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Comparison of the Production Performance of the third 

Generation Among four lines Selection on the Basis of Plumage 

Color in Quail 
ABSTRACT 

This study aimed to evaluate the productive performance of the third-

generation of quails selected according to the color of the plumage to produce a 

hybrid line distinguished by the productive performance depending on the color 

of the plumage. 48 females of different plumage (Black, Golden, White and 

Brown) were compared and transferred at the age of five weeks. To a hall 

dedicated to breeding containing rooms with dimensions of 40 x 40 x 40 cm and 

numbered. The females were randomly distributed to the rooms individually 

and for each line (12 females). The results of the study showed that there were 

significant (p≤0.05) differences in the effect of the colour of the plumage 

selection according to each line (golden, brown, white and black) in the average 

body weight at the age of five and six weeks, body weight at sexual maturity, 

weight of eggs produced within 60 days, and the number of days required to 

produce the first 60 eggs And mass of eggs during 60 days, while there was no 

significant effect between the plumage colour lines in the trait of average age at 

sexual maturity, weight of the first egg, number of days needed to produce the 

first 30 eggs, and number of eggs produced during 60 days. As for the 

phenotypic correlations, a positive and highly significant phenotypic correlation 

was found between the traits of body weight at five and six weeks of age and 

body weight at sexual maturity, as well as between egg weight, body weight at 

sexual maturity and egg mass.  
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INTRODUCTION  

Quail is the smallest breed of domesticated bird that is growing in importance for the poultry 

industry, and they are valuable birds for research and are also used as experimental animals as well 

as in many selection experiments because of its low breeding costs as it requires small spaces and is 

related to its small body size (80-300 g). In addition, to its short generation period (3-4) generations 

per year, early puberty, resistance to disease, and high egg production make it an excellent 

laboratory bird (Vali, 2008., Jatoi et al., 2013 and Rabie, 2019). The quail bird has been widely used 

in many genetic, physiological, biomedical and behavioural studies (Huss et al., 2008) 

    The domestication and breeding of quail have led to many breeds with different plumage colours 

and patterns (Tavaniello, 2014). According to Nadeau (2006) the color of the plumage is one of the 

important traits in the success of reproductive success through sexual selection, that is, stimulating 

the male and female to close and mate with each other and produce new offspring. Quail plumage 
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colours include ((grey, brown, white, golden (yellow-orange) black and tuxedo)) (Duymus et al., 

2013). found that the colour of plumage has a relationship with some productive traits, including 

body weight (Bed hom et al., 2012).  

    Plumage color mutations in Japanese quail have not received much attention and this is due to the 

limited number of stock available in different countries (Baylan, 2017). Moreover, information 

about growth performance and plumage color mutations is insufficient to evaluate their use in 

commercial production and therefore an approach can be implemented, The required optimization 

strategy by conducting a direct comparative study between several strains of Japanese quail (Inci et 

al., 2015). Also, the selection program affects not only egg production traits but also plumage color 

and there is a strong possibility that different plumage colors are associated with quantitative traits 

that must be explored (Delmore et al., 2016). This study aimed to evaluate the productive 

performance of the third-generation of quails selected according to the color of the plumage to 

produce a hybrid line distinguished by the productive performance depending on the color of the 

plumage. 

                                                             

MATERIALS AND METHODS 

 

    This study was conducted in the quail farm, Department of Animal Production, College of 

Agriculture, Tikrit University for the period from 15/12/2019 to 7/4/2020. The third generation was 

obtained by collecting eggs from the second generation according to the color of plumage for 7 days 

and stored at 18-20°C and a humidity of 60-65%, the eggs were hatched in Italian incubator vim, 

After hatching the chicks and according to the color of the plumage, the chicks were raised in four 

rooms, one for the color of black, golden and white plumage, and another for the color of brown 

plumage. Each room was (1.5 x 1.5 m) in dimensions and 90 cm high from the floor. The floor was 

covered with sawdust and gas incubators were used to maintain the temperature of 35°C during the 

first week, then the temperature was gradually reduced by 2 degrees per week to reach the optimum 

temperature (Abu El-Ala, 2005). The water and feed for the birds were prepared freely, and the 

lighting was continuous in the first week, the quails were fed on a diet with a crude protein level of 

