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Figure 1. View of the seed propagation field and the hybridization of selected maize lines in Urmia 

University (above-left), ear from one of the hybridization (above-right), evaluation of corn hybrids 

obtained from cross-breeding in Urmia Tobacco Research Center (bottom Figures) 
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$%

= � X′R$%YU′R$%YW′R$%YZ′R$%Y � 

θ% = G%$% . /0/12345       ,      θ+ = G+$% . /0/12365      ,      θ, = S$% 7 /0/8239 
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Table 1. A summary of single nucleotide substitutions identified in different chromosomes of 93 maize inbred 

lines 

Chromosome 1 2 3 4 5 6 7 8 9 10 Total 

SNPs 72226 54110 53906 50408 49153 34873 35489 35009 34159 30596 449929 

A↔G 24212 17901 17876 16987 16329 11511 11955 11760 11356 10408 150295 

T↔C 24225 18130 18358 17080 16612 11928 12000 11896 11597 10290 152116 

Transition 48437 36031 36234 34067 32941 23439 23955 23656 22953 20698 302411 

Ts % 67.06 66.59 67.22 67.58 67.02 67.21 67.50 67.57 67.19 67.65 67.21 

A↔T 4265 3184 3072 2868 2892 2011 2059 1998 2026 1688 26063 

A↔C 6845 5141 5195 4755 4692 3277 3262 3253 3235 2919 42574 

T↔G 6979 5214 5067 4796 4590 3296 3340 3311 3165 2882 42640 

C↔G 5700 4540 4338 3922 4038 2850 2873 2791 2780 2409 36241 

Transverion 23789 18079 17672 16341 16212 11434 11534 11353 11206 9898 147518 

Tv % 32.94 33.41 32.78 32.42 32.98 32.79 32.50 32.43 32.81 32.35 32.79 

Ts/Tv ratio 2.04 1.99 2.05 2.08 2.03 2.05 2.08 2.08 2.05 2.09 2.05 
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Figure 2. Grouping of 93 inbred maize lines using genotyping data from Affymetrix® Maize 600K genotyping 

array based on WPGMA algorithm. Green color indicates the developed lines in Razi University of Kermanshah, 

blue and yellow color indicate the developed lines in Seed and Plant Improvement Institute, Karaj, and red color 

indicates the developed lines in Khorasan Razavi Agricultural and Natural Resources Research Center. Black 

color indicates the lines selected for the crossing program. 
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Table 2. Mean of estimated combining ability variances based on line × tester analyzes in maize 

Variance components RV GCA1V GCA2V SCAV 

value 5270.68 297.35 297.35 1763.31 
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 �� DLN-0 �������� ["�b *��)5 ; ��"Q�0.�  w���
 ��

2��� �0 V�/ ����"Q�0 �� =-N�V& �� 2�; 2���]& #��
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Table 3. Estimation of the matrix of kinship coefficients between inbreeds of the first heterotic group (G1), 

matrix of kinship coefficients between inbreeds of the second heterotic group (G2) and matrix of kinship 

coefficients between hybrids (S) based on SNP markers 

�2.00 0.06 0.54 0.580.06 2.00 0.00 0.470.54 0.00 2.00 0.600.58 0.47 0.60 2.00�=2G  �2.00 1.28 0.03 0.101.28 2.00 0.04 0.020.03 0.04 2.00 0.000.10 0.02 0.00 2.00�=1G  

