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ABSTRACT 
This study was to evaluate the performance of three Japanese quail lines over four generations concerning body weight at sexual maturity 

(45 days), 90 days, and 120 days, as well as egg production. Fifty-four one-day-old chicks from each quail line were raised and assigned 

to experimental groups, with a sex ratio of one male to two females. The birds were provided with starter feed up to 30 days and 

production feed from 30 to 120 days. The body weights were recorded at three stages (sexual maturity, 90 days, and 120 days), and egg 

production was assessed at 90 and 120 days. The results indicated that at sexual maturity, Body weight did not differ significantly across 

the three lines (p≤0.05). However, at 90 and 120 days, the Brown line had significantly higher body weights compared to the Gray and 

White lines (p≤0.05). Across generations, body weight decreased progressively, with the highest values recorded in Generation 0 and 

the lowest in Generation 3, likely due to cumulative genetic selection effects. Egg production also varied significantly among lines, with 

the Brown line consistently outperforming the White and Gray lines at both 90 and 120 days (p≤0.05). Generation 0 demonstrated the 

highest egg production, which declined progressively through Generation 3. A significant positive correlation was found between body 

weight at sexual maturity and subsequent body weights at 90 and 120 days, indicating that early weight measurements can serve as 

reliable predictors of long-term growth performance.  

https://creativecommons.org/licenses/by-nc/4.0/ 
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1 Introduction  

One of the most productive poultry species established is 

Japanese quail [1] due to their large production of meat and eggs 
[2]. The poultry industry focuses on enhancing produce 

genetically lines for high egg and meat production [3]. Economic 

qualities are the focus of breeding initiatives in the chicken 

industry [4], to enhancing early egg production or the body weight 

of quails due to a set age throughout both short-term and long-

term selection initiatives [5]. Programs for selection, a crucial 

instrument for gaining genetic advantage in quail, have been used 

to improve body weight and egg production characteristics [6-7]. 

Selection is one important tool to change gene frequency, 

resulting in genetic trait changes across generations [8]. The 

Japanese quail is sexually dimorphic, meaning that females are 

larger than males and take longer to reach sexual maturity than 

males, in contrast to other poultry species [9]. Higher body weight 

selection has been shown to have a major impact on egg quality 

parameters and early sexual maturity adequate promotes 

production [10]. Consequently, larger birds lay more eggs and that 

better hatchability is associated with higher egg quality [11]. The 

genetic makeup of each generation's parents may have an impact 

on economic qualities for subsequent generations [12].   

     The study aimed to evaluate the performance and compare 

group outcomes. of three Japanese quail lines for four generations 

on body weight in Japanese quails at 90, 120 days and at age of 

sexual maturity, as well as and egg production. 

2 Material and methods 

The study was carried out in the poultry research Field of the 

Animal Production Department at the College of Agriculture, 

University of Kirkuk; during 25/2-1/7/2022,   54 one-day-old 

hatched three Japanese quail lines (Brown, White, and Gray) 

were reared for each line. The selected birds were divided into 

eighteen families for each treatment with a sex ratio of one male 

for every two females. Starter and production feeds were used. 

Starter feed was used from one-day old to 30 days old, while 

production feed was used from 30 days old to 120 days old 

(Table1). 
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Table 1: Composition of Feeds and Chemical Analysis. 

Feed Material 
Starter Feed 

(%) 

Production 

Feed (%) 

Yellow corn 56.1 55.6 

Soybean (48% crude 

protein) 
37.0 27.0 

Protein concentrate 5.0 5.0 

Vegetable oil 

(sunflower) 
0.2 1.3 

Wheat 0.0 5.0 

Limestone 1.4 5.6 

Dicalcium phosphate 0.0 0.2 

Salt 0.3 0.3 

Total 100 100 

Chemical Analysis 
Production 

Feed 
Starter Feed 

Protein (%) 20.02 24.16 

Metabolizable energy 

(kcal/kg feed) 
2900.4 2906.2 

Fiber (%) 2.56 2.82 

Fat (%) 4.06 2.95 

Methionine (%) 0.43 0.49 

Lysine (%) 1.14 1.42 

Calcium (%) 2.44 0.81 

Phosphorus (%) 0.39 0.37 

Arginine** (%) 1.29 1.62 

The live body of the birds was weighed at sexual maturity 

(45days), at the age of 90 and 120 days. The birds were weighed 

in the morning before feeding them, using an electronic scale with 

a sensitivity of 0.1 g. Egg production was measured for the first 

period (90 days) by recording the number of eggs from the day of 

laying the first egg until day 90, then the second period (120 days) 

was measured from day 91 until day 120. The fertility rate was 

calculated after the hatching process was completed. The 

unhatched eggs were broken and the number of unfertilized eggs 

and the number of dead embryos were calculated. Calculate shape 

index according to the following equation [13]: 

Shape index= diameter ×100/length 

Data were analyzed using the general linear model method in 

XLSTAT (2019), with group comparisons performed using 

Duncan's test [14]. 