24% and representative energy of 2976 kilocalories/kg of feed from one day of age to 30 days of 

age, and then fed on a diet containing 20% crude protein, and representative energy of 2850 

kilocalories/kg of feed until the end of the experiment, and according to the information provided 

by National Research Council (NRC, 1994). The birds were naturalized at the age of 35 days 

through a secretory gland called the Cloacal gland. This gland is located above the opening of the 

complex and its size is about 1-1.5 cm
3
. One of the traits of this gland is that it is found in the male 

only and that it secretes foamy substances similar to soap foam, and therefore it is also called the 

foamy gland. (Foam gland) (Al-Sabil and Al-Badri, 2008) and the females were transferred to a hall 

dedicated to raising quail, as it contains homemade cages consisting of three floors and divided into 

rooms with dimensions 40 x 40 x 40 cm and numbered. The birds were randomly distributed among 

the rooms each individual with 12 females from each line, and then the productive traits of each 

female were measured according to the color of the plumage. 

 

Data collection 

    The productive traits of each female were measured according to the color of the plumage and 

used using a Citizen Fr-H1200 sensitive scale with an accuracy of 0.01 g as follows: 

-Average body weight (g) during week five was weighed individually at 35 days of age. 

-Average body weight (g) during week six was weighed individually at 42 days of age. 

- Average body weight (g) at sexual maturity was weighed individually at the first egg laying of 

each generation. 

-Average age at sexual maturity (day) of the laying of the first egg was adopted as evidence that 

each female reached the age of sexual maturity (Sultan, 2005). 

-Average weight of the first egg (g). 
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-Average egg weight (g) was weighed the eggs daily during the period is 60 days at one o'clock in 

the afternoon for each generation. Its average was calculated by the weight of the eggs produced 

during the experiment period divided by the number of eggs produced according to the equation 

(Al-Fayyad and Naji, 1989). 

                      
                                                                    

                                                              
 

 -Number of days needed to produce the first 30 eggs (day) the daily production was collected at 

one o'clock in the afternoon for each female and according to the number of days needed to produce 

the first 30 eggs from the start of age at sexual maturity for each female according to (Sultan, 2005). 

-Number of days needed to produce the first 30 eggs (day) the daily production was collected at one 

o'clock in the afternoon for each female and according to the number of days needed to produce the 

first 60 eggs from the start of age at sexual maturity for each female according to (Sultan, 2005). 

-Number of eggs produced (day) the daily production was collected at one o'clock in the afternoon 

for each female and the number of eggs produced during 60 days from the start of age at sexual 

maturity for each female was calculated according to (Sultan, 2005). 

-Average egg mass (g/bird) the mass of eggs produced was calculated according to (Rose, 1997). 

Mass of eggs produced = number of eggs produced during a certain period of time × average egg 

weight (g). 

 

Statistical analysis 

    The data were analysed using Complete Randomized Design to study the effect of plumage color 

for some of the studied traits, and the significant differences between the means were compared 

using Duncan's polynomial test (Duncan, 1955) and below a significant level (0.05), and the 

statistical program SAS (2012) was used in the analysis Statistical according to the following 

mathematical model: 

Yij = µ + Ti + eij                                                                                  

Since: 

Yij = value of the studied view. 

µ = general average of the trait studied 

Ti = plumage color effect 

eij = the normally and independently distributed random error with a mean of zero and an equal 

variance of S
2
e. 

 

RESULTS AND DISCUSSION 

    The results of Table (1) showed that there were significant differences at the level (p≤0.05) 

between black, golden, white and brown plumage in the mean body weight trait during the fifth 

week (176.71 and 165.55 g) for brown, golden yellow and white compared to the black plumage 

color line. On the other hand, the data analyzing the results in Table (1) showed that there were 

significant (p≤0.05) differences in mean body weight during the sixth week for golden, white and 

brown (210.64, 210.33 and 191.57 g) compared to black (191.57 g) respectively. Therefore, the 

results showed that there were significant differences at the level (p≤0.05) between black, golden, 

white and brown plumage in the trait of average body weight at sexual maturity (189.52, 208.78, 

210.05 and 217.73 g) respectively (Table 1). The reason for this is due to the influence of genetic 

factors in determining body weight (Zayed et al., 2000 and Al-Maeeni et al., 2007). These results 

agreed with Thornberry (1998), who reported a relationship between plumage color and productive 

and reproductive traits in Japanese quail. The results of the study agreed with Inci et al. (2015) and 

Hassan and Abd-Alsattar (2016), as they noticed significant differences in the traits of body weight 

at the age of five and six weeks in their study on the color of the plumage of Japanese quail. 

