  r a t e  a s  0 . 2 3  -+ 0 .  020 ,  

of  f e e d  e f f i c i e n c y  0 . 1 7  • 0 . 0 4 2 ,  and  of  f e e d  i n t a k e  

0 . 2 0  • 0.057. 

Jara-Almonte and White (1974) ascertained that 

the heritability of feed intake ranged between 0.25 

and 0.31 and of feed conversion between 0. I0 and 

0.21. According to these authors feed intake was 

correlated with the weight gains and between the 

21st and 42nd day of life it amounted to 0.52; be- 

tween the 42nd and 56th day it was 0.71, and be- 

tween the 21st and 56th day 0.75. The respective 

genetical correlations amounted to 0.91, 0.98 and 

0.85. 

Gal l  e t  a l .  ( 1 9 6 7 )  s t a t e d  t h a t  t he  p r o t e i n  m e t a -  

b o l i c  a c t i v i t y  d e m o n s t r a t e d  a p o s i t i v e  g e n e t i c a l  c o r -  

r e l a t i o n  w i th  t h e  body  w e i g h t ,  c a r c a s s  w e i g h t  a n d  

w i th  c o n t e n t  of  n i t r o g e n  in  t h e  c a r c a s s  of  28 day  o ld  

m i c e .  K o w n a c k i  e t  a l .  ( 1 9 7 5 ) ,  e x a m i n i n g  t h e  b a s a l  

m e t a b o l i s m  of  s e l e c t e d  a n d  u n s e l e c t e d  m i c e  m a i n -  

t a i n e d  on  v a r i o u s  n u t r i t i o n a l  l e v e l s ,  a s c e r t a i n e d  a 

n e g a t i v e  c o r r e l a t i o n  b e t w e e n  t h e  g r o w t h  r a t e  of  y o u n g  

m i c e  a n d  t h e i r  b a s a l  m e t a b o l i s m  a t  t h e  a g e  of  5 

m o n t h s .  The  d i f f e r e n c e s  in  b a s a l  m e t a b o l i s m  b e t w e e n  

t h e  s e l e c t e d  a n d  u n s e l e c t e d  m i c e  w e r e  s i g n i f i c a n t  s t a -  

t i s t i c a l l y .  Thus  t h e  p r e s e n t  i n v e s t i g a t i o n s  w e r e  a i m e d  

a t  d e v e l o p i n g  t h e  e x p e r i m e n t s  c o n d u c t e d  p r e v i o u s l y .  

An  a n a l y s i s  w as  c a r r i e d  out  of  t h e  t o t a l  f e e d  i n t a k e  

a n d  f e e d  i n t a k e  p e r  1 g r a m  of  w e i g h t  g a i n  by  m i c e  s e -  

l e c t e d  f o r  i n c r e a s e d  w e i g h t  g a i n s ,  a g e d  3 to 6 w e e k s ,  

a n d  by  u n s e l e c t e d  o n e s .  A c o m p a r i s o n  w a s  a l s o  m a d e  

of  t h e  body  c o m p o s i t i o n  of  a n i m a l s  f r o m  t h o s e  l i n e s .  

M a t e r i a l s  a n d  M e t h o d s  

The  m i c e  u s e d  f o r  t h e  e x p e r i m e n t  ( K o w n a c k i  a n d  Zuk  
1977)  w e r e  s u b j e c t e d  to  m a s s  s e l e c t i o n  f o r  w e i g h t  
g a i n s  b e t w e e n  t h e  3 r d  a n d  6 th  w e e k  of  a g e  in  p o p u -  
l a t i o n s  of  d i f f e r e n t  s i z e s  o v e r  16 g e n e r a t i o n s .  The  
p o p u l a t i o n s  w e r e  c o m p o s e d  o f  t h e  f o l l o w i n g  n u m b e r  
of  animals: 10(5of+ 59), 2 0 ( 1 0 d +  I09), 50(25d+ 
25Q), 100(50d + 50Q), 150(75d+ 75Q) and 200(100d+ 
100Q). Each population corresponded with an identi- 
cal unselected control population. The experiment 
was conducted in 3 replications. 

