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PMHP
Sinha and Khana ,1975 

Mid Parent Heterosis = (MF1-MP)/MP*100 
High Parent Heterosis = (MF1-HP)/HP*100 
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 112 159.67 71 102 6 26 

7 109 157.67 72 73 6 19 
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Q130 110 151.33 71.3 68 7 17 

 115 160.67 68 110 9 22 

1 111 159.33 71 78 7 20 
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.Inamulla et al, (2005) Nazeer et al (2004) 
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ā  
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0.468 3.816* 0.935 3.8158 - 2.020 
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•     1X9 1X 
9 X  

• X7 X7 
  11171Q131  
  7Q1311Q131 

17Q88Q131 

3 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 0.367 -0.383 1.477 1.50 1.00 
2 X1 0.367 -0.522 -1.384 2.17 1.00 
3 X9 0.367 0.144 0.949 0.19 -0.60 
4 X 0.367 0.006 1.422 0.68 0.30 
5 X 0.367 1.2* -1.106 0.35 -0.30 
6 X7 0.367 -1.244 1.005 2.84 1 
7 XQ88 0.367 0.006 -0.245 1.67 1.00 
8 XQ130 0.367 0.006 -0.745 0.52 0.02 
9 XQ131 0.367 -0.078 -2.162 1.50 1.00 
10 1X1 -0.383 -0.522 -0.301 2.67 1.90 
11 1X9 -0.383 0.144 0.366 0.68 -0.65 
12 1X -0.383 0.006 -0.828 1.17 0.30 
13 1X -0.383 1.2* 1.644 0.84 -0.30 
14 1X7 -0.383 -1.244 -0.912 3.36 1.90 
15 1XQ88 -0.383 0.006 -1.162 2.17 1.90 
16 1XQ130 -0.383 0.006 -2.328 1.01 0.02 
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3 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

17 1XQ131 -0.383 -0.078 0.255 2.00 1.90 
18 1X9 -0.522 0.144 1.172 1.34 -0.60 
19 1X -0.522 0.006 -2.023 1.83 0.30 
20 1X -0.522 1.2* 0.116 1.50 -0.30 
21 1X7 -0.522 -1.244 2.561* 4.05 3.30 
22 1XQ88 -0.522 0.006 -0.356 2.84 2.30 
23 1XQ130 -0.522 0.006 1.477 1.67 0.02 
24 1XQ131 -0.522 -0.078 -0.939 2.67 1.90 
25 9X 0.144 0.006 0.977 -0.13 -0.60 
26 9X 0.144 1.2* -2.217 -0.45 -0.60 
27 9X7 0.144 -1.244 -1.439 2.00 -0.60 
28 9XQ88 0.144 0.006 -1.689 0.84 -0.60 
29 9XQ130 0.144 0.006 -2.189 -0.29 -0.60 
30 9XQ131 0.144 -0.078 -0.939 0.68 -0.60 
31 X 0.006 1.2* -0.078 0.03 -0.30 
32 X7 0.006 -1.244 -1.634 2.50 0.30 
33 XQ88 0.006 0.006 -0.217 1.34 0.30 
34 XQ130 0.006 0.006 -1.051 0.19 0.02 
35 XQ131 0.006 -0.078 -0.134 1.17 0.30 
36 X7 1.2* -1.244 -1.162 2.17 -0.30 
37 XQ88 1.2* 0.006 1.922 1.01 -0.30 
38 XQ130 1.2* 0.006 0.755 -0.13 -0.30 
39 XQ131 1.2* -0.078 0.005 0.84 -0.30 
40 7XQ88 -1.244 0.006 1.033 3.53 2.30 
41 7XQ130 -1.244 0.006 -0.467 2.34 0.02 
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GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

42 7XQ131 -1.244 -0.078 1.116 3.36 1.90 
43 XQ88Q130 0.006 0.006 0.616 1.17 0.02 
44 X Q88Q131 0.006 -0.078 0.533 2.17 1.90 
45 Q131 XQ130 0.506 -0.078 1.699 1.01 0.02 