S=

⎣⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎢
⎢⎡4.00 0.11 1.08 1.17 2.56 0.07 0.69 0.75 0.07 0.00 0.02 0.02 0.21 0.01 0.06 0.060.11 4.00 0.00 0.93 0.07 2.56 0.00 0.60 0.00 0.07 0.00 0.02 0.01 0.21 0.00 0.051.08 0.00 4.00 1.21 0.69 0.00 2.56 0.77 0.02 0.00 0.07 0.02 0.06 0.00 0.21 0.061.17 0.93 1.21 4.00 0.75 0.60 0.77 2.56 0.02 0.02 0.02 0.07 0.06 0.05 0.06 0.212.56 0.07 0.69 0.75 4.00 0.11 1.08 1.17 0.07 0.00 0.02 0.02 0.04 0.00 0.01 0.010.07 2.56 0.00 0.60 0.11 4.00 0.00 0.93 0.00 0.07 0.00 0.02 0.00 0.04 0.00 0.010.69 0.00 2.56 0.77 1.08 0.00 4.00 1.21 0.02 0.00 0.07 0.02 0.01 0.00 0.04 0.010.75 0.60 0.77 2.56 1.17 0.93 1.21 4.00 0.02 0.02 0.02 0.07 0.01 0.01 0.01 0.040.07 0.00 0.02 0.02 0.07 0.00 0.02 0.02 4.00 0.11 1.08 1.17 0.00 0.00 0.00 0.000.00 0.07 0.00 0.02 0.00 0.07 0.00 0.02 0.11 4.00 0.00 0.93 0.00 0.00 0.00 0.000.02 0.00 0.07 0.02 0.02 0.00 0.07 0.02 1.08 0.00 4.00 1.21 0.00 0.00 0.00 0.000.02 0.02 0.02 0.07 0.02 0.02 0.02 0.07 1.17 0.93 1.21 4.00 0.00 0.00 0.00 0.000.21 0.01 0.06 0.06 0.04 0.00 0.01 0.01 0.00 0.00 0.00 0.00 4.00 0.11 1.08 1.170.01 0.21 0.00 0.05 0.00 0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.11 4.00 0.00 0.930.06 0.00 0.21 0.06 0.01 0.00 0.04 0.01 0.00 0.00 0.00 0.00 1.08 0.00 4.00 1.210.06 0.05 0.06 0.21 0.01 0.01 0.01 0.04 0.00 0.00 0.00 0.00 1.17 0.93 1.21 4.00⎦⎥

⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎥
⎥⎤
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Table 4. Estimating general combining ability of lines of the first and second heterotic groups along with specific combining ability of the hybrids by mixed linear model 

 -1 

  

 

b  16.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  5195.68 323.19 

g1 
 

4.00 19.06 -9.63 -0.03 -0.66 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 

1249.27 -0.77 

g2  4.00 -9.63 19.03 -0.16 0.33 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  1369.73 1.80 

g3 
 

4.00 -0.03 -0.16 12.87 0.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 
 

1294.66 0.02 

g4  4.00 -0.66 0.33 0.00 12.89 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00  1282.02 -0.76 

g5 
 

4.00 1.00 1.00 1.00 1.00 14.09 0.26 -2.01 -2.38 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 
 

1242.45 -1.90 

g6  4.00 1.00 1.00 1.00 1.00 0.26 13.44 0.68 -2.50 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00  1237.95 -1.39 

g7 
 

4.00 1.00 1.00 1.00 1.00 -2.01 0.68 14.20 -2.64 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 
 

1379.75 2.60 

g8  4.00 1.00 1.00 1.00 1.00 -2.38 -2.50 -2.64 14.93 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00  1335.53 1.78 

S15 
 

1.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 2.45 0.04 -0.29 -0.34 -0.93 -0.02 0.18 0.22 -0.01 0.00 0.00 0.00 -0.07 0.00 0.01 0.02 
 

294.81 -2.66 

S16 =  1.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.04 2.35 0.10 -0.35 -0.02 -0.86 -0.06 0.22 0.00 -0.01 0.00 0.00 0.00 -0.06 0.00 0.02  × 318.55 = -11.16 

S17 
 

1.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 -0.29 0.10 2.47 -0.39 0.18 -0.06 -0.94 0.25 0.00 0.00 -0.01 0.00 0.01 0.00 -0.07 0.02 
 

301.53 6.48 

S18  1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 -0.34 -0.35 -0.39 2.57 0.22 0.22 0.25 -1.00 0.00 0.00 0.00 -0.01 0.02 0.02 0.02 -0.07  334.38 -5.64 

S25 
 

1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.93 -0.02 0.18 0.22 2.44 0.04 -0.29 -0.34 -0.01 0.00 0.00 0.00 0.03 0.00 -0.01 -0.01 
 

388.41 30.45 

S26  1.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 -0.02 -0.86 -0.06 0.22 0.04 2.35 0.10 -0.35 0.00 -0.01 0.00 0.00 0.00 0.03 0.00 -0.01  267.23 -31.70 

S27 
 

1.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.18 -0.06 -0.94 0.25 -0.29 0.10 2.46 -0.38 0.00 0.00 -0.01 0.00 -0.01 0.00 0.03 -0.01 
 

433.27 48.60 

S28 
 

1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.22 0.22 0.25 -1.00 -0.34 -0.35 -0.38 2.56 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 0.04 
 

280.82 -12.90 

S35 
 

1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 1.85 0.02 -0.17 -0.20 0.00 0.00 0.00 0.00 
 

295.83 -13.36 

S36 
 

1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.02 1.80 0.06 -0.21 0.00 0.00 0.00 0.00 
 