D u r i n g  the  s e l e c t i o n  e x p e r i m e n t  m a t i n g  b e t w e e n  
f u l l - s i b s  w a s  a v o i d e d  in o r d e r  to d i m i n i s h  i n b r e e d i n g .  
A f t e r  b i r t h ,  t he  l i t t e r s  w e r e  r e d u c e d  to 8 a n i m a l s  in  
o r d e r  to  e q u a l i z e  t h e  l i t t e r  s i z e s .  The  a n i m a l s  w e r e  
p l a c e d  in  a m o u s e  r o o m  l i t  f o r  12 h o u r s  p e r  d a y ,  a t  
a t e m p e r a t u r e  of  a b o u t  20-22~  a n d  h u m i d i t y  a b o u t  
60 ~. They  w e r e  f ed  on  a s t a n d a r d  p e l l e t e d  food .  

The  a n i m a l s  f r o m  t h e  16th g e n e r a t i o n  w e r e  u s e d  
f o r  c r o s s i n g  b e t w e e n  r e p l i c a t e s  b o t h  in s e l e c t e d  and  
c o n t r o l  p o p u l a t i o n s ,  a c c o r d i n g  to t h e  f o l l o w i n g  m e t h -  
od :  

I c r o s s i n g  - b e t w e e n  r e p l i c a t e s  A,  B a n d  C 

Acf • BQ 
C 4  x AQ 
Bd • CQ 

II crossing 

AB~ • Cd 
ACQ x Bd 
BCQ • Act 

T h u s ,  a n i m a l s  w e r e  p r o d u c e d  w i th  t h e  a c c u m u l a t e d  
s e l e c t i o n  r e s p o n s e s  a n d  f r e e  f r o m  i n b r e e d i n g .  F o r  
t h e s e  i n v e s t i g a t i o n s  o n l y  m i c e  f r o m  the  l a r g e s t  p o p -  
u l a t i o n  w e r e  u s e d  - 200(  100d + 100~)  - in  w h i c h  t he  
s e l e c t i o n  r e s p o n s e  w a s  t h e  l a r g e s t .  F r o m  t h i s  p o p u -  
l a t i o n ,  f r o m  e a c h  r e p l i c a t e  a n d  f r o m  e a c h  l i t t e r ,  o n e  
f e m a l e  a n d  o n e  m a l e  w e r e  c h o s e n  a t  r a n d o m  f o r  n u -  
t r i t i o n a l  i n v e s t i g a t i o n s  a n d  t h e  a n a l y s i s  of  body  c o m -  
p o s i t i o n .  

These investigations were aimed at examining to 
what degree the selection for weight gains influenced 
the feed efficiency and body composition. 

The material was analysed separately for males 
and females both in the selected and unselected lines. 
A record was made of the quantity of food consumed 
between the 3rd and 6th week of life and the quantity 
of food consumed per I g of weight gain was calcu- 
lated. The analysis of body composition covered the 
determination of water, protein, fat and ash content. 

The quantity of food consumed was determined for 
each animal separately, as the mice were kept in 
specially constructed, individual Cages. For one che- 
mical analysis three animals of the same sex (I from 
each li t ter) were used. After 24 hours of fasting 
(free access to water) the mice were killed withchlo- 
roform and autoclaved in hermetic glass containers 
(3 animals in each container). In those same contain- 
ers  the animals were homogenised in order to obtain 
uniform samples. The material thus obtained was 
used for the following analyses (according to com- 
monly accepted methods) : 
I. Water content - gravimetrically (dried at I05~ 
2. Protein content (N x 6.25) - Kjeldahl 's method 
3. Fat content - Soxhlet's method 
4. Ash content - gravimetrically (in a muffle fur- 

nace). 
For the statistical calculation an analysis of var-  

iance was used, taking into consideration the varia-  
tion between populations (selected and control),  be- 
tween replicates and within replicates. As a smaller  
number of animals was used (3 mice for I analysis) 
for the analysis of the chemical body composition, the 
variation between replicates was omitted. The compar- 
ison of individual groups of animals (in the case of 
chemical analysis) was performed by way of Duncan's 
t e s t .  
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R e s u l t s  

