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Table 1. The nutrients and chemical composition of the Japanese quail basal diet 

 Nutrients (%) 
56.28 Corn 
30.33 Soybean meal 
2.81 Fish meal 
2.88 Vegetable oil 
6.00 Oyster powder 
0.72 Di-calcium phosphate 
0.28 Salt 
0.15 Methionin 
0.05 Lysine 
0.25 Vitamin supplement1 
0.25 Mineral supplement2 

 Composition (%) 
2900 Metabolic energy (Kcal/kg) 
20.00 Protein 
145 Energy-to-protein ratio 
2.5 Calcium 
0.35 P available 
1.00 Lysine 
0.49 Methionine 
0.15 Sodium 
0.7 Methionine+Cysteine 
145 Energy-to-protein ratio 
2.5 Calcium 
0.35 P available 

1. vitamin supplements (values per kg of diet): Vitamin A, 3300 IU; vitamn E, 25 IU; vitamin K3, 1 mg; vitamin B1, 2 mg; 
vitamin B2, 9 mg; vitamin B5, 10 mg; vitamin B3, 45 mg; vitamin B6, 4mg; vitamin B9, 1.2 mg; vitamin B12, 0.015 mg; 
vitamin H2, 0.13 mg. 2. Mineral supplements (Values per kg diet): manganese, 60 mg; zinc, 50 mg; iron, 60 mg; copper, 5 
mg; iodine, 0.3 mg and selenium, 0.2 mg. 
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  Table 2. Effect of different levels of dietary vitamin D3 on fertility, hatchability and weight of hatched chicks in 

Japanese quail 

 SEM 
                 Vitamin D3 (IU/kg)  
 8000 4000 2000 1000 0  

2.47  93.75 88.75 93.75 89.37 95.62 Fertility1 (%) 
3.79  82.50 75.62 76.87 81.25 76.25 Total hatchability2 (%) 
2.45  87.96ab 85.01ab 81.75c 90.53a 79.75c Hatch of fertilized eggs3 (%) 
0.18  8.40 8.59 8.61 8.35 8.52 Weight of hatched chicks (gr) 

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05). 
1 Fertility: Number of fertile eggs/number of total eggs set in the incubator; 2 Total hatchability: Number of eggs hatched out/number 
of eggs set in the incubator; 3 Hatch of fertilized eggs: Number of eggs hatched out/number of fertile eggs. 
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Table 3. Effect of different levels of dietary vitamin D3 on embryonic mortality rates in Japanese quail 
                                                                                   Vitamin D3 (IU/kg) 

SEM 8000 4000 2000 1000 0                       

2.45 12.03ac 14.98ab 18.23ab 8.95c 20.23a Total embryonic mortality1 (%)  
7.40 19.64ab 24.05ab 21.11ab 6.25b 30.14a Early embryonic mortality2 (%) 
14.63 47.02 33.21 18.33 43.75 25.14 Mid stage embryo mortality3 (%)  
14.22 33.33 42.74 60.55 50 44.72 Late embryonic mortality4 (%)  

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05). 1Number of eggs with dead 
embryos/number of total eggs set in the incubator; 2,3,4 Number of eggs with dead embryos in 1-9 d, 10-17 d and 17-18 d of 
incubation /number of total eggs set in the incubator. 
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Table 4. Effect of different levels of dietary vitamin D3 on morphometric reproductive components and body weight in male 

Japanese quail 
Vitamin D3 (IU/kg) 

SEM 8000 4000 2000 1000 0   

9.02 238.00 212.75 227.75 216.50 215.75 Body weight (gr) 
0.72 3.29 3.32 4.18 4.27 1.37 Left testis weight (gr) 
0.65 3.33 2.99 3.72 4.37 2.84 Right testis weight (gr) 
1.70 22.01 21.69 26.05 19.88 24.22 Left testis height (mm) 
2.44 25.36 24.87 27.99 22.59 25.13 Right testis height (mm) 
1.12 15.21 15.78 16.97 13.74 14.96 Left testis length (mm) 
1.00 14.30 14.05 14.59 13.33 13.08 Right testis length (mm) 

  SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05). 
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    Table 5. Effect of different levels of dietary vitamin D3 on reproductive components and body weight in female Japanese 

quail 
Vitamin D3 (IU/kg) 

SEM 8000 4000 2000 1000 0   

11.67 259 272 267 276 253 Body weight (gr) 
0.95 6.28 7.53 7.16 6.67 6.40 Ovarian weight (gr) 
0.77 7.14 7.86 7.81 7.64 7.78 Oviduct weight (gr) 
1.07 27.75 27.75 29 28.50 29.25 Oviduct length (cm) 
0.82 16.01 17.73 17.14 18.31 16.56 F1 follicle diameter (mm) 
0.97 13.74 15.32 13.84 14.91 13.94 F2 follicle diameter (mm) 
1.01 10.14 11.49 10.74 10.41 10.32 F3 follicle diameter (mm) 
0.74 6.66 7.73 6.22 7.15 7.13 F4 follicle diameter (mm) 
0.34 2.84 3.39 3.13 2.94 2.92 F1 follicle weight (gr) 
0.31 1.69 2.12 2.16 1.82 1.69 F2 follicle weight (gr) 
0.22 0.68 0.92 1.00 0.80 0.75 F3 follicle weight (gr) 
0.09 0.22 0.29 0.37 0.27 0.24 F4 follicle weight (gr) 

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05). 
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Table 6. Effect of different levels of dietary vitamin D3 on blood sera levels of reproductive hormones in male and female 

Japanese quails 

vitamin D3 (IU/kg) 

SEM 8000 4000 2000 1000 0   

1.59 6.67b 9.17ab 11.05a 6.45b 11.95a Testosterone (ng/ml) 
455.24 797.00 651.00 1133.3 1544.3 1491.3 Estrogen (IU/ml) 

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05). 
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Abstract 

The presence of vitamin D3 in eggs is important for calcium metabolism of embryo and its development. This 
research was conducted to evaluate the effect of dietary vitamin D3 levels of 0, 1000, 2000, 4000 and 8000 IU/Kg 
on reproductive characteristics of Japanese quail. 320 adult Japanese quails were used in a randomized complete 
block design with five treatments, four replicates containing 12 females and four male birds in each replicate. After 
six weeks of feeding with experimental diets, 40 eggs from each replicate were transferred to a hatchery machine. 
After incubation, reproductive parameters were investigated. On day 42 of the experiment, two male and female 
birds from each replicate were selected to measure the blood sere testosterone and estrogen levels. Fertility, total 
hatch and weight of hatching chicks were not affected by vitamin D3 (P>0.05). The lowest (79.75%) and the highest 
(90.53%) hatch of fertile eggs were recorded in diets without vitamin and containing 1000 IU/Kg of vitamin, 
respectively (P<0.05). The highest early and total embryonic mortality were related to zero level of vitamin and the 
lowest losses were belonged to 1000 IU/Kg of vitamin. The mid and late embryonic mortalities were not influenced 
by treatments (P>0.05). The morphometric characteristics of reproductive system in both sexes and blood sera 
estrogen level in female birds were not differ (P>0.05). The highest sera testosterone concentration (11.05 ng/ml) 
was observed in 1000 IU/Kg of vitamin (P<0.05). In conclusion, the use of 1000 IU/Kg of vitamin D3 in Japanese 
quail diet is recommended for the best reproductive performance. 
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