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ABSTRACT: The aims of study to determinate the direct 
selection response for egg weight and its correlated response 
on body weight at hatch and 6 weeks of age for Japanese 
quail during three generations. Results showed that, the 
cumulative response was 0.82 of base and two selected 
generations of selection for egg weight.  Moreover, overall 
mean of body weight at hatch for selected line (8.8g.) was 
higher than that for control line (8.4g.) by 3.92%, with 
significant differences between them as a correlated 
response of selection. Also, the corresponding values of 
body weight at 6 weeks were 179.9 g. vs with 169.6 g. 
increasing by 6.06% for selected lines with significant 
differences between them. In conclusion, increasing of body 
weight at hatch and 6 weeks of age as a correlated response 
can be obtained by direct selection for increase egg weight 
in Japanese quail. 
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Introduction 
 

Japanese quail is the smallest avian species kept for 
meat and egg production (Panda and Singh, 1990). Egg 
weight range in Japanese quail was reported to be between 
8.31 and 13.00g. (Havenstein et. al., 1988). Therefore, quail 
chick weight was reported to be 66.9% of the egg weight 
(Shanawany, 1987). Egg weight is the most important factor 
affecting chick weight at hatch in Japanese quail (Saatci et. 
al., 2006). A strong positive correlation between pre-
incubation egg weight and hatching chick weight were 
ranging from 0.57 to 0.99 (Dere et. al., 2009). A common 
occurring problem in Japanese quail was the smallest egg 
weight of hatch which caused small quail chicks. The aims 
of present study to determinate the direct selection response 
for egg weight and its correlated response on body weight at 
hatch and 6 weeks of age for Japanese quail. 

 
Materials and Methods 

 
The present study was conducted at the Poultry 

Research Center, Poultry Production Department, Faculty of 
Agriculture, Alexandria University.  

  
Breeding plan. The base population was 

established from the birds maintained by random mating 
without intended selection for three generations. The mating 
system in the base population was in a ratio of one male to 
two females. 

In respect to selection technique, all females with 
higher egg weight average within each family were selected 
according to their positive deviation from the population 
mean. They were individually selected according to full and 
half-sister egg weight. While random mating was used in 
the control line. After recording the eggs laid in the first 45 
days of egg production period,   the birds distributed 
randomly in colony cages using 1 male: 2 female. The 
fertile eggs laid used for incubation to obtain the chicks of 
the next generation. Direct response of selection trait was 
estimated among three generations; also the correlated 
responses for body weight at hatch and 6 weeks of age were 
estimated when selection was applied.  In the control line all 
eggs laid by the two females of each family were used to 
produce the parents for the next generation. The data were 
collected from 154 and 337 sires, were mating with 308 and 
674 dams of control and selected parents of Japanese quail, 
respectively, during three generations. Four hatches for each 
generation, which produced 829 and 1822 chicks from 
control and selected parents, respectively. 

 
Flock management. Eggs were collected for hatch 

when females were 10 to 12 weeks of age, marked, 
incubated for 15 days then were transferred to the hatchery 
part for 3 days.  At the end of incubation period (18 days), 
all healthy chicks were removed.  At day of hatch, all chicks 
were permanently identified by wing-banded and weight. 
Then, chicks were placed  in floor  brooders  at a starting 
temperature  of  380 C during the first  week  after hatching, 
and then decreased 2-30C  each week  thereafter.  All birds 
were housed in the same room in order to keep temperature, 
humidity, light intensity and other variables uniform as 
possible. However, environment and management practices 
were at conventional levels through the whole study. All 
birds were fed ad-libitum with same diet until 6 weeks of 
age.   

 
Studied traits. Average egg weight (EW). It was 

estimated to the nearest 0.01 g. for each female as the 
average of egg weight of egg production.   

 
Body weight (BW). Body weight at hatch and 6 weeks of 
age (BW0 and BW6) was recorded for every individual bird 
to the nearest 0.1 g. . 
 