R e s p o n s e  to s e l e c t i o n  

A s  a r e s u l t  of  s e l e c t i o n  c o n d u c t e d  f o r  16 g e n e r a t i o n s  

t he  a n i m a l s  d e c i d e d l y  d i f f e r e d  f r o m  the  u n s e l e c t e d  

c o n t r o l s .  D i f f e r e n c e s  o c c u r r e d  in we igh t  g a i n s  b e -  

t w e e n  the  3 rd  and  6th week  of a g e ,  wh ich  was  a l s o  

r e f l e c t e d  in the  body  w e i g h t s  of  6 w e e k s  o ld  m i c e  

(Tab le  1 ) .  The d i f f e r e n c e s  b e t w e e n  t h e  s e l e c t e d  and  

u n s e l e c t e d  a n i m a l s  w e r e  h igh ly  s i g n i f i c a n t ,  bo th  in 

t he  16th g e n e r a t i o n  and a f t e r  t h e  r e c i p r o c a l  c r o s s -  

ing of t h r e e  r e p l i c a t e s .  This  r e c i p r o c a l  c r o s s i n g  w a s  

a i m e d  at  c o m p a r i n g  the  s e l e c t e d  and  u n s e l e c t e d  a n i -  

m a l s  when  f r e e  of  i n b r e e d i n g .  

A l t h o u g h  the  c o e f f i c i e n t  of  i n b r e e d i n g  w a s  low in 

t h e  16th g e n e r a t i o n  ( 0 . 7 4  g in t he  s e l e c t e d  and  0 . 5 0  7~ 

in t he  c o n t r o l  p o p u l a t i o n )  it i s  w o r t h  e m p h a s i s i n g  

tha t  t h e  r e c i p r o c a l  c r o s s i n g  of  r e p l i c a t e s  d id  not  

c a u s e  an i n c r e a s e  in body  w e i g h t s  and  w e igh t  g a i n s  

of  m i c e ,  but on t h e  c o n t r a r y  - a d e c r e a s e .  S l i gh t l y  

s i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by R u t l e d g e  et  a l .  

( 1 9 7 4 ) .  H o w e v e r ,  F a l c o n e r  ( 1 9 6 4 ) s t a t e s  tha t  1% of  

i n b r e e d i n g  c a u s e s  a d e p r e s s i o n  in t h e  body  we igh t  of  

6 - w e e k - o l d  m i c e  r e a c h i n g  0 . 2 6  ~. 

The s e l e c t i o n  r e s u l t s  o b t a i n e d  in  t he  w h o l e  p o p u -  

l a t i o n ,  a f t e r  r e c i p r o c a l  c r o s s i n g  of  t he  l i n e s  (Table  

1) ,  d i f f e r e d  s l i g h t l y  f r o m  the  r e s u l t s  o b t a i n e d  in t h e  

g r o u p s  of  a n i m a l s  u s e d  f o r  n u t r i t i o n a l  i n v e s t i g a t i o n s  

(Tab le  2 ) .  H o w e v e r ,  t h i s  i s  j u s t i f i e d  a s  t h e  a n i m a l s  

u s e d  f o r  t h e  n u t r i t i o n a l  e x p e r i m e n t s  w e r e  kep t  in  i n -  

d iv idua l  c a g e s  b e t w e e n  t h e  3 rd  and 6th week  of  a g e ,  

in o r d e r  to  c o n t r o l  t he  q u an t i t y  of  food c o n s u m e d .  

