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Direct and Correlated Responses to Selection for Increased 
Postweaning Gain in Mice' 
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D e p a r t m e n t  of D a i r y  Science,  Vi rg in ia  Po ly t echn i c  I n s t i t u t e  and  S t a t e  U n i v e r s i t y ,  B l a c k s b u r g  (USA) 

Summary. Mass selection for increased body weight gain from 2t to 42 days of age was practiced for 12 generations 
in four replicate lines of ICR-albino mice. Response to selection averaged 0.56 -r 0.03 g. per  generation. This response 
represented an increase of 7.0 genetic s tandard  deviation units and 3.4 phenotypic s tandard  deviation units in t2  
generations. The realized her i tabi l i ty  pooled over the four replicates was 0.24 • 0.02. Sizable positive correlated 
responses were found for 42 and 56-day weight and gain from 42 to 56 days. Much smaller positive correlated responses 
were noted for 12-day l i t ter  weight and 12-day individual  weight. Neither l i t ter  size nor weaning weight were signi- 
f icantly altered by selection for increased postweaning gain. Reproductive efficiency measured as percent fertile 
matings declined significantly in the selected lines. 

R a h n e f e l d  et al. (1963) sugges t ed  t h a t  ea r ly  pos t -  
wean ing  b o d y  weight  ga in  m a y  serve  as a more  useful  
c r i t e r ion  for  the  s t u d y  of se lec t ion  for g rowth  in mice 
t h a n  six week b o d y  weight  s ince i t  s e e m e d  t o  be 
fa i r ly  i n d e p e n d e n t  of m a t e r n a l  inf luences ,  was mode-  
r a t e l y  he r i t ab l e  a n d  could  be a c c u r a t e l y  a n d  eas i ly  
measured .  Successful  se lect ion e x p e r i m e n t s  u t i l i z ing  
e i the r  m a t u r e  we igh t  or p o s t w e a n i n g  ga in  have  been 
r e p o r t e d  (MacAr thur ,  t949;  Fa l cone r ,  1953; R a h n e -  
feld et al. t963 ;  Robe r t s ,  1966, and  Brad fo rd ,  197t) .  
Whi l e  the  resu l t s  of d i rec t  response  to  se lec t ion  have  
gene ra l l y  been  cons i s t en t  a m o n g  these  repor t s ,  corre-  
l a t e d  responses  in o the r  g rowth  t r a i t s  a n d  in repro-  
duc t i ve  a n d  m a t e r n a l  t r a i t s  have  var ied .  A d d i t i o n -  
a l ly ,  these  e x p e r i m e n t s  have  suf fe red  v a r i o u s l y  f rom 
lack  of a d e q u a t e  gene t ic  and  e n v i r o n m e n t a l  cont ro l ,  
smal l  p o p u l a t i o n  size a n d  subsequen t  r a p i d  increases  
in i nb reed ing  or f rom l inkage  d i s equ i l i b r ium resu l t ing  
f rom cross ing i n b r e d  l ines i m m e d i a t e l y  p r io r  to  the  
i n i t i a t i o n  of t he  e x p e r i m e n t .  

The  p u r p o s e s  of th is  s t u d y  were :  1) to  assess the  
r e l a t i v e  r a t e  of response  to  se lec t ion  for  i nc reased  
p o s t w e a n i n g  ga in  a m o n g  r e p l i c a t e d  l ines of l a b o r a t o r y  
mice ;  and  2) to  examine  gene t ic  changes  in o the r  
g rowth ,  r e p r o d u c t i v e  a n d  m a t e r n a l  t r a i t s  a s soc ia t ed  
wi th  response  to  se lec t ion  for t he  p r i m a r y  t r a i t .  