These results also agreed with Islam et al. (2014) and Eissa et al. (2014) in their study, as they 

found significant differences in the trait of body weight at sexual maturity between the colors of the 

plumage of Japanese quail. 
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While the results of Adam (2017) did not agree with his study on the color of the brown and black 

plumage of the quail bird, as he did not find any significant differences in the trait of body weight at 

sexual maturity. 

Table 1- Effect of plumage color line on average body weight (g) during week five, six, and 

average body weight at sexual maturity (g) for female quail (Mean ± SE) 

Plumage color line
* 

Average body weight (g) 

Week Five Week Six Sexual maturity 

Black 165.55 ± 4.18 b 191.57 ± 3.48 b 189.52 ± 4.33 b 

Golden 182.18 ± 3.83 a 210.33 ± 3.12 a 208.78 ± 2.80 a 

White 176.71 ± 4.79 ab 210.64 ± 3.95 a 210.05 ± 2.15 a 

Brown 183.32 ± 4.57 a 219.46 ± 3.32 a 217.73 ± 3.53 a 

Sign. * * * 
*Different lowercase letters within the same column indicate significant differences (p≤ 0.05) between the plumage 

color line. 
*Each line n=12 female. 

 

    Table (2) showed that there were no significant differences at the level (p>0.05) between black, 

golden, white and brown plumage in the mean age at sexual maturity and their values were (42.17, 

39.58, 41.17 and 40.00) days, respectively. There were no significant differences (p>0.05) between 

the plumage color lines in the trait of the average weight of the first egg, and their values were 

(7.58, 8.28, 8.98 and 8.67 g) for each of the black, golden, white and brown plumage, respectively. 

Therefore, there are significant (p≤0.05) differences between golden, white and brown plumage 

color lines compared to the black plumage color line in the trait of the average weight of eggs 

during 60 days, and its values were (11.60, 11.52, 11.57 and 10.34 g) respectively. 

The reason for the presence of significant differences in egg weight is due to the existence of a 

positive and high correlation coefficient between egg weight, live body weight, and body weight at 

sexual maturity (Ismail, 1997, Attia, 2006, and Al-Tikriti, 2010). 

The results of this study agreed with both Al-Tikriti and Al-Nadawi (2017) in their study on the 

colors of quail plumage, as they did not find any significant differences in the trait of age at sexual 

maturity and an average weight of the first egg. 

While the results did not agree with Eissa et al. (2014), as they found significant differences in the 

trait of age at sexual maturity and an average weight of the first egg during their study of the colors 

of quail plumage. 

As for the trait of egg weight, the results of the study agreed with Jassem (2011) and both Al- 

Tikriti and Al-Nadawi (2017) and Walid (2020) during their studies, as they noticed significant 

differences between the colors of quail plumage. 

While it did not agree with each of Hassan and Abd-Alsattar (2016), as they did not find significant 

differences in the trait of egg weight during their study on the color of the plumage of Japanese 

quail. 

Table 2- Effect of plumage color line on average sexual maturity (day), the average weight of the 

first egg (g), and an average weight of eggs during 60 days (g) for quail (Mean ± SE) 

Plumage color line
*
 Average age at 

sexual maturity 

(days) 

Average weight of 

the first egg 

(grams) 

Average egg weight 

over 60 days 

(grams) 

Black 42.17 ± 2.88 1..0  ±8..7 10.34 ± 0.10 b 

Golden 39.58 ± 0.61 1..7  ±7..7 11.60 ± 0.15 a 

White 41.17 ± 0.52 1..1  ±7..7 11.52 ± 0.23 a 

Brown 40.00 ± 0.72 1..0  ±7..8 11.57 ± 0.14 a 

Sign. ns ns * 
*Different lowercase letters within the same column indicate significant differences (p≤ 0.05) between the plumage 

color line. 
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*Each line n=12 female. 

 

    Table (3) shows that there were no significant differences at the level (p>0.05) between black, 

golden, white and brown plumage in the trait of the number of days needed to produce the first 30 

eggs and their values were (34.92, 34.17, 34.25 and 34.08) days, respectively. In addition, the data 

showed that there were significant differences at (p≤0.05) in the superiority of the black plumage 

color line over the golden and brown plumage color line between black, golden, white and brown 

plumage in the number of days needed to produce the first 60 eggs and their values were (68.42, 

67.58 and 66.25 and 65.83) days for black, white, gold and brown plumage line, respectively table 

(3). 