Tab le  1. M e a n  body  w e i g h t s  and  we igh t  g a i n s  of  m i c e  in t h e  w h o l e  p o p u l a t i o n  in g r a m s  
( b e f o r e  and  a f t e r  r e c i p r o c a l  c r o s s i n g )  

Weigh t  a t  P o s t w e a n i n g  
Type of  6 w e e k s  o ld  w e i g h t  g a i n  

A n i m a l s  l i n e  Sex  n x + S . E .  x + S . E .  

cr 597 29 .97  + 0 . 2 1  19 .28  + 0 . 1 9  
S e l e c t e d  

F r o m  16th Q 598 25 .81  • 0 . 2 0  13 .37  + 0 . 2 2  

g e n e r a t i o n  d 554 22 .27  • 0 . 2 6  15 .40  + 0 . 2 2  
U n s e l e c t e d  

9 543 19 .36  + 0 . 2 5  1 0 . 6 2  + 0 . 2 1  

A n i m a l s  d 739 28 .93  -+ 0 . 3 6  18 .60  + 0 . 2 7  
S e l e c t e d  

o b t a i n e d  (P 670 2 4 . 4 2  + 0 . 2 8  14 .49  -+ 0 . 1 8  

by r e c i p r o c a l  d 655 22 .79  + 0 . 3 1  12.81 -+ 0 . 1 9  
c r o s s i n g  of  U n s e l e c t e d  ~ 659 19 .26  -+ 0 . 2 2  9 . 5 6  + 0 . 1 7  
r e p l i c a t e s  

n = n u m b e r  
x = m e a n  

S . E .  = s t a n d a r d  e r r o r  

Tab le  2. We igh t  g a i n s ,  f e e d  i n t a k e  and  f e e d  e f f i c i e n c y  o b t a i n e d  f o r  m i c e  u s e d  f o r  t h e  n u t r i t i o n a l  
i n v e s t i g a t i o n s  ( in  g r a m s )  

F e e d  i n t a k e  F e e d  i n t a k e  p e r  
Pos twean ing~  b e t w e e n  t h e  l g  of  w e i g h t  ga in  

Type of  w e i g h t  g a i n s  3 and  6 week  b e t w e e n  3 a n d  6 week  
s e l e c t i o n  Sex  n x • S . E .  x -+ S . E .  ~ + S . E .  

cr 134 1 6 . 2 9  i 0 . 2 0  99 .52 -+  0 . 9 2  6 . 2 3  i 0 . 0 9  
S e l e c t e d  9 136 13 .90  -+0 .18  97 .21  + 0 . 9 6  7 . 1 4  + 0 . 1 4  

d 159 11 .98  + 0 . 2 1  9 3 . 5 7  + 0 . 8 7  8 . 2 0  + 0 . 1 8  
U n s e l  ec t  ed  161 9 . 3 8  + 0 . 1 8  8 9 . 8 0  • 0 . 7 8  10 .60  + 0 . 2 8  

n = n u m b e r  
x = m e a n  

S . E .  = s t a n d a r d  e r r o r  
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Tab le  3.  S u m m a r y  of  t he  a n a l y s i s  of  v a r i a n c e  f o r  we igh t  g a i n ,  f e e d  i n t ak e  and  f e e d  e f f i c i e n c y  

S o u r c e  

M e a n  s q u a r e  

D e g r e e s  of  P o s t w e a n i n g  Total  f e e d  
f r e e d o m  we igh t  ga in  i n t a k e  
d 9 d 9 d 

Feed intake per 
lg of gain 
d 9 

Total  292 296 

B et  w e e n  
p o p u l a t i o n s  1 1 1349.09  ~ 1509 .97  ~ 2571 .08  ~e 

B e t w e e n  
4 4 2 2 . 7 5 ~  1 8 . 6 9 ~  8 4 1 . 0 3 ~  

r e p l i c a t e s  

Wi th in  
287 191 5 .95  4 .79  106.96  

r e p l i c a t e s  

4051.09~*~ 2 8 5 .8 1 ~*  7 5 2 . 3 9 ~  

776 .71  ~*~ 2 4 . 5 9 ~  43 .89  ~ 

101 .10  2 .92  7 .58  

S i g n i f i c a n t  a t  l e v e l  P = 0 . 0 5  
~ S i g n i f i c a n t  at  l e v e l  P = 0 . 0 1  