Experimental Procedure 
Laboratory Procedures. The foundation populat ion 

(ICR-Albino) was obtained from a large, random mating 
colony at  the Ins t i tu te  for Cancer Research, Philadelphia.  
After one generation of random mat ing to allow for 
acclimation to this labora tory  and to expand the original 
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base population of 100 females and 50 males, individuals 
were randomly divided into six lines. Each line consisted 
of 30 paired matings each generation. Mass selection was 
pract iced for increased body weight gain from 21 to 
42 days of age in four replicate lines ($1t, $12, $13, and 
S14), while two replicate lines (C01 and C02) were main- 
ta ined as unselected controls. Generations were con- 
temporary  in all six lines throughout  the 12 generations 
of selection reported in this paper. All animals were 
randomly mated in generation zero, and selection was 
practiced for the first t ime in the selected lines in gener- 
at ion one. 

Matings were made when dams were eight to ten weeks 
of age. Selected individuals  were mated at  random with 
the exception tha t  no full-sib or first cousin matings 
occurred. Males were in the mat ing cages for 16 days, 
after which females in individual  cages were checked 
twice daily for lit ters.  Only first par i ty  l i t ters were used. 
Number of live young born (litter size) was recorded at  
b i r th  and the l i t ters were standardized to eight (four 
males and four females) a t  five days of age. Li t ters  of 
less than eight were augmented with foster mice which 
were subsequently discarded at  weaning. 

At  t 2 days of age the young were permanent ly  identi-  
fied by toe clipping and both the to ta l  l i t ter  weight (eight 
mice) and the weight of each individual  was recorded. 
The young were weighed individual ly and weaned at  
21 days of age with four randomly al lot ted animals of 
like sex placed together in polypropylene cages. Indi-  
vidual  body weight was also recorded at  42 and 56 days 
of age. All weights were recorded to the nearest  tenth  
of a gram. 

The mice were fed Old Guilford breeder pellets during 
mating and lactat ion and were fed Purina Labora tory  
Chow during the postweaning growth phase. The labora- 
tory  was mainta ined at  approximate ly  22 ~ with 12 
hours of artificial i l lumination and t2  hours of darkness 
each day.  

Statistical Procedures. Both expected and realized 
selection differentials were calculated. Expected selection 
differential  was calculated for each line as the difference 
between the to ta l  line mean and the mean of those 
selected to be parents  within a generation. The realized 
selection differential  w a s  the mean difference between 
the to ta l  line mean and the mean of those selected pairs 
which actual ly produced a l i t ter.  Realized her i tabi l i ty  
was calculated as the deviat ion of selected line mean from 
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Table 1. Means (g), Standard Deviations, and Regressions of Means on Generations Number 
for Gain from 21 to 42 Days 

Gen C01 C02 $11 $t2 $13 S14 

0 13.3 • 3.2 14.6 4- 3.2 13.8 4- 3.3 13.5 4- 3.7 13.6 4- 3.6 13.1 4- 3.6 
1 14.84-6 .6  15 .24-7 . t  13.84-6.6  t3 .44-6 .1  t 4 .34 -6 .3  13.74-6 .2  
2 t 5 . 2 + 3 . 7  14.64-4.0  14.94-3 .9  15.04-3 .9  1 6 . 2 + 3 . 8  15.64-3 .8  
3 t 4 . 2 4 - 5 . 6  14.24-3 .9  15.44-3.7  15.54-4 .0  16.64-3 .9  t5 .24-4 .1  
4 t 6 .44 -4 .3  15.9 1 4 . 0  18.74-3.8  18.34-4.4  18.64-4 .9  18.3 i 4 . 2  
5 t 6 . 0 4 - 3 . 8  15.74-4.1 2 0 . 5 + 4 . 6  t 7 . 6 + 4 . 3  20 .64-4 .4  t 8 . 5 4 - 4 . 9  
6 15.64-4 .0  14.84-3.5 18.54-4.1 t 7 . 4 4 - 4 . 0  18.24-3.7  17.94-4.3 
7 1 5 . t 4 - 3 . 4  14.74-3.4  18.54-4 .2  17.84-4.3 18.64-3.7  t8.54-3.7 
8 14.4 i 3.2 14.34-2.8  t 7 . 2 4 - 2 . 6  16.74-3 .2  t7.0-1-3.2 16 .94-3 .2  
9 17.1 4-3.7 16.64-3 .6  23.1 4-4.0 21.1 4-3.9 21.5 4-4.2 21.9-t-4.5 

t0  15.84-3 .8  15.14-3.5 21.64-4.1 20.5-+-3.7 21 .34-4 .0  20.54-4 .3  
11 f5.2 zL 3.0 15.24-3 .2  21.1 4-3.6 t 9 . 5 + 3 . 5  2 0 . 8 •  20.4-4-3.5 
12 t 4 . 9 + 3 . 5  1 5 . 5 + 3 . 1  22.1 4-3.6 21 .54-3 .6  22 .64-3 .5  20.6-4-4.2 