340.27 11.71 

S37 
 

1.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 0.00 -0.17 0.06 1.86 -0.22 0.00 0.00 0.00 0.00 
 

311.85 -7.59 

S38  1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 -0.01 -0.20 -0.21 -0.22 1.92 0.00 0.00 0.00 0.00  346.71 10.09 

S45 
 

1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.07 0.00 0.01 0.02 0.03 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00 1.85 0.02 -0.17 -0.20 
 

263.40 -28.37 

S46  1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 -0.06 0.00 0.02 0.00 0.03 0.00 -0.01 0.00 0.00 0.00 0.00 0.02 1.80 0.06 -0.21  311.90 -2.04 

S47 
 

1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.01 0.00 -0.07 0.02 -0.01 0.00 0.03 -0.01 0.00 0.00 0.00 0.00 -0.17 0.06 1.86 -0.23 
 

333.10 4.08 

S48  1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.02 0.02 0.02 -0.07 -0.01 -0.01 -0.01 0.04 0.00 0.00 0.00 0.00 -0.20 -0.21 -0.23 1.93  373.62 23.20 
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 ["�b5 -  �� DLN ��"Q�0O�.�
 !� 2��G6,� �0 ��������2"�3 �&�LN #����O�.�
 " �"� " ["� 5�
"�6� #���������� �)�jZ #���� .

-0 @���� -0 B�0 !� ��! f0�"� �,�� �L, ����0 �� �������� �� DLN ��"Q�0 O�
�
*��) :�,� ��! 9_4×28_2 =9_4×20_4 =

9_4×18_2 =9_4×9_1 =1_4×28_2 =1_4×20_4 =1_4×18_2 =1_4×9_1= 14_4×28_2 =14_4×20_4 =14_4×18_2 =

14_4×9_1= 3_1×28_2 =3_1×20_4 =3_1×18_2 =3_1×9_1.  
Table 5. Estimating grain yield of hybrids using general combining ability of the first and second heterotic 

groups and specific combining ability of hybrids. The order of estimating hybrids yield in the right vector of the 

following equations from top to bottom is as: 9_4×28_2, 9_4×20_4, 9_4×18_2, 9_4×9_1, 1_4×28_2, 1_4×20_4, 

1_4×18_2, 1_4×9_1, 14_4×28_2, 14_4×20_4, 14_4×18_2, 14_4×9_1, 3_1×28_2, 3_1×20_4, 3_1×18_2 and 

3_1×9_1 

 

 
 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
   

 294.81 
   

-28 
 

 
 

 -28.38   

 
 

0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
   

 318.55 
   

-4.6 
 

 
 

 -4.637   

 
 

0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
   

 301.53 
   

-22 
 

 
 

 -21.66   

 
 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
   

 334.38 
   

11 
 

 
 

 11.193   

 
 

0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
   

 388.41 
   

65 
 

 
 

 65.223   

 
 

0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
   

 267.23 
   

-56 
 

 
 

 -55.96   

 
 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
   

 433.27 
   

110 
 

 
 

 110.08   

Y;< = 
 

0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
 

× (  280.82 
 

- 
 

-42 
 
) =  -42.37   

 
 

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
   

 295.83 
   

-27 
 

 
 

 -27.36   

 
 

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
   

 340.27 
   

17 
 

 
 

 17.083   

 
 

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
   

 311.85 
   

-11 
 

 
 

 -11.34   

 
 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
   

 346.71 
   

24 
 

 
 

 23.523   
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 263.40 
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 -11.29   
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Figure 3. Column diagram and regression relation for observed and estimated yield of maize hybrids obtained 

from the hybridization of selected lines from the first heterotic with selected lines from the second heterotic 

group along with the commercial hybrid 704 as check 
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Table 6. Estimating similarity matrix between evaluated hybrids (CTT matrix) and similarity matrix between 

evaluated and un-evaluated hybrids (CUT matrix) 

 

=TTC                

 
7628.69 806.05 2655.39 2826.06 5491.46 522.00 1757.82 1871.86 727.29 30.12 203.50 219.50 995.27 57.79 290.93 312.44 

 

806.05 7628.69 594.70 2374.79 522.00 5491.46 380.77 1570.31 30.12 727.29 10.31 177.19 57.79 995.27 31.15 255.55 

2655.39 594.70 7628.69 2904.16 1757.82 380.77 5491.46 1924.05 203.50 10.31 727.29 226.82 290.93 31.15 995.27 322.29 