F e e d  i n t a k e  by m i c e  b e t w e e n  the  3 rd  and  6th week  

of  age  

D u r i n g  the  p e r i o d  i n v e s t i g a t e d  the  s e l e c t e d  m i c e  a s -  

s u m e d  m o r e  food than  t h e  c o n t r o l  o n e s  (Tab le  2 ) .  The 

d i f f e r e n c e s  w e r e  h igh ly  s i g n i f i c a n t  (P  < 0 . 0 1 )  in  t he  

g r o u p s  of  bo th  f e m a l e s  and  m a l e s  (Table  3 ) .  H o w -  

e v e r ,  o n e  m u s t  e m p h a s i s e  a l s o  tha t  the  body w e i g h t s  

and  we igh t  g a i n s  of  s e l e c t e d  m i c e  w e r e  c o n s i d e r a b l y  

h i g h e r  t han  t h o s e  of  t he  c o n t r o l  a n i m a l s .  The c r o s s -  

ing  of  r e p l i c a t e s  a l s o  had  a s i g n i f i c a n t  i n f l u e n c e  (P  < 

0 . 0 1 )  on the  f e e d  i n t a k e  b e t w e e n  r e p l i c a t e s  in both  t h e  

g r o u p s  of  m a l e s  and  f e m a l e s  (Tab le  3 ) .  

F e e d  i n t ake  p e r  1 g of  we igh t  ga in  b e t w e e n  the  

3 rd  and  6th week  of  age  

High ly  s i g n i f i c a n t  d i f f e r e n c e s  (P < 0 . 0 1 )  w e r e  a s -  

c e r t a i n e d  in  t he  food i n t a k e  p e r  1 g of  we igh t  ga in  

b e t w e e n  the  s e l e c t e d  and c o n t r o l  m i c e .  The s e l e c t e d  

m i c e  u s e d  c o n s i d e r a b l y  l e s s  food ( m a l e s  by 1 .97  g - 

2 4 . 0 2 5  and  f e m a l e s  by 3 . 4 6 g -  3 2 . 6 4 5  p e r  l g  of  

we igh t  g a i n )  than  the  c o n t r o l  o n e s  (Table  2 ) .  The 

c r o s s i n g  of  r e p l i c a t e s  had  s i g n i f i c a n t  i n f l u e n c e  on 

t h e  d i f f e r e n c e s  in t he  f e e d  e f f i c i e n c y  b e t w e e n  r e p l i -  

c a t e s  (Table  3 ) .  

Body c o m p o s i t i o n  of  t he  a n i m a l s  i n v e s t i g a t e d  

It was  c l e a r  f r o m  the  i n v e s t i g a t i o n s  c o n d u c t e d  tha t  

s e l e c t i o n  fo r  i n c r e a s e d  we igh t  g a i n s  b e t w e e n  the  3 rd  

and  6th week  of  a g e  a l so  c a u s e d  c h a n g e s  in the  body 

c o m p o s i t i o n  of  the  a n i m a l s  s e l e c t e d  (Table  4 ) .  In 

p a r t i c u l a r s  h igh ly  s i g n i f i c a n t  d i f f e r e n c e s  (P < 0 . 0 1 )  

o c c u r r e d  in t he  p e r c e n t a g e  c o n t e n t  of  p r o t e i n  and a s h  

in f a v o u r  of  the  u n s e l e c t e d  a n i m a l s .  S i g n i f i c a n t  d i f -  

f e r e n c e s  in fat  c o n t e n t  w e r e  o b s e r v e d  on ly  in the  

g r o u p  of  f e m a l e s ,  which  a f t e r  s e l e c t i o n  w e r e  c h a r -  

Tab le  4. C h e m i c a l  a n a l y s i s  of  t h e  body c o m p o s i t i o n  of  m i c e  ( in  ~) 

N u m b e r  of  

Line  G r o u p  Sex  a n i m a l s  a n a l y s e s  W a t e r  F a t  P r o t e i n  Ash 

1 0 117 39 7 0 . 3 6  -+ 0 . 1 5  
S e l e c t e d  2 9 120 40 7 0 . 1 3  + 0 . 2 1  

3 0 147 59 6 9 . 5 2  -+ O. 14 
U n s e l  e c t e d  4 9 150 50 69 .70  + 0 . 1 7  

S i g n i f i c a n c e  o f  d i f f e r e n c e s  b e t w e e n  g r o u p s  1 and  3 ~ 