Regression 
coefficients 0.t0 4- .07 O.09 4- .06 0.72 4- .12"* 0.63 • .09** O.64 4- .tO** 0.63 4- . t0"* 

** Statistically significant (P ~ 0.01). 
Standard deviation not corrected for sex differences. 

the control regressed on the accumulated selection diffe- 
rential  (Falconer, 1960). Direct response to selection was 
measured as the regression of the deviat ion of selection 
line generation mean from control line generation mean 
on generation number.  Correlated responses were mea- 
sured in the  same manner.  Homogenei ty of response 
(regression) across replicate lines was determined by 
methods outl ined by Steel and Torrie (1960). 

R e s u l t s  a n d  D i s c u s s i o n  

Response to Selection. G e n e r a t i o n  means ,  s t a n d a r d  
d e v i a t i o n s  and  regress ions  of gene ra t i on  mean  on 
gene ra t i on  n u m b e r  are  p r e s e n t e d  in Tab le  t .  T rends  
in t he  r e p l i c a t e d  con t ro l  l ines were s t r i k i n g l y  s imi lar .  
The  smal l  pos i t ive  regress ions  of ga in  on gene ra t i on  
n u m b e r  were v i r t u a l l y  i den t i ca l  for the  con t ro l  l ines 
and  were no t  s ign i f ican t .  L a c k  of d i f ferences  b e t w e e n  
the  l ines in e i the r  the  t r e n d s  or  the  f l u c t u a t i o n  a b o u t  
the  t r e n d s  sugges t ed  t h a t  e i the r  l ine w o u l d  h a v e  
se rved  as an a d e q u a t e  cont ro l .  T rends  in the  se lec ted  
l ines  in Tab le  I were  s imi la r  a n d  were  s ign i f i can t ly  
pos i t ive ,  w i th  an ave rage  increase  of a b o u t  0.65 g r a m  
pe r  l ine  pe r  gene ra t i on  in 2t  to  42 d a y s  gain.  Al-  
t h o u g h  se lec t ion  for  i nc reased  b o d y  we igh t  ga in  m i g h t  
be  e x p e c t e d  to  increase  the  p h e n o t y p i c  v a r i a n c e  as 
a consequence  of the  co r re l a t ion  be twe e n  the  m e a n  
a n d  the  v a r i a n c e  (Fa lconer ,  1960), the  s t a n d a r d  
d e v i a t i o n s  in T a b l e  t showed l i t t l e  t e n d e n c y  to  
change  a p p r e c i a b l y .  

Response  to  se lec t ion  for i nc reased  b o d y  we igh t  
ga in  f rom 2t to  42 d a y s  is d e p i c t e d  in Fig .  t and  2 as 
d e v i a t i o n s  f rom the  u n w e i g h t e d  m e a n  of t he  two  
con t ro l  lines. E x c e p t  for  a s l ight  d i s c r e p a n c y  in 
gene ra t i on  five,  the  four  l ines were v e r y  s imi la r  in 
response .  No s ign i f ican t  d i f ferences  were  d e t e c t e d  
a m o n g  the  four  se lec t ion  response  curves .  There  were  
no s ign i f ican t  dev i a t i ons  f rom l i n e a r i t y  in the  se lec ted  
l ines.  Therefore ,  t he  poo led  regress ion  (0.56 + .03) 
of se lec t ion  l ine m e a n  d e v i a t i o n s  f rom con t ro l  gave  
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Fig. 1. Response t o  selection for increased postweaning gain 
in the four replicate lines expressed as deviation from the 
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Fig. 2. The regression of deviation of the pooled selection l ines  
from the pooled control for gain from 21 to 42 days 
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an est imate of genetic advance per generation. This 
rate of genetic advance is greater  than  the rate  of 
advance found by  others (Rahnefeld et al., t963; 
Bradford,  197t) who used similar selection procedures 
and population sizes. The differences m a y  be due in 
par t  to the fact tha t  mice used in the present s tudy 
were from a large random mat ing  base populat ion 
developed from a broad genetic base while those used 
in previous studies were derived from crossing from 
two to four inbred lines and hence were from a more 
restricted genetic base which was likely in linkage 
disequilibrium. 

