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Figure 1. A digital image of kernels of a recombinant inbred lines of bread wheat 
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Figure 2. A comparison between a plieotropic QTL region on chromosome 2A: Left, in the present study and 

right in Bhusal et al., 2017. 
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Figure 3. Position of a plieotropic QTL region on chromosome 5D 
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Table 1. QTLs identified for grain size and shape in a RIL population of bread wheat 

Average 

LOD 

Average 

phenotypic 

value (%) 

Parental 

allele 

Additive 

effect 

Phenotypic 

value (%) 
LOD 

Linked 

marker 
Locus Trait 

– – Tai 0.06 25.6 2.50 Xgwm3036 7B Kernel weight 

– – Tai -0.18 13.3 2.62 Xgwm1081 4A Kernel width 

2.89 9.2 Tab 0.35 8.9 2.62 Xgwm372 2A Kernel length 

Tab 0.36 2.9 2.55 Xgwm957b 2A 

Tai -0.78 9.4 2.85 Xgwm294a 2D 

Tab 0.41 11.1 3.74 Xgwm291 5A 

Tai -0.32 7.4 2.07 Xgwm767 7B 

3.02 10.9 Tab 1.10 10.1 3.30 Xgwm1108 5B Horizontal axes 

proportion Tai -1.16 11.6 2.74 Xgwm604 5B 

4.11 42.3 Tai 12.58 44.9 5.10 Xgwm639a 5D Sphericity 

Tai 12.08 39.6 3.12 Xgwm1009a 6A 

3.07 12.5 Tab -0.60 9.8 3.13 Xgwm896 3B Vertical 

perimeter Tab -0.76 15.1 3.00 Xgwm4726 4D 

3.13 27.8 Tai -0.35 41.8 2.11 Xgwm639a 5D Projection area 

Tai -0.18 13.7 4.14 Xgwm890 7A  

2.54 12.2 Tai 0.11 14.3 2.58 Xgwm497a 1A Section area 

Tai 0.09 10.0 2.50 Xgwm1093 4A  

3.13 21.8 Tab 0.69 9.4 2.18 Xgwm957b 2A Kernel volume 

Tai -1.63 34.1 4.08 Xgwm1103b 6A  

   19.5 3.00   Total mean 
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Abstract 
Kernel shape and size are the most important characters related to the yield and domestication in 

bread wheat (Triticum aestivum L.). Understanding of genetic parameters of such important traits and 

its utilization is very important in breeding programs for this strategic crop. The aim of the present study 

was to identify quantitative trait loci (QTLs) corresponding to the kernel shape and size characteristics 

i.e. kernel weight, kernel length, kernel width, horizontal area proportion, sphericity, vertical perimeter, 

projection area, section area, and kernel volume within a mapping population of 118 recombinant inbred 

lines (RILs) of bread wheat resulting from a cross between an Iranian landrace, Tabassi, and a European 

wheat variety, Taifun. In total, nineteen QTLs were identified on chromosomes 1A, 2A, 2D, 3B, 4A, 

4D, 5A, 5B, 5D, 6A, 7A and 7B. The genomes A, B and D covered 53%, 26%, and 21% of the QTLs, 

respectively. The highest number of QTL (5) and phenotypic value (42.3%), were respectively obtained 

for kernel length and kernel sphericity. Among the QTL regions identified, one region on chromosome 

2A corresponding kernel length and volume and one region on chromosome 5D controlling sphericity 

and projection area are referred to as pleiotropic regions. The results of this study, in agreement with 

other studies, are recommended in marker-assisted selection (MAS) for grain shape and size traits in 

bread wheat breeding programs. 
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