4 .59  + 0 . 1 7  
5 .66  -+ 0 . 2 1  

4 . 6 9  + 0 . 1 6  
4 . 9 9  +- 0 . 1 6  

1 and 2 ~* 
2 and  4 ~ 

21 .18  + 0.11 
20.04 -+ 0.08 

21 .66  -+ 0 . 0 9  
20.85-+ 0 . 1 2  

1 and  2 ~ 
1 and  3 ~ 
2 and  4 ~ 
3 and  4 ~  

3 . 5 8  -+ 0 . 0 4  
3 .80  • 0 . 0 4  

3 . 8 2  +- 0 . 0 3  
4 .10  + 0 . 0 3  

1 and  2 ~ 
1 and  3 ~  
2 and  4 ~  
3 and  4 ~ 

S i g n i f i c a n t  at  l e v e l  P = 0 . 0 5  
~ S i g n i f i c a n t  at  l e v e l  P = 0 . 0 1  
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a c t e r i s e d  by  a h i g h e r  p e r c e n t a g e  c o n t e n t  of t h i s  c o m -  

p o n e n t  c o m p a r e d  w i th  t h e  c o n t r o l  g r o u p .  A l s o ,  f o r  t h e  

p e r c e n t a g e  c o n t e n t  of  w a t e r  in  t h e  b o d y ,  t h e  s e l e c t e d  

m a l e s  s u r p a s s e d  (P  < 0 . 0 1 )  t h e  u n s e l e c t e d  m a l e s .  In 

t h e  g r o u p  of  f e m a l e s  no  s i g n i f i c a n t  d i f f e r e n c e s  in  w a -  

t e r  c o n t e n t  w e r e  found  b e t w e e n  t h e  s e l e c t e d  a n d  u n -  

s e l e c t e d  a n i m a l s .  

H i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  ( P  < 0 . 0 1 )  o c c u r r e d  

b e t w e e n  t he  m a l e s  and  f e m a l e s  in  p e r c e n t a g e  c o n t e n t  

of  p r o t e i n ,  a s h  and  fa t  ( f a t  o n l y  in  t h e  c a s e  of  s e l e c -  

t ed  a n i m a l s ) .  In t h e  g r o u p s  of  b o t h  s e l e c t e d  a n d  c o n -  

t r o l  a n i m a l s  t h e  f e m a l e s  d e m o n s t r a t e d  a h i g h e r  a s h  

c o n t e n t  w h i l e  t h e  m a l e s  s h o w e d  a h i g h e r  p r o t e i n  c o n -  

t e n t .  On ly  t he  s e l e c t e d  f e m a l e s  w e r e  c h a r a c t e r i s e d  

by  a h i g h e r  fa t  c o n t e n t  t h a n  t h e  m a l e s .  

On t h e  b a s i s  of  t h e  c h e m i c a l  a n a l y s e s  i t  s e e m s  

t h a t  t h e  s e l e c t i o n  c o n d u c t e d  h a d  a n e g a t i v e  i n f l u e n c e  

o n  t h e  q u a l i t y  o f  t h e  a r f i m a l s '  body  c o m p o s i t i o n .  The  

r e s u l t s  o b t a i n e d  a p p r o a c h  t h o s e  r e c o r d e d  by  B i o n d i n i  

e t  a l .  ( 1 9 6 8 ) ,  T i r n o n e t  a l .  ( 1 9 7 0 ) ,  D a w s o n e t  a l .  

( 1 9 7 2 )  a n d  o t h e r s .  

R e c a p i t u l a t i n g ,  o n e  c a n  s t a t e  t h a t  s e l e c t i o n  h a d  a 

p o s i t i v e  e f f e c t  f r o m  t h e  b r e e d e r s  ' p o i n t  of  v i e w .  A s  

a r e s u l t  of s e l e c t i o n  t he  w e i g h t  g a i n s  i n c r e a s e d  s i g -  

n i f i c a n t l y ,  t he  a n i m a l s  u t i l i s e d  t h e i r  food  m o r e  e c o -  

n o m i c a l l y  a n d ,  in  a b s o l u t e  t e r m s ,  p r o d u c e d  c o n s i d e r -  

a b l y  m o r e  p r o t e i n  t h a n  t h e  c o n t r o l  o n e s .  At  t h e  a g e  o f  