The cumulat ive pooled est imate of genetic ad- 
vance was 6.72 grams. Ja ra-Almonte  and White 
(t973) used the same control populat ion (C 01 and 
C 02) in a large populat ion s tudy  and found the 
addit ive genetic s tandard  deviation to be 0.96 and 
the sex adjusted phenotypic  s tandard  deviation to 
be 1.96 for 21 to 42 day gain. Using these values, 
the progress made in selection for increased post- 
weaning gain was 7.0 t imes the genetic s tandard  
deviation and 3.4 times the phenotypic  s tandard  
deviation and represented a 54% increase in rate  of 
postweaning growth over the rate  of growth in 
generation zero. 

The response to selection was also homogeneous 
among males and females (Table 2). The results in 
Table 2 i l lustrate the need for replication in selection 
experiments.  If  only lines S t l  and S t2 had been 
included, a tendency toward sexual dimorphism in 
selection response would have been indicated when 
in fact the overall response was vir tual ly  identical 
between the sexes. 

Table 2. Homogeneity of Regression Coefficients for Male 
and Female Response to Selection for Postweaning Gain 

Males Females Line b + s.e. b + s.e. 

S 1 t 0.67 4- 0.09 0.60 4- 0.08 
St2 0.58 4-0.07 0.52 4-0.04 
$t3  0.55 4-o.lo 0.55 4-0.06 
$14 0.52 4-0.06 0.58 4-0.04 
Pooled 0.57 4-0.03 0.55 4-0.03 

Cumulative expected and realized selection differ- 
entials and the rat ios of realized to expected selection 
differentials are presented in Table 3. The realized 
selection differential should reflect any positive or 
negative effect of natural  selection acting upon the 
selected mates  (Falconer, t960). Since the rat io of 
realized to expected cumulat ive selection differential 
was very  near  uni ty  for all lines, it is unlikely tha t  
natural  selection had any effect upon the selection 
response within the period covered by  this s tudy.  
Similar results were reported by  Bradford (1971) and 
by  Falconer (t953) when selecting for 42-day body 
weight. 

Table 3. Cumulative Realized and Expected Selection 
Differentials and the Ratio of Realized to Expected Values 

for 21 to 42 Day Gain 

Realized Line Expected Realized expected 

C01 2.2 
C02 1.9 
Pooled 2.0 

Stt 27.2 27.0 
$12 26.t 24.9 
St3 27.4 27.4 
St4 29.1 29.3 
Pooled 27.4 27.2 

.99 

.95 
1 .00  
1.01 

.99 

Table 4. Realized Heritabilities for 
21 to 42 Day Gain in Selected Lines 

Realized heritabilities Line b + s.e. 

$11 0 .28+0.04** 
S12 0.264-0.03** 
S13 0.244-0.03** 
S14 0.224-0.02** 
Pooled 0.244-0.02** 

** Statistically significant (P ~ 0.01) 

Realized heritabilities are presented in Table 4. 
The pooled est imate of 0.24 + 0.02 compared favor- 
ably with the expected heri tabi l i ty of 0.t9 + 0.08 
which was determined from the base population of 
mice used in this s tudy  by  Jara-Almonte  and White 
(1973). The realized heri tabi l i ty est imates for the 
individual lines were not significantly different and 
were very  similar to those reported from similar 
experiments  (Rahnefeld et al., 1963 and Bradford, 
t97t) .  

