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 Fig. 1. The map of four generation crossing of Japanese quail for QTL mapping of growth QTLs 
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Table 1. The characteristics of primers related to chromosome 5 markers in Japanese quail 

Forward sequence  Reverse sequence 
Annealing 

temperature  
Position 

(cM) 
Markers 

5′-CGGTAGCATTTCTGACTCCA -3′ 5′-GAAGCAGTGACAGCAGAATG -3′ 60.4 0 GUJ0049 
5′-TAGGTGCGAAAATCTCTGAC -3′ 5′-GACAAAGTTACAGCTAGGAG -3′ 56.3 12 GUJ0059 

5′-CAGAATATAAAGGTCACAGCC -3′ 5′-GCATTTCCATCAGTACAACC -3′ 58.7 21 GUJ0100 
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Table 2. Statistical characteristics of body weight traits in crossbreds of Japanese quail  

Traits# Mean (g) Minimum (g) Maximum (g) Gain (g/day) SD (g) CV (%) 
W0 8.52 4.85 11.91 0 1.09 12.79 
W5 16.98 5.64 32.48 1.68 4.15 24.44 
W10 31.69 10.04 75.56 2.94 10.46 33.0 
W15 55.26 13.64 112.18 4.71 18.24 33.0 
W20 86.45 15.56 185.44 6.23 24.69 28.56 
W25 117.31 37.40 204.09 6.17 29.24 24.92 
W30 153.35 50.06 259.98 7.21 35.23 22.97 
W35 178.43 62.06 295.86 5.02 35.07 19.65 
W40 205.87 83.71 314.12 5.49 36.69 12.82 
W45 230.72 110.14 467.77 4.97 40.77 17.67 
#
From W0 to W45: Body weights from hatch to 45 days old in grams. 

  

 �$&W3 - 6J5  �&I>  �$#	)$,% "$� ,7 "��,8���� &�?) (*'�&2P Q�+0Y� "�	�d) $ �&� �&���) "��5  B�I
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Table 3. The number of observed alleles and polymorphism information content of markers on chromosome 5 in 

crossbred population of Japanese quail 
Markers  Position (cM) The number of observed alleles  PIC*  

GUJ0059 0  6  0.97  
GUJ0049  12  10  0.95  
GUJ0100  21  8  0.94  

*Polymorphism information content 

  

 �$&W4 - _�') a������8��W (7���,�2% "��(2��; L�P�&*7 �  (�#$ Q�?1 �&22%  
Table 4. The results of QTL mapping of growth traits in Japanese quail 

Traits#  Position (cM)  F-value  
chromosome-wide 

thresholds  

Family  Effects   Adjacent 
marker  

95% 
confidence 
interval   

W0  4.65  *3.52  436  -1.04  GUJ0059  0.0-21  

W5  8.51  1.0  401  5.32  GUJ0049  0.0-21  
W10  14.28  2.03  401  9.41  GUJ0049  0.0-21  
W15  16.03  *3.69  413  24.19  GUJ0049  0.0-21  

  W20  15.63  *2.69  413  31.69  GUJ0049  0.0-21  

W25  15.09  1.67  401  43.27  GUJ0049  0.0-21  
W30  13.46  1.44  401  44.62  GUJ0049  0.0-21  
W35  12.92  1.57  413  44.31  GUJ0049  0.0-21  
W40  11.47  0.77  413  40.61  GUJ0049  0.0-21  
W45  12.47  0.88  413  42.99  GUJ0049  0.0-21  
* Significant at P<0.05 
#From W0 to W45: Body weights from hatch to 45 days old in grams.  
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Fig. 2. The position of detected QTL of hatch weight (W0) in Japanese quail 
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Fig. 3. The position of detected QTL of body weight at 15 days (W15) in Japanese quail 
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Fig. 4. The position of detected QTL of body weight at 20 days (W20) in Japanese quail 
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Abstract 

The aim of this study was to partial genome scan (chromosome 5) of Japanese quail to detect QTLs affecting 
growth traits based on a four-generation partial diallele cross design in Special Domestic Animals Research 
Center of University of Zabol. For this purpose, four strains of Wild (A), A and M of Texas (B), Italian 
Speckled (C) and Tuxedo (D) Japanese quails were crossed in two-strain reciprocal method and were created the 
first generation. Grandparents and fourth parents (18 and 36 birds, respectively) and all birds of fourth 
generation (315 birds) were genotyped for three microsatellite markers on chromosome 5. Also, all birds from 
hatch to 45 days were weighted at 5-day intervals. The QTL analysis was carried out using a regression-based 
interval mapping method and additive genetic model using GridQTL software. The results showed three 
different QTLs for hatch weight, weights at 15 and 20 days of age in 4.65, 16.03 and 15.63 cM, respectively. 
Therefore, if the adjacent marker information be entered in equation of breeding values estimation, it can lead to 
improve the reliability of prediction breeding value and finally result in genetic progress. 
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