3 Result and discussion  

3.1 Body weight 

Table (2) shoes the results of the body weights (mean ± SE) of 

three Japanese quail lines (Brown, White, and Gray) at three 

different ages, sexual maturity, 90 days, and 120 days. At sexual 

maturity there were no significant difference between the three 

lines (p > 0.05), but at age 90 Days, the Brown line significantly 

at Days, the had greater body weight (202.419 ± 3.09 g) compared 

to the Gray line (195.119 ± 2.52 g) and White line (197.471 ± 

2.36 g). At 120 days The Brown and White lines showed no 

significant differences. (201.935 ± 3.07 g), (200.882 ± 3.19 g), 

respectively. However, there was a significant difference with the 

Gray line (192.179 ± 2.54 g) at significant level (p ≤ 0.05). [15] 

explained that line groups had effect in body weight of Japanese 

quail at different stage of age. The Brown line have superior in 

body weight across all stages similar result [16,17] but the Gray line 

have lowest body weight, however, the White line showed 

moderate growth, with a trend towards convergence with the 

Brown line at later stages similar with [10] 

The results demonstrate that genetic line significantly influences 

body weight in Japanese quail, with the Brown line consistently 

outperforming the Gray and White lines, The White line shows 

potential for improved growth performance, particularly at later 

stages, while the Gray line remains the least efficient in terms of 

body weight gain. 

Table 2: The impact of line groups on body weight at sexual maturity and at (90 – 120 days. 

Strain Bird weight at sexual Maturity45 days (g) Body weight at 90 days (g) Body weight at 120 days (g) 

Brown 195.226 ±1.816a 202.419 ±3.09 b 201.935± 3.07b 

White 192.985 ± 2.09a 197.471 ±2.36ab 200.882 ±3.19b 

Gray 192.493 ±1.94a 195.119 ±2.52a 192.179 ±2.54a 

Different letters in the same column indicate significant differences between the lines at a significance level of (p ≤ 0.05). 
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Table 3 results, shows body weights (mean ± SE) at three 

different periods (sexual maturity, 90 days and 120 days of the 

four selected generations. Body weight at sexual maturity in 

different generations (0, 1, 2, and 3) showed significant 

differences at significant level p ≤ 0.05 among (0, 1, 2, and 3) 

being 203.47, 192.620, 194.267 and 175.611 gm respectively.  

The body weight at sexual maturity decreased by 5.33% of G0 to 

G1, but from G1 to G2, the result showed 0.86% increase and 

9.61% decrease for G2 to G3 from Generation 2 to 3: 9.61% 

decrease. Body weight at 90 days in different generations 

revealed significant at level p ≤ 0.05 

Differences among (G0, G1, G2, G3) being 211.40, 196.58, 

197.42 and 177.36 gm respectively. Change of percentage in 

body weight at 90 days across generations from G0 to G1 was a 

reduction of 7.01%, whereas for G 1 to G2 was increased by 

0.43% and that from G2 to G3 being 10.16% redaction. Body 

weight at age 120 days showed a significant at level p ≤ 0.05 

difference between (G0, G1, G2, and G3) being 210.53, 199.42, 

195.88 and 177.08 gm respectively. Change of percentage in 

body weight at 120 days across generations from G0 to G1 

revealed a decreased of5.28percentage, while that from G 1 to 

G2, being 15.89% and that from G2 to G3 was 9.60%. According 

to the study by [16] there were statistical differences in weekly 

body weight between different periods and. The body weight 

decreases across generation of a potential cumulative effect of 

genetic selection leading to reduced growth performance. 

Table 3: Illustrates the impact of generation in body weight at sexual Maturity, (90 – 120) days. 

Generation Bird weight at sexual Maturity (g) 45 days Bird weight at 90 days (g) Bird weight at 120 days (g) 

0 203.47±2.11 c 211.40± 2.87c 210.53 ±2.59c 

1 192.62 ±1.34 b 196.58 ±2.09b 199.42± 3.40b 

2 194.26±1.54b 197.42 ±2.49b 195.88± 2.57b 

3 175.61±2.38 a 177.36 ±2.96a 177.08± 3.62a 

Different letters in the same column indicate significant differences between the lines at a significance level of (p ≤ 0.05). 