Correlated Response in  Growth and Maternal  Traits .  
Jara-Almonte  and White (1973) utilized the C 0t and 
C 02 mice in a large populat ion s tudy designed to 
est imate genetic parameters  associated with growth 
and materna l  ability. Their es t imated genetic corre- 
lations between gain from 21 to 42 days and 12-day 
li t ter weight, 12-day individual weight, 21-, 42-, and 
56-day body weight and gain from 42 to 56 days were 
- -0 .3t  + 0.40, --0.12 4- 0.72, 0.04 + 0.32, 0.80 + 
_+ 0 . t t ,  0.80 + 0.t2 and 0.29 4- 0.29, respectively. 
From these results, correlated responses would not 
be expected to be sizable for the preweaning traits,  
but  should be appreciable for the postweaning traits .  

The realized correlated responses are presented in 
Table 5. Neither the differences between C 01 and 
C 02 nor among the selected lines shown in Table 5 
were significant. Tha t  is, the trends in the control 
lines for all correlated trai ts  were homogeneous as 
were the correlated responses in the selected lines. 
There were no significant deviations from linearity for 
the correlated growth traits.  Therefore, the pooled 
correlated responses are shown in Fig. 3, 4 and 5. 
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Table 5. Regression of Various Body Weights and Weight Gain on Generations 

275 

Line 
12-Day 12-Day 2t-Day 42-Day 56-Day 42 to 56-Day 
litter wt indiv, wt wt wt wt gain 
b __+ s.e. b ~ s.e. b _ s.e. b ~ s.e. b :~ s.e. b +_ s.e. 

COl --0.96 4-o.19"* --0.11 4-0.03** --0.24 4-0.004** --0.15 4-0.09 
C02 --0.98 4- 0.15** --0.12 4- 0.02** --0.25 4- 0.03** --0.15 4- 0.06* 
Pooled --0.97 4-0.12"* --0.12 4-0.01"* --0.24 4-0.02** --0.15 4-0103"* 

S1t 0.05 --I-0.20I" 0.ol 4-0.02 0.02 4-0.05 0.65 4-0.06** 
$12 0.22 4- 0.11 0.03 4- 0.02 0.07 4- 0.03 0.60 4- 0.06** 
$13 0.284-0.15 0.03 4-0.02 0.044-0.05 0.594-0.05** 
S14 0.494-0.17" 0.064-0.02** 0.024-0.06 0.594-0.07** 
Pooled 0.26 4-0.09** 0.03 4-0.01"* 0.04 4-0.02 0.61 4-0.03** 

--0.09 4- 0.09 
--0.07 4- 0.07 
--0.08 + 0.05 

0.87 q- 0.05** 
0.74 4- 0.05** 
0.76 4- 0.05** 
0.80 q- 0.06** 
0.79 4- 0.O3** 

0.05 4- 0.05 
o.lo 4- 0.05 
0.07 4- 0.04 

0.22 4- 0.04** 
0.t3 4- 0.04** 
0.17 4- 0.05** 
0.20 4- 0.05** 
0.t8 4- 0.02** 

i" Deviation from mean of both controls each generation. 
* Statistically significant (P ~ 0.05). 