 St. Error 0.111  1.254   

4 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 -0.222 0.556* -0.061 2.17 1.80 
2 X1 -0.222 -0.361 2.523* 1.95 1.80 
3 X9 -0.222 0.417* -3.255 2.06 1.80 
4 X -0.222 0.028 0.134 2.61 1.80 
5 X -0.222 0.222* -1.727 1.62 1.40 
6 X7 -0.222 -0.139 -0.366 1.73 1.60 
7 XQ88 -0.222 -0.556 1.717* 2.72 1.80 
8 XQ130 -0.222 0.889* 0.606 1.19 0.50 
9 XQ131 -0.222 -0.833 -1.672 2.50 1.80 
10 1X1 0.556* -0.361 -0.255 2.28 2.00 
11 1X9 0.556* 0.417* -0.033 2.39 2.30 
12 1X 0.556* 0.028 1.689* 2.94 2.5 
13 1X 0.556* 0.222* 0.495 1.95 1.40 
14 1X7 0.556* -0.139 0.523 2.06 1.60 
15 1XQ88 0.556* -0.556 0.939 3.06 2.50 
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4 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

16 1XQ130 0.556* 0.889* -1.505 1.51 0.50 
17 1XQ131 0.556* -0.833 1.217 2.83 2.50 
18 1X9 -0.361 0.417* 1.884* 2.17 2.00 
19 1X -0.361 0.028 -0.061 2.72 2.00 
20 1X -0.361 0.222* -2.922 1.73 1.40 
21 1X7 -0.361 -0.139 -1.227 1.84 1.60 
22 1XQ88 -0.361 -0.556 0.189 2.83 2.00 
23 1XQ130 -0.361 0.889* -1.588 1.30 0.50 
24 1XQ131 -0.361 -0.833 -0.533 2.61 2.00 
25 9X 0.417* 0.028 1.162 2.83 2.30 
26 9X 0.417* 0.222* 2.301* 1.84 1.40 
27 9X7 0.417* -0.139 -1.338 1.95 1.60 
28 9XQ88 0.417* -0.556 -0.922 2.94 2.30 
29 9XQ130 0.417* 0.889* 2.301* 1.40 0.50 
30 9XQ131 0.417* -0.833 -0.311 2.72 2.30 
31 X 0.028 0.222* 1.356 2.39 1.40 
32 X7 0.028 -0.139 -0.616 2.50 1.60 
33 XQ88 0.028 -0.556 0.801 3.50 3.40 
34 XQ130 0.028 0.889* -0.311 1.95 0.50 
35 XQ131 0.028 -0.833 -0.588 3.28 3.20 
36 X7 0.222* -0.139 -0.811 1.51 1.40 
37 XQ88 0.222* -0.556 -0.061 2.50 1.40 
38 XQ130 0.222* 0.889* -1.172 -0.97 0.50 
39 XQ131 0.222* -0.833 0.884 2.28 1.40 
40 7XQ88 -0.139 -0.556 0.301 2.61 1.60 
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GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

41 7XQ130 -0.139 0.889* -0.477 1.08 0.50 
42 7XQ131 -0.139 -0.833 1.578 2.39 1.60 
43 XQ88Q130 -0.556 0.889* 0.273 2.06 -0.50 
44 X Q88Q131 -0.556 -0.833 -1.338 3.39 3.20 
45 Q131 XQ130 0.889* -0.833 0.217 -1.84 0.50 

 St. Error 0.070  0.792   

5 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 -0.233 0.739* -1.851 3.70 3.70 
2 X1 -0.233 0.183 3.371 1.76 -0.10 
3 X9 -0.233 -0.011 -2.434 6.73* 3.70 
4 X -0.233 0.211 -1.99 4.68* 3.70 
5 X -0.233 -0.928 0.482 4.35* 3.70 
6 X7 -0.233 0.961* -1.74 -0.10 -3.60 
7 XQ88 -0.233 -0.289 1.177 3.04 2.40 
8 XQ130 -0.233 0.072 1.482 2.71 1.70 
9 XQ131 -0.233 -0.706 1.927 4.68* 3.70 
10 1X1 0.739* 0.183 0.732 1.76 -0.10 
11 1X9 0.739* -0.011 -0.073 6.73* 3.70 
12 1X 0.739* 0.211 2.371 4.68* 3.70 
13 1X 0.739* -0.928 -1.157 4.35* 3.70 
14 1X7 0.739* 0.961* 1.621 -0.10 -3.60 
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5 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