The reason is due to the presence of a negative relationship between the number of eggs and the age 

at sexual maturity, that is, the earlier the age at sexual maturity, the greater the number of eggs 

(Tikriti, 2010 and Al-kaisi et al., 2016). 

The results of the study agreed with Eissa et al. (2014) in their study on two colors of brown and 

white quail, as they did not find significant differences in the number of days needed to produce the 

first 10 eggs, while they noticed significant differences in the number of days required to produce 

the first 30 eggs, as the color of white plumage was superior to the color of the plumage is brown. 

 

Table 3- Effect of plumage color on the number of days needed to produce the first 30 eggs (day) 

and number of days needed to produce the first 60 eggs (day) for a quail (Mean ± SE) 

Plumage color line
*
 Number of days needed to 

produce the first 30 eggs 

(day) 

Number of days needed to 

produce the first 60 eggs 

(day) 

Black 34.92 ± 0.47 68.42 ± 0.65 a 

Golden 34.17 ± 0.30 66.25 ± 0.39 b 

White 34.25 ± 0.64 67.58 ± 0.73 ab 

Brown 34.08 ± 0.54 65.83 ± 0.56 b 

Sign. ns * 

*Different lowercase letters within the same column indicate significant differences (p≤ 0.05) between the plumage 

color line. 
*Each line n=12 female. 

 

    The results of Table (4) showed that there were no significant differences (p>0.05) between 

black, golden, white and brown plumage in the number of eggs produced during 60 days, and their 

values were (52.83, 53.92, 53.25 and 54.25) days, respectively. There were significant differences 

(p≤0.05) between the golden, white and brown plumage color line compared to the black plumage 

color line in the trait of the average mass of eggs during 60 days, and its values reached (625.3942, 

613.69, 627.38 and 546.34g) respectively.  

The reason for the existence of significant differences in egg mass is due to the existence of a 

positive and highly significant correlation between egg mass and egg weight (Al-Tikriti, 2010). 

The results of the study agreed with Walid (2020) that there was no significant difference between 

the three stripes (desert, black and white) in terms of the number of eggs during the first 60 days of 

her study of the different colors of the plumage of the Japanese quail. 

As for the traits of the egg mass, this study agreed with both Al-Tikriti and Al-Nadawi (2017), as 

they found significant differences in the egg mass during the first 100 days between the color of the 

black and brown plumage in their study on the Japanese quail. 

And it did not agree with the results of Walid (2020) in her study on the Japanese quail, she did not 

find any significant difference between the three stripes (desert, black and white) in the traits of the 

egg mass during the first 60 days. 
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Table 4- Effect of plumage color on the number of eggs produced during 60 days (day) and the 

average mass of eggs during 60 days (g) for quail (Mean ± SE) 

Plumage color line
*
 Number of eggs produced 

in 60 days (day) 

Average egg mass over 60 

days (g) 

Black 52.83 ± 0.55 546.34 ± 6.69 b 

Golden 53.92 ± 0.43 625.39 ± 9.75 a 

White 53.25 ± 0.73 613.69 ± 16.04 a 

Brown 54.25 ± 0.57 627.38 ± 9.43 a 

Sign. ns * 

*Different lowercase letters within the same column indicate significant differences (p≤ 0.05) between the plumage 

color line. 
*Each line n=12 female. 

 

The results of Table (5) indicate that the phenotypic correlations between the trait of body weight at 

the age of five and six weeks were positive and highly significant (p≤0.01), and the correlation 

coefficient was estimated at 0.70. Sexual maturity recorded a value of 0.88. These results agreed 

with Shebl et al. (1996) in their study on Japanese quail. The value of the correlation coefficient 

between the trait of body weight at six weeks of age and body weight at sexual maturity was 0.16. 

    The results of Table (5) also showed a positive phenotypic correlation between egg weight and 

body weight at the age of six weeks on the one hand, and body weight at sexual maturity on the 

other hand. And these results agreed with Al-Tikriti (2010) in his study on brown quail. 

While the correlation coefficient was positive and highly significant between egg weight and egg 

mass, with a value of 0.90, and these results agreed with Al-Takriti and Al-Nadawi (2017), as they 

found a positive and highly significant phenotypic correlation in their study on Japanese quail. 