Statistical analysis. Data were analyzed using 
(SAS, 2004) for statistical analysis program. The significant 
tests for the differences between each two means for any 
studied trait were done according to Duncan's multiple rang 



test (Duncan, 1955).  The data of body weights were 
analyzed using the following model:   Yijk   = µ + G i + Pj + 
(GP)ij + eijk 

 
Where: Yijk: is the observation on the jth individual, µ : is 
the overall mean, Gi : is the generation effect, Pj : is the 
population effect, 
 
(GP)ij : is the interaction between generation and population, 
and eijk  :  is the random error. 
  

Parameters and measurements of selection. 
Selection differential (S). The magnitude of the selection 
differential depends on two factors, the proportion of the 
population included among the selected group and the 
phenotypic standard deviation of the character. Selection 
differential through different generations of selection was 
obtained according to Falconer (1989) as follows: 

 
S = XP - Xo 
 

Where:   XP : the selected parents' mean, and  
 

Xo : the stock mean. 
 

Selection intensity (i). Selection intensity through different 
generations of selection was calculated according to 
Falconer (1989) as follows:   i = S / δp  
 
Where: δp : phenotypic standard deviation of the trait, and S  
: selection differential. 
 
Selection response (R). The actual response to selection for 
means of egg weight, from generation to generation in the 
selected population was estimated by Guill and washburn 
(1974).  

 
Results and Discussion 

 
Direct Response of Selection for Egg Weight. Least 

square means and standard errors for egg weight of the selected 
and control populations during three generations of selection 
for Japanese quail, are shown in Table (1). In the base 
generation, there were no significant differences between 
means of egg weight for control and selected populations. 
However, in the second selected generation, there were 
significant differences between means of egg weight for 
control (11.93 g.) and selected (12.79 g.) populations.  

 
Selection differential (S), selection intensity (i) and 

actual selection response (R) during three generations of 
selection for EW in Japanese quail, are presented in Table (2). 
The estimated actual response to selection after the first 
generation of selection was 0.55 g. and then it decreased 
gradually as the selection continued to 0.27 g. after the second 
generation of selection.   

 

Table 1. Least square means ( X ) and standard errors (SE) for 
egg weight of the selected and control populations during two 
generations (G) of selection for egg weight in  Japanese quail. 

G 
Control 
population 
X ± SE 

Selected 
population 
X ± SE 

Selected 
parents 
X ± SE 

Base 
N 

11.29 c ± 0.14 
98 

11.33 c ± 0.17 
210 

12.71 ± 0.12 
86 

1 st 

N 
11.59 b ± 0.11 
91 

12.18 ab ± 0.18 
261 

13.01 ± 0.14 
111 

2 nd 

N 
11.93 b ± 0.11 
115 

12.79 a ± 0.13 
331 - 

Means having different letters in each effect differ significantly (P≤ 0.05). 
a, b, c and d   interaction population by generation. 
 
 
Table 2. Selection differential (S), selection intensity (i) and 
actual selection response (R) during two generations (G) of 
selection for egg weight in Japanese quail. 

G       S 
(grams) 

      i 
(units) 

     R 
(grams) 

Base 1.38  0.56 - 
1 st 0.83  0.29 0.55 
2 nd -  - 0.27 
Cumulative response     0.82 
 
 
In the present experiment, the actual response of 

selection for egg weight from base and two selected 
generations was estimated by Guill and washburn (1974) as 
follows: 

 
In Generation 1.   ( GS1 - GS0 )  -  (GC1 - GC0 )   

=  (12.18 – 11.33) – (11.59 – 11.29) 
=   0.85 – 0.30   =    0.55 

 
In Generation 2. ( GS2 - GS1 )  -  ( GC2 - GC1 )  

=  (12.79 – 12.18) – (11.93 – 11.59) 
=   0.61 - 0.34    =   0.27 

 
Cumulative response.   