15 1XQ88 0.739* -0.289 1.871 3.04 2.40 
16 1XQ130 0.739* 0.072 1.177 2.71 1.70 
17 1XQ131 0.739* -0.706 -0.379 4.68* 3.70 
18 1X9 0.183 -0.011 0.816 4.68* -0.10 
19 1X 0.183 0.211 1.593 2.71 -0.10 
20 1X 0.183 -0.928 -1.934 2.39 -0.10 
21 1X7 0.183 0.961* -3.823 -1.90 -3.60 
22 1XQ88 0.183 -0.289 0.093 1.13 -0.10 
23 1XQ130 0.183 0.072 -2.934 0.82 -0.10 
24 1XQ131 0.183 -0.706 0.177 2.71 -0.10 
25 9X -0.011 0.211 0.121 7.78* 5.70* 
26 9X -0.011 -0.928 4.593* 7.43* 5.00* 
27 9X7 -0.011 0.961* 0.371 2.71 -3.60 
28 9XQ88 -0.011 -0.289 0.621 6.04* 2.40 
29 9XQ130 -0.011 0.072 2.593 5.70* 1.70 
30 9XQ131 -0.011 -0.706 0.705 7.78* 5.70* 
31 X 0.211 -0.928 1.038 5.36* 5.00* 
32 X7 0.211 0.961* 0.816 0.82 -3.60 
33 XQ88 0.211 -0.289 0.399 4.02* 2.40 
34 XQ130 0.211 0.072 0.705 3.69 1.70 
35 XQ131 0.211 -0.706 -0.851 5.70* 5.70* 
36 X7 -0.928 0.961* 0.288 0.51 -3.60 
37 XQ88 -0.928 -0.289 -3.129 3.69 2.40 
38 XQ130 -0.928 0.072 -1.823 3.36 1.70 
39 XQ131 -0.928 -0.706 0.621 5.36* 5.00* 
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GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

40 7XQ88 0.961* -0.289 -1.018 -0.71 -3.60 
41 7XQ130 0.961* 0.072 0.288 -1.01 -3.60 
42 7XQ131 0.961* -0.706 0.399 0.82 -3.60 
43 XQ88Q130 -0.289 0.072 -0.462 2.07 1.70 
44 X Q88Q131 -0.289 -0.706 -0.684 4.02* 2.40 
45 Q131 XQ130 0.072 -0.706 -1.379 3.69 1.70 

 St. Error 0.165  1.863   

6 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 7.239* -3.761 5.934 3.26 -5.90 
2 X1 7.239* -1.817 6.99* 3.65 -5.90 
3 X9 7.239* -5.011 3.518 5.03 -5.90 
4 X 7.239* 6.739* -1.232 -6.19 -6.50 
5 X 7.239* 9.961* -0.455 -7.60 -9.30 
6 X7 7.239* -4.678 -15.482 3.85 -5.90 
7 XQ88 7.239* -2.178 -0.316 1.75 -5.90 
8 XQ130 7.239* -3.567 9.073* 6.03 -5.90 
9 XQ131 7.239* -2.928 3.434 1.56 -5.90 
10 1X1 -3.761 -1.817 -3.01 14.83* 14.30* 
11 1X9 -3.761 -5.011 2.851 16.53* 14.30* 
12 1X -3.761 6.739* -12.232 2.88 -6.50 
13 1X -3.761 9.961* 4.212 1.19 -9.30 
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6 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