2826.06 2374.79 2904.16 7628.69 1871.86 1570.31 1924.05 5491.46 219.50 177.19 226.82 727.29 312.44 255.55 322.29 995.27 

5491.46 522.00 1757.82 1871.86 7628.69 806.05 2655.39 2826.06 736.04 31.03 206.35 222.53 676.08 24.84 186.79 201.74 

522.00 5491.46 380.77 1570.31 806.05 7628.69 594.70 2374.79 31.03 736.04 10.99 179.75 24.84 676.08 6.33 162.22 

1757.82 380.77 5491.46 1924.05 2655.39 594.70 7628.69 2904.16 206.35 10.99 736.04 229.93 186.79 6.33 676.08 208.57 

1871.86 1570.31 1924.05 5491.46 2826.06 2374.79 2904.16 7628.69 222.53 179.75 229.93 736.04 201.74 162.22 208.57 676.08 

727.29 30.12 203.50 219.50 736.04 31.03 206.35 222.53 7628.69 806.05 2655.39 2826.06 594.70 16.43 160.24 173.51 

30.12 727.29 10.31 177.19 31.03 736.04 10.99 179.75 806.05 7628.69 594.70 2374.79 16.43 594.70 0.00 138.42 

203.50 10.31 727.29 226.82 206.35 10.99 736.04 229.93 2655.39 594.70 7628.69 2904.16 160.24 0.00 594.70 179.58 

219.50 177.19 226.82 727.29 222.53 179.75 229.93 736.04 2826.06 2374.79 2904.16 7628.69 173.51 138.42 179.58 594.70 

995.27 57.79 290.93 312.44 676.08 24.84 186.79 201.74 594.70 16.43 160.24 173.51 7628.69 806.05 2655.39 2826.06 

57.79 995.27 31.15 255.55 24.84 676.08 6.33 162.22 16.43 594.70 0.00 138.42 806.05 7628.69 594.70 2374.79 

290.93 31.15 995.27 322.29 186.79 6.33 676.08 208.57 160.24 0.00 594.70 179.58 2655.39 594.70 7628.69 2904.16 

312.44 255.55 322.29 995.27 201.74 162.22 208.57 676.08 173.51 138.42 179.58 594.70 2826.06 2374.79 2904.16 7628.69 

 

CUT= 

428.56 156.73 351.72 419.77 408.22 147.93 334.64 399.80 477.87 178.03 393.12 468.18 413.66 150.28 339.21 405.14 

1274.98 522.50 1062.27 1250.65 1273.20 521.73 1060.78 1248.90 1224.17 500.54 1019.62 1200.77 1370.87 563.94 1142.77 1344.79 

790.13 312.98 655.25 774.71 799.53 317.04 663.14 783.93 671.45 261.69 555.62 658.20 731.12 287.47 605.72 716.78 

1356.70 557.81 1130.88 1330.87 1353.69 556.51 1128.34 1327.91 989.90 399.30 822.96 970.81 1139.31 463.87 948.38 1117.47 

1244.33 509.25 1036.54 1220.56 1253.73 513.31 1044.43 1229.79 1200.78 490.43 999.98 1177.81 1380.71 568.19 1151.03 1354.44 

1276.31 523.07 1063.39 1251.96 1250.11 511.75 1041.40 1226.24 1316.24 540.33 1096.91 1291.16 1653.39 686.02 1379.94 1622.11 

1522.00 629.25 1269.65 1493.14 1719.91 714.77 1435.78 1687.41 1014.74 410.04 843.81 995.19 1096.47 445.36 912.42 1075.42 

409.23 148.37 335.49 400.80 368.70 130.86 301.47 361.01 431.60 158.04 354.28 422.76 403.08 145.71 330.33 394.76 

658.54 256.11 544.78 645.53 624.03 241.19 515.81 611.65 577.71 221.18 476.93 566.18 643.40 249.57 532.08 630.67 

345.50 120.83 281.99 338.23 310.31 105.63 252.45 303.70 347.46 121.68 283.63 340.16 236.85 73.88 190.78 231.58 

1473.23 608.17 1228.70 1445.26 1494.75 617.47 1246.76 1466.38 1405.37 578.84 1171.73 1378.65 1640.97 680.66 1369.51 1609.92 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 

455.07 220.67 304.05 314.07 451.90 218.96 301.83 311.78 402.37 192.41 267.10 276.07 488.42 238.54 327.43 338.11 

417.00 200.26 277.37 286.63 402.23 192.34 267.00 275.97 626.69 312.65 424.37 437.79 873.68 445.05 597.53 615.85 