While the phenotypic correlation coefficient was negative between the two traits of age at sexual 

maturity and egg weight on the one hand, and body weight at six weeks of age and body weight at 

sexual maturity on the other hand, and its values were -0.03, -0.10 and -0.15, respectively, and the 

results of the two traits of age at sexual maturity and weight were consistent. The body at sexual 

maturity with Nasser and Abbas (2012) during their studies on quail. We conclude from this that 

selection to increase one of the two traits leads to an increase in the other trait in the case of positive 

correlation, but in the case of negative correlation, selection for one of the two traits wool leads to 

deterioration of the other trait Al-Tikriti (2010). 

 

Table 5- Phenotypic correlations between some studied productive traits of female quail 

Traits 
Correlation of 

phenotype 

Body weight at five weeks of age and body weight at six 

weeks of age 
0.81 ** 

Body weight at six weeks and of age and body weight at 

sexual maturity 
0.88 ** 

Average egg weight and body weight at six 0.42 ** 

Average egg weight and body weight at sexual maturity 0.49 ** 

Average Egg weight and average egg mass 0.90 ** 

Average age at sexual maturity and Number of eggs produced -0.03 
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Average age at sexual maturity and body weight at six weeks -0.10 

Average age at sexual maturity and body weight at sexual 

maturity 
-0.15 

 **Highly significant differences at the probability level (p ≤ 0.00) 

 *Significant differences at the level of probability (p ≤ 0.05) 
 

 

 

CONCLUSIONS 

1. The selection can be made according to the color of the plumage, as it was observed that the quail 

with the color of golden, white and brown plumage had a significant superiority compared to the 

quail with the color of black plumage in terms of body weight, egg weight, egg mass and the 

number of days required to produce the first 60 eggs.  

2. Selection for the trait with a high and positive Phenotypic correlation coefficient  means selection 

will be made automatically for the other trait. 
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 مقارنة الأداء الإنتاجي للجيل الثالث بين أربعة خطوط منتخبة على أساس لون الريش في طائر السمان 
 هيثؼ رجب مشهي القيدي

 العخاق –جامعة تكخيت  –كلية الدراعة  –قدؼ الإنتاج الحيؾاني 
haithamalkaisi85@tu.edu.iq 

 الملخص:
لانتاج خط هجيؽ متسيد  لظائخ الدسان الأداء الإنتاجي للجيل الثالث والسشتخب حدب لؾن الخيش هجفت هحه الجراسة لتقييؼ      

الحهبي و  انثى مختلفة لؾن الخيش مؽ طائخ الدسان هي )الاسؾد و 87 مقارنةت تس، بالاداء الانتاجي اعتساداً على لؾن الخيش
سؼ ومخقسة  81×81×81حجخات بأبعاد تحتؾي على  نقلها بعسخ خسدة اسابيع الى قاعة مخررة للتخبيةوتؼ الابيض و البشي( 

( p≤0.05راسة وجؾد فخوق معشؾية )أعهخت نتائج الجو (. انثى .0)فخدي ولكل خط عذؾائياً على الحجخات بذكل  الاناثووزعت 
 ،أسابيع .و  . عسخ( في متؾسط وزن الجدؼ عشج بشي، أبيض ،  ذهبي،  اسؾدحدب كل خط ) السشتخب في تأثيخ لؾن الخيش

بيزة وكتلة البيض  1.يؾمًا، وعجد الأيام السظلؾبة لإنتاج أول  1.وزن الجدؼ عشج الشزج الجشدي، وزن البيض السشتج خلال 
اول يؾمًا، بيشسا لؼ يكؽ هشاك تأثيخ معشؾي بيؽ خظؾط لؾن الخيش في صفة متؾسط العسخ عشج الشزج الجشدي، ووزن  1.خلال 
يؾمًا. أما بالشدبة للارتباطات السغهخية فقج وجج  1.بيزة، وعجد البيض السشتج خلال  31أول ، وعجد الأيام اللازمة لإنتاج بيزة

ارتباط مغهخي مؾجب وعالي السعشؾية بيؽ صفات وزن الجدؼ عشج عسخ خسدة وستة أسابيع ووزن الجدؼ عشج الشزج الجشدي، 
 . البيضووزن الجدؼ عشج الشزج الجشدي وكتلة  البيضوكحلػ بيؽ وزن 

 وزن الجدؼ، انتاج بيض، وزن البيض، ارتباطات مغهخية، اناث الدسانكلسات السفتاحية : ال
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