(GS2 - GS0)  -  ( GC2 - GC0 ) =  (12.79 – 11.33)  
– (11.93 – 11.29) =   1.46 – 0.64  =   0.82 

 
These results indicated that, selection for high egg 

weight caused increasing in egg weight by 0.82g. after two 
selected generations as a direct response in Japanese quail. 

 
Body weight at hatch (BW0) as a correlated 

response of selection for egg weight. Least-square means and 
standard errors for body weight at hatch (BW0) of Japanese 
quail during three generations of selection for egg weight 
(EW) are presented in Table (3). The overall means of BW0 
for control and selected populations were 8.4 and 8.8g., 
respectively, with significant differences. These results 
showed that, body weight at hatch for selected population 
increase by 3.92% compared with control population after two 
generations of selection for egg weight. Also, the overall 
means of BW0 were 8.0, 8.8 and 9.0 g. for base, first and 



second generations of selection, respectively. These values are 
in agreement with the corresponding values reported by El-
Shahwy (2010) and Abou Azama (2012). Generally, these 
results indicated that the selection for EW has positive effect 
on BW0 in Japanese quail. 

 
Table 3. Least square means ( X ) and standard errors (SE) for 
body weight at hatch (BW0) during two generations (G) of 
selection for egg weight in  Japanese quail. 

 
 
 
 
 
 
 
 
 
 
 
 

Means having different letters in each effect differ significantly (P≤ 0.05). 
a, b, c and d   interaction population by generation. 
a, b  between populations. 
A, B and C  among generations. 
PM: Population overall mean;  
GM: Generation overall mean. 

 
 

Body weight at 6 weeks of age (BW6) as a 
correlated response of selection for egg weight. Least-
square means and standard errors for body weight at 6 
weeks of age (BW6) for Japanese quail during three 
generations of selection for egg weight are presented in 
Table (4). The overall means of control and selected 
populations were 169.6 and 179.9 g., respectively. Highly 
significant differences were showed between them. The 
overall mean of selected population increase by 6.06% 
compared with control population. These results may due to 
selection for increase egg weight in Japanese quail. 
 
Table 4. Least square means ( X ) and standard errors (SE) for 
body weight at 6 weeks (BW6) in grams during two generations 
(G) of selection for egg weight in  Japanese quail. 

GM Selected 
X  ± SE 

Control 
X  ± SE 

G 

 171.4B ± 2.1 172.4 bc ± 1.9 
101.84 

169.3c ± 1.3 
100.00 

Base 

173.1B ± 1.8 176.4 b ± 2.1 
106.34 

165.9 c ± 1.9 
100.00 

1 st 

 184.4A ± 2.3 189.4 a ± 1.9 
109.33 

173.3bc ± 2.2 
100.00 

 2 nd 

176.7 179.9a ± 2.1 
106.06 

169.6 b ± 1.6 
100.00 

PM 

Means having different letters in each effect differ significantly 
(P≤ 0.05). 
a, b, c and d   interaction population by generation. 
a, b  between populations. 
A, B and C  among generations. 
PM: Population overall mean; 
GM: Generation overall mean. 
 

Conclusion 
 

Results suggest that there were significant 
differences between selected population comparing with 
control population for body weight at hatch and 6 weeks of 
age (marking age). These results indicated that increasing in 
body weight at hatch and 6 weeks of age (marking age) can 
be obtained by selection for high egg weight in Japanese 
quail.   
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GM Selected 
X  ± SE 

Control 
X  ± SE 

G 

8.0C ± 0.05 8.0 d ± 0.08 
100.25 

8.0 d ± 0.09 
100.00 

Base 

8.8B ± 0.04 8.9 b  ± 0.07 
103.72 

8.6 c  ± 0.06 
100.00 

1 st 

9.0A ± 0.05 9.2 a  ± 0.08 
106.48 

8.6 c  ± 0.08 
100.00 

 2 nd 

8.6 8.8a ± 0.04 
103.92 

8.4b ± 0.05 
100.00  

PM 