324.72 150.79 212.66 220.10 308.62 142.16 201.38 208.49 274.43 123.83 177.41 183.84 321.28 148.95 210.26 217.62 
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Table 7. Predicted performance of non-evaluated hybrids by BLUP method (part of the results reported) 

G1 G2 Yut 
 

G1 G2 Yut 
 

   
 

G1 G2 Yut 

9 67 0.05376 
 

9 68 0.170644      9 93 -0.67631 

10 67 1.110787 
 

10 68 1.67219      10 93 -1.60231 

11 67 1.087179 
 

11 68 1.497542      11 93 -0.66305 

. . . 
 

. . .  . . .  . . . 

. . . 
 

. . .  . . .  . . . 

. . . 
 

. . .  . . .  . . . 

64 67 1.109219 
 

64 68 1.679064      64 93 -1.59942 

65 67 -1.10061 
 

65 68 -0.82403      65 93 -4.00282 

66 67 0.292912 
 

66 68 0.599158      66 93 -1.33136 

G1 and G2, are the persons belong to the first and second heterotic groups, respectively, and Yut is predicted 

yield of the hybrid. 

 
 

 
 9 ;4- 1�,� �0 2�]/ �0��!�� #�� ������ #��0 �� DLN ��"Q�0 !� #���j
 -)(Z ���V3 �"� BLUP  

Figure 4. A pictorial summary from estimating yield of non-evaluated hybrids using BLUP method 

 

 

 ["�b8 -  #�������� �0 >E0��&� ������ �� DLN -:��T&g�. -TY4& �� #��d
  
Table 8. Comparison of yield of promising hybrids with commercial hybrids in Karaj region 

Hybrid Maternal Paternal 
Urmia_GY 

(g/plant) 

Karaj_GY 

(kg/Ha) 

Cross between 

Heterotic groups 

Predicted yield of evaluated 

hybrid (g/plant) 

H50 18_2 1_4 433.27 10.50 √ 110.083 

SC704 B73 MO17 327.15 10.64   

 

 

1st Quartile 0.4818
Median 1.6139
3rd Quartile 3.6416
Maximum 33.2999

2.1810 2.5499

1.5030 1.7628

3.5955 3.8565

A-Squared 59.13
P-Value <0.005

Mean 2.3655
StDev 3.7214
Variance 13.8486
Skewness 2.1811
Kurtosis 11.0400
N 1566

Minimum -12.8638

Anderson-Darling Normality Test

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev
30.022.515.07.50.0-7.5

Median

Mean

2.502.252.001.751.50

95% Confidence Intervals

Summary Report for Yut
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Abstract 
The production of hybrid cultivars is one of the most major maize breeding methods, which can be 

facilitated based on the heterotic grouping of genotypes. In this study, 93 maize inbred lines from 

different sources were grouped into two different heterotic groups based on SNP markers data. Then, 

six selected inbred lines from these two heterotic groups along with B73 MO17 as check inbred lines 

were crossed in a complete diallel crosses, and the grain yield of 64 produced hybrids were evaluated 

in a simple lattice design with three replications at the Urmia Tobacco Research Center, Urmia, West 

Azarbaijan province, Iran. Based on the grain yield of these F1 hybrids and the SNP markers data, 

grain yield of 1566 hybrids, which can be potentially produced from the cross of individuals of two 

heterotic groups, was predicted using a mixed linear model. The results showed that the hybrid H50 

(1_4×18_2) had higher grain yield than the check hybrid SC704. Since this hybrid (H50) was early 

maturity compared to SC704 hybrid (as the predominant hybrid in the region), so if this result is 

confirmed in the other complementary experiments, it can be introduced as a new hybrid. In another 

complementary experiment, 13 superior hybrids of the current study including H4, H9, H10, H11, 

H17, H18, H38, H41, H42, H45, H47, H49 and H50 along with three check hybrids, Simon, SC703 

and SC704, were re-evaluated under environmental conditions of Karaj region, Alborz province, Iran. 

The results showed that although the check hybrids SC703, Simon and SC704 had high yields with an 

average of 12.63, 12.01 and 10.64 ton/ha, respectively, however, H50 hybrid with an average of 10.50 

ton/ha not only had a desirable grain yield, but also showed fewer days to tasseling and silking 

compared to the check hybrids. Therefore, H50 as the superior hybrid of this experiment is suggested 

for evaluation in the regional trials to introduce as a new early maturity and high-yielding hybrid. 
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