** Statistically significant (P ~ O.Oi). 
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The negative trends in the control lines for the 
preweaning traits could have arisen through increased 
inbreeding or certain consistent environmental  trends 
From the effective population size, the average in- 
crease in inbreeding per generation was predicted at 
t .0% or 12% after 12 generations. White (1972) has 
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shown in a crossfostering s tudy that  t2 and 2 t -day 
individual weight decreased at the rate of about 0.20 
and 0.25 grams per t0% increase in inbreeding, 
respectively. Therefore, inbreeding depression cer- 
tainly could not completely account for the negative 
trends in the controls. Since this experiment was 
initiated within six months after the laboratory was 
constructed, it is possible tha t  a gradual build-up in 
some type of detr imental  pathogen causing diseases 
such as sub-clinical juvenile diarrhea which would 
reduce preweaning growth may have contr ibuted to 
the negative trends. Even though the trend in the 
controls was slightly negative at 56 days, the re- 
gression was not significant. Therefore, the negative 
trends in the preweaning traits were likely caused by  
both inbreeding depression and some unidentified but  
consistent environmental  effect during the prewean- 
ing period which could be overcome after weaning 
by compensatory growth. 
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Although Jara-Almonte  and White (t973) reported 
negative genetic correlations between gain from 21 
to 42 days and 12-day li t ter weight and 12-day 
individual weight ( - 0 . 3 t  + 0.40 and --0.12+__ 0.72, 
respectively), the pooled realized correlated respon- 
ses for both  t ra i ts  were positive and significant 
(Fig. 3). !gowever, the regressions (Table 5) were not 
significant in three of the four replicate lines. Even 
though the pooled regression was significant, the 
magni tude of the correlated response for 12-day 
l i t ter  weight was small and quite variable (Fig. 3) 
representing an accumulated mean change of less 
than  5}/0 over t2 generations. These results agree 
with those of Eisen et al. (t970) who found a signi- 
ficant correlated response in t2 to 42-day gain in 
only one of four replicates when selecting for in- 
creased 12-day li t ter weight. 

No significant correlated responses were noted for 
2 t -day  body weight, indicating tha t  weaning weight 
and early postweaning body weight gain were un- 
correlated. These results agree with the predicted 
genetic correlation (--0.04 4- 0.32) reported by  Jara -  
Almonte and White (1973). 

The correlated responses in the postweaning trai ts  
were sizable and consistent (Fig. 4 and 5) as would be 
expected from the predicted genetic correlations 
(Jara-Almonte and White, 1973). In fact, the magni- 
tude of the correlated genetic change in 42-day body 
weight (0.6t -[- 0.03) is considerably higher than  the 
direct responses to selection for increased 42-day 
weight reported by  Falconer (t953) and Rober ts  
(1966) who used within-family selection schemes and 
mice derived from crosses among inbred lines. 

Correlated Responses in  Reproductive Traits .  Num- 
ber of live offspring per l i t ter at  bir th  and percent 

�9 fertile matings measured as the percent of females 
exposed to males tha t  l i t tered were used as measures 
of reproductive fitness. Table 6 shows the trends 
in the control lines and the correlated responses in the 
selected lines. There were no significant trends in the 
control lines for either l i t ter size or percent fertile 
matings and the regressions for the two lines were 
homogeneous. 

Table 6. Regression of Litter Size and _Percent Fertile 
Matings on Generations 

Litter Percent 
Line size fertile matings 

b ~ s.c. b ~ s.c. 

COl --0.ol q- 0.06 --0.77 + 0.40 
C02 0.05 4- 0.05 --0.80 4- 0.40 
Pooled 0.03 4- 0.03 --0.78 -4- 0.26 
Stt  0.08 -I-- O.04t --2.06 -I- 0.97 
S12 o.o9 -4-o.07 --1.34 -I-0.54* 
S13 0.06 • 0.08 --0.92 -t- 0.65 
S14 0.00 4- 0.05 --2.46 -4- 0.69** 
Pooled 0.06 4- 0.03 - - t  .69 4- 0.36** 

~- Deviation from mean of both controls each generation. 
* (P < o.o5) ** (P < o:ol). 

Although none of the regression coefficients was 
significant (Table 6), there was an indication of a 
slightly positive correlated response in l i t ter size 
(Fig. 6). Fig. 6 shows tha t  li t ter size in all four lines 
was one to two mice larger than controls in generation 
two and then tended to level off at about  an average 
deviation from control of one mouse with no apparent  
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Fig. 7. Correlated responses in percent fertile matings 

tendency to increase further.  These results are in 
agreement  with those of Eisen et al. (t970) and Brad-  
ford (1971) who also found very  slight increases in 
l i t ter size when selecting for increased 12-day li t ter 
weight and increased 2t to 42-day gain, respectively. 
The magni tude of the regression coefficients for lines 
S t t  and $ 1 2  in Table 6 are similar to those of 
Rahnefeld et al. (t963) who reported the regression 
of l i t ter  size on generation number  to be .105 4- .033 
mice per generation. 