Figure (1,2 and 3) shows the effect of interaction between three 

lines (Brown, White, and Gray) and four generations (0, 1, 2 and 

3) of body weight on Japanese quail lines at three-growth stages 

sexual maturity, 90 days, and 120 days. Statistical analysis 

indicates significant differences across lines and generations. At 

sexual maturity, the brown line had the highest weight in all 

generations, being (208.62, 176.93g) in G0 to G3, but the White 

and Gray lines had lower weight redaction to 171.56 g in G3. 

At 90 days, the Brown line have highest body weight in all 

generations, that (221.29 and 179.20 g in G1 to G3 but the White 

and Gray lines did not have significant difference between them. 

At 120 days the brown line had significant difference of body 

weights (219.29 and 179.60 g) in G0 to G3 but the Gray line had 

the lowest body weights in all generations, with 173.25 g in G3.  

The observed differences in body weight across generations and 

lines may be attributed to genetic variations, selective breeding, 

and environmental influences. The decline in body weight from 

G0 to G3 in all lines, particularly in the Brown line, suggests a 

possible response to genetic dilution or environmental adaptation 

over generations [10]. Additionally, the White and Gray lines 

demonstrated more stability in weight, which aligns with findings 

by indicating that some quail lines maintain consistent growth 

patterns despite generational changes [18]. 

The superior growth performance of the Brown line could be 

associated with its genetic predisposition for higher body weight, 

as reported in studies on quail growth and selection [19,20]. The 

lower weight observed in the Gray line suggests that it may have 

a slower growth rate or different metabolic efficiency, which is 

consistent with earlier reports that growth rate variations exist 

among quail strains [21]. 

The Brown line had highest body weight due to inherent genetic 

advantages Gray and White resulted in a decrease in body weight 

across generation because of the possible cumulative effects of 

genetic selection and environmental stressors [22]. 

 

Figure 1: Illustrate interaction between line and generation in body 
weight at sexual maturity (45 days). 
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Figure 2: Illustrate interaction between line and generation in body 

weight at 90 days. 

 

Figure 3: Illustrate interaction between line and generation in body 
weight at 120 days. 

The correlation coefficients between body weight at sexual 

maturity and at 90a with 120 Days are presented in (Table 4). 

There were significant (p<0.05) positive correlations between 

body weight at sexual maturity and at 90 and Days (r = 0.352 and 

0.387), respectively. there was highly significant (p<0.01)    

correlation between body weight at 90 and body weight at 120 

days. This result indicates that body weights at earlier age, 

particularly at 120 days, are better predictors of weight at sexual 

maturity. These insights are valuable for optimizing breeding 

strategies and improving growth performance predictions. 

Further studies incorporating additional factors, such as nutrition 

and genetic profiles, could enhance predictive accuracy. [23-24] 

calculated the genetic correlations between W2 and W6 to be 0.76 

and 0.73, respectively. Compared to previously published genetic 

correlations, the study's estimated genetic correlation between 

W2 and W6 was lower for males (0.57 ± 0.11) and greater for 

females (0.81 ± 0.15). The prevalent belief that Japanese quails 

may be selected based on early body weight is supported by the 

study by [25] the genetic connections between live weights at early 

and later stages. 

3.2 Egg Production 

Among the three different ages, the egg shape index showed no 

significant differences observed between lines (table, 5). At 

sexual maturity, 90-120 days, the values were (80.25, 80.73 and 

80. %), (79.21, 79.14 and %79.37) and (79.50,78.20 and 79.42) 

for (Brown. White and Gray), respectively. These results indicate 

that uniformity between lines produce eggs of similar shapes. The 

result showed significant differences between lines in egg 

production at 90 days (29.92, 28.69 and 26.16) eggs Brown, Gray 

and White line respectively. At age120 days have similar results 

the brown lines have better egg production compare to the other 

lines that (21.62, 21.74 and 17.83) eggs (Brown, Gray and White 

line respectively. 

These results indicate uniformity in egg shape across lines, 

suggesting that genetic and environmental factors did not 

significantly influence egg shape variation. Similar findings were 

reported by Narushin and Romanov [26], who noted that the egg 

shape index remains relatively stable across different poultry 

breeds. 

Table 4: Correlation between body weights at sexual Maturity (g), body weight at (90 -120) days.

Bird weight 
Bird weight at sexual Maturity 

(g) 

Bird weight at 90 days 

(g) 

Bird weight at 120 days 

(g) 

Bird weight at sexual Maturity 

(g) 
1   

Bird weight at 90 days (g) 0.352 * 1  

Bird weight at 120 days (g) 0.387 * 0.616 ** 1 
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These findings suggest that the Brown line may have superior 

reproductive performance compared to the White and Gray lines. 