6 w e e k s  o n e  s e l e c t e d  m a l e  p r o d u c e d  on  a v e r a g e  

5 . 6 8  g of  p r o t e i n  a n d  o n e  s e l e c t e d  f e m a l e  4 . 8 3  g of  

p r o t e i n ,  w h i l e  t he  c o n t r o l  m a l e s  p r o d u c e d  o n l y  5 . 1 6  g 

a n d  c o n t r o l  f e m a l e s  4 . 1 6  g of  p r o t e i n .  

D i s c u s s i o n  

B e c a u s e  s e l e c t e d  m i c e  h a v e ,  a s  a r u l e ,  a h i g h e r  d e -  

g r e e  of  i n b r e e d i n g  t h a n  t h e  c o n t r o l s ,  u n s e l e c t e d  

o n e s ,  a r e c i p r o c a l  c r o s s i n g  w a s  c a r r i e d  out  of t he  

t h r e e  r e p l i c a t e s ,  b o t h  w i t h i n  t he  s e l e c t e d  a n d  c o n -  

t r o l  m i c e .  A l t h o u g h  in t he  p r e s e n t  e x p e r i m e n t  i n -  

b r e e d i n g  w a s  no t  v e r y  i n t e n s i v e  (0 .747~ in s e l e c t e d  

a n d  0 . 5 0  Y~ in c o n t r o l  a n i m a l s )  i t  c o u l d  i n f l u e n c e  t h e  

e x p e r i m e n t a l  r e s u l t s .  Thus  t h e  r e c i p r o c a l  c r o s s i n g  

b e t w e e n  r e p l i c a t e s  w a s  c o n d u c t e d  in s u c h  a way a s  

to  o b t a i n  a n i m a l s  w i t h  t h e  a c c u m u l a t e d  r e s p o n s e s  

a n d  c o m p l e t e l y  f r e e  of i n b r e e d i n g ,  a n d  d i f f e r i n g  on ly  

in  o n e  f a c t o r  - s e l e c t i o n .  

F r o m  t h e  i n v e s t i g a t i o n s  c o n d u c t e d  it  s e e m s  t h a t  

s e l e c t i o n  had  a d e c i s i v e  p o s i t i v e  i n f l u e n c e  not  o n l y  

o n  t h e  s i z e  of  w e i g h t  g a i n s  b e t w e e n  t h e  3 r d  a n d  6th  

w e e k  of  a g e  but  a l s o  o n  f e e d  e f f i c i e n c y .  The  s e l e c t -  

ed  m i c e  u s e d  h i g h l y  s i g n i f i c a n t l y  ( P  < 0 . 0 1 )  l e s s  

food  p e r  1 g of  w e i g h t  g a i n  t h a n  t h e  c o n t r o l  a n i m a l s .  

T h e s e  r e s u l t s  c o r r e s p o n d  w i t h  t h o s e  o b t a i n e d  by  T i -  

m o n  e t  a l .  ( 1 9 7 0 ) ,  B r o w n  a n d  F r a h m  ( 1 9 7 5 )  a n d  

o t h e r  a u t h o r s .  

F r o m  t h e  c h e m i c a l  a n a l y s e s  of  t h e  body  c o m p o s i -  

t i o n  of  s e l e c t e d  a n d  u n s e l e c t e d  m i c e  i t  i s  c l e a r  t h a t  

s e l e c t e d  m i c e  h a v e  a s m a l l e r  p e r c e n t a g e  c o n t e n t  of  

p r o t e i n  a n d  a s h ,  w h i l e  s e l e c t e d  f e m a l e s  a l s o  h a v e  

m o r e  f a t .  M o r e o v e r ,  t h e  s e l e c t e d  m a l e s  a r e  c h a r a c -  

t e r i s e d  by  a g r e a t e r  p e r c e n t a g e  c o n t e n t  of  w a t e r  in  

t h e  body  t h a n  t h e  u n s e l e c t e d  o n e s .  
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