There was a significant reduction in the percent 
fertile mat ings  in two of the selection lines (Table 6), 
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and the pooled regression of - - t  .69 + 0.3 6 was highly 
significant. Fig. 7 shows the percent fertile matings 
for each generation for the four selection lines 
deviated f rom the pooled control. In contrast  to the 
results of Bradford (t97t) who did not observe 
sizable reductions in fert i l i ty until  af ter  t t --  t 2 gener- 
ations of selection, reproductive difficulties occurred 
in the fourth generation of selection in all four 
selected lines in this experiment.  Although there did 
appear  to be some recovery of reproduct ive fitness 
in generations 5, 6, and 7, a reduction in percent 
fertile mat ings  ranging from t0 to 30% persisted 
f rom generation eight to 12. This t rend was con- 
sistent across the four replicates and is likely a general 
dhenomenon to be expected from selection for in- 
creased growth in mammals .  As noted in Table 3, 
there was no tendency for the more rapidly gaining 
females to be less fertile. Therefore, reduced ferti l i ty 
in the selected mice was a general problem which 
affected all mice in the selected lines. 

General D i s cu s s ion  

The direct response to selection for increased post- 
weaning gain was considerably larger than  had pre- 
viously been reported (Bradford, 1971; Rahnefeld 
et al. t963 ; Roberts ,  t 966). Additionally correlated re- 
sponses in 42-day body weight were markedly  greater  
in this s tudy  than  direct response to selection for in- 
crease d 42-day body weight report  ed by  Falconer (1953) 
and Rober ts  (t 966). The greater  responses in this s tudy  
are likely associated with the genetic consti tut ion of 
the base population, populat ion size and the selection 
procedure utilized. The base population utilized in this 
s tudy  was the non-inbred ICR-albino population 
which was originally developed from intercrossing 
among m a n y  lines with divergent genetic back-  
grounds, while previous base populat ions have been 
developed f rom crossing two to four inbred lines re- 
sulting in a ra ther  restr icted genetic background.  The 
replicate size (30 paired matings) used in this s tudy 
was larger than  most  previous studies. This resulted 
in minimal  increases in inbreeding and allowed for 
greater  selection intensi ty  and larger selection differ- 
entials. The use of mass selection ra ther  than  
within-l i t ter  selection resulted in the utilization of 
all ra ther  than  approximate ly  one-half the addit ive 
genetic variance (Falconer, 1953). 

Both direct response to selection and correlated 
responses in weaning weight and weight at 42 and 
56 days agreed well with theoretical  parameters  
derived from the base populat ion by  Jara-Almonte  
and White (1973). However,  correlated responses in 
12-day li t ter weight and 12-day individual weight 
were not consistent with expected values. The pre- 
dicted genetic correlations reported by  Ja ra -Almonte  
and White (t973), were not es t imated with a great  
deal] of precision which m a y  account f o r  the dis- 
crepancy. Secondly, regression in only one of the 

four replicates was significant indicating the difficulty 
in accurately detecting the very  small variable re- 
sponse. Therefore, the genetic relationship between 
12-day li t ter weight and gain from 2t to 42 days is 
likely positive but  very  small in magnitude.  

As has been shown by  previous workers, there was 
a slight increase in l i t ter  size in the selected lines. 
However,  the increased l i t ter  size occurred in the 
second generation of selection and remained ra ther  
constant  thereafter.  These results did not to ta l ly  
agree with those of Bradford (t971) who detected no 
increase in lit ter size until generation 12 and Rahne-  
feld et al. (1963) who noted a ra ther  consistent in- 
crease in l i t ter size through 17 generations. The 
value of sufficient replication is i l lustrated by  the 
regression coefficients for l i t ter size shown in Table 6 
and the plot ted values in Figure 7. Had  either S t3 
or S t4 alone been included, there would have  been 
very little if any indication of an increase in l i t ter 
size; whereas if either S t t  or S 12 alone had been 
included, there would have been a definite indication 
of increased li t ter size. 

The technical assistance of Mrs. Judith Sutphin is 
gratefully acknowledged. 
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