Previous studies have reported that egg production traits in quail 

can vary based on genetic selection, breed, and environmental 

conditions [27,28]. The higher production in the Brown line may be 

attributed to genetic factors linked to better adaptability and 

reproductive efficiency. 

The first egg age recorded in various lines is extremely similar to 

the 47–53-day range reported by previous researchers [29].

Table 5: Effect of line (Brown, White, and Gray) at age of Sexual Maturity, Egg Shape Index (%), Egg production in 90 and 120 

days. 

Line 
Age of Sexual Maturity 

(45)  days 

Egg Shape 

Index (%) 

Egg production 

90 days 

Egg Shape 

Index (%) 

Egg production 

120 days 

Egg Shape 

Index (%) 

Bro

wn 

51.84± 0.72 

a 
80.25± 0.44 a 29.92±1.52 b 79.21±0.29   a 21.620±1.29 b 79.503±0.32  b 

Whi

te 

52.20± 0.56 

a 
80.73± 0.58 a 26.16±1.45 a 79.14±0.28   a 17.833±1.26 a 78.202± 0.30  a 

Gra

y 

51.37± 0.45 

a 
80.25± 0.36 a 28.69±1.53 b 79.023±0.37 a 21.736±1.21 b 79.428 ±0.31 b 

Different letters in the same column indicate significant differences between the lines at a significance level of (p ≤ 0.05). 

The results in table (6) represented no significant level p ≤ 0.05 

differences at the age of sexual maturity, 90-120 days egg shape 

index across generations however, egg production showed a 

significant difference across generations. Generation 0 had the 

highest productivity over 90 days (36.46 eggs) and 120 days 

(25.88 eggs), while Generation 3 recorded the lowest values 

(17.22 and 6.83) eggs, respectively. This decrease in egg 

production may indicate potential genetic, adversely affecting 

productivity. The highly significant level p ≤ 0.05 The observed 

difference in body weight between the selected lines aligns with 

findings from previous studies [28]. 

Table 6: Effect of generation  on Age of Sexual Maturity, 90-120 days of    Egg Shape Index (%) and Egg production. 

Generat

ion 

Age of Sexual 

Maturity 

(45 days) 

Egg Shape 

Index (%) 

Egg production 

90 days 

Egg Shape 

Index (%) 

Egg production 

120 days 

Egg Shape 

Index (%) 

0 51.40±0.56  a 80.34±0.47 a 36.46±1.14  c 78.92± 0.32 a 25.88±1.04  c 78.78±0.33  a 

1 51.76± 0.58  a 77.96± 0.5 a 27.44± 1.59 b 78.99± 0.35 a 22.17± 1.08 b 78.79± 0.38 a 

2 50.97± 0.58 a 82.35±0.5  a 26.15± 1.58 b 79.24±0.39 a 21.34±1.40 b 79.22± 0.36 a 

3 53.80 ±0.98 a 80.56±0.64 a 17.22± 1.29 a 79.45± 0.39 a 6.83±0.86  a 79.27±0.40  a 

Different letters in the same column indicate significant differences between the lines at a significance level of (p ≤ 0.05). 

The interaction between line groups and generation was not 

significant at level p ≤ 0.05difference for egg shape index at age 

of sexual maturity (45, 90 and 120 days) as shown in Figure (4,5 

and 6). The interaction between line groups and generation 

showed significant level p ≤ 0.05difference in egg production. 

While Brown lines in generation 0 had high egg production in all 

generation 90 days 36.66 eggs, the egg production became 

decrease generation after generation at all ages showed the lowest 

production in all generation the brown have superiority to other 

after brown white and gray respectively. The interaction reveals 

that lines differ in how they respond to generational changes. 

While all lines show declining productivity, the Gray line appears 

less affected compared to Brown and White, indicating potential 

genetic or adaptive advantages.  
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Figure 4: The interaction between line (Brown, White and Gray) and 
generation at age sexual maturity. 

 

Figure 5: The interaction between line (Brown, White and Gray) and 
generation at age sexual maturity. 

 

Figure 6: The interaction between line (Brown, White and Gray) and 

generation at age sexual maturity. 

Conclusion 

The Brown line had superior body weight and egg production 

across all ages (sexual maturity, 90 days, and 120 days), but 

across generation body weight decreased significantly due to 

cumulative genetic selection effects. Significant positive 

correlations were observed between body weight at sexual 

maturity, 90, and 120 days. Early body weights were reliable 

predictors of long-term growth performance, underscoring the 

importance of early selection for breeding strategies. 

Recommendation  

The goal is to create new strains with somewhat high productive 

performance and more acceptable adaptation from the base 

population (generation 0) by systematic selection and 

crossbreeding (between brown and gray lines). The project's 

breeding and selection plan might need to acquire 2– way, 3 – 

way.    
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