14 1X7 -3.761 -4.678 2.518 15.07* 14.30* 
15 1XQ88 -3.761 -2.178 4.018 12.50* 10.70* 
16 1XQ130 -3.761 -3.567 0.073 17.77* 14.30* 
17 1XQ131 -3.761 -2.928 -2.232 12.27* 10.20* 
18 1X9 -1.817 -5.011 -2.427 17.02* 15.30* 
19 1X -1.817 6.739* 8.157* 3.26 -6.50 
20 1X -1.817 9.961* 4.601 1.56 -9.30 
21 1X7 -1.817 -4.678 -3.093 15.55* 15.30* 
22 1XQ88 -1.817 -2.178 -2.927 12.96* 10.70* 
23 1XQ130 -1.817 -3.567 2.129 18.27* 15.30* 
24 1XQ131 -1.817 -2.928 0.823 12.73* 10.20* 
25 9X -5.011 6.739* 1.018 4.63 -6.50 
26 9X -5.011 9.961* 6.462* 2.88 -9.30 
27 9X7 -5.011 -4.678 1.768 17.27* 15.80* 
28 9XQ88 -5.011 -2.178 0.601 14.60* 10.70* 
29 9XQ130 -5.011 -3.567 -7.01 20.07* 18.70* 
30 9XQ131 -5.011 -2.928 -3.649 14.36* 10.20* 
31 X 6.739* 9.961* -1.955 -7.90 -9.30 
32 X7 6.739* -4.678 6.351* 3.46 -6.50 
33 XQ88 6.739* -2.178 2.184 1.37 -6.50 
34 XQ130 6.739* -3.567 6.573* 5.63 -6.50 
35 XQ131 6.739* -2.928 -0.732 1.19 -6.50 
36 X7 9.961* -4.678 4.129 1.75 -9.30 
37 XQ88 9.961* -2.178 -2.705 -0.27 -9.30 
38 XQ130 9.961* -3.567 -1.649 3.85 -9.30 
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GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

39 XQ131 9.961* -2.928 2.379 -0.45 -9.30 
40 7XQ88 -4.678 -2.178 3.268 13.19* 10.70* 
41 7XQ130 -4.678 -3.567 -0.677 18.52* 15.80* 
42 7XQ131 -4.678 -2.928 1.684 12.96* 10.20* 
43 XQ88Q130 -2.178 -3.567 2.49 15.79* 10.70* 
44 X Q88Q131 -2.178 -2.928 -3.482 10.48* 10.20* 
45 Q131 XQ130 -3.567 -2.928 1.24 15.55* 10.20* 

 St. Error 0.273  3.0897   

7 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 -0.233 0.1* 0.303* 10.82* 4.70 
2 X1 -0.233 0.406* -0.003 2.76 -8.80 
3 X9 -0.233 0.128* -0.058 10.82* 4.70 
4 X -0.233 -0.094 -0.503 13.04* 8.60* 
5 X -0.233 0.767* 1.303* 6.64* -2.60 
6 X7 -0.233 -0.4 0.136 15.35* 13.00* 
7 XQ88 -0.233 -0.011 0.414* 8.69* 1.00 
8 XQ130 -0.233 -0.372 -0.225 13.04* 8.60* 
9 XQ131 -0.233 -0.289 0.025 13.04* 8.60* 
10 1X1 0.1* 0.406* -0.003 -2.55 -8.80 
11 1X9 0.1* 0.128* 0.609* 4.70 4.70 
12 1X 0.1* -0.094 -0.169 6.64* 4.70 
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7 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

13 1X 0.1* 0.767* 0.636* 0.93 -2.60 
14 1X7 0.1* -0.4 0.136 8.69* 4.70 
15 1XQ88 0.1* -0.011 0.081 2.76 1.00 
16 1XQ130 0.1* -0.372 -0.891 6.64* 4.70 
17 1XQ131 0.1* -0.289 0.025 6.64* 4.70 
18 1X9 0.406* 0.128* -0.03 -2.55 -8.80 
19 1X 0.406* -0.094 -0.141 -0.84 -8.80 
20 1X 0.406* 0.767* -0.336 -5.80 -8.80 
21 1X7 0.406* -0.4 0.164 0.93 -8.80 
22 1XQ88 0.406* -0.011 -0.225 -4.20 -8.80 
23 1XQ130 0.406* -0.372 0.47* -0.84 -8.80 
24 1XQ131 0.406* -0.289 -0.614 -0.84 -8.80 
25 9X 0.128* -0.094 0.803* 6.64* 4.70 
26 9X 0.128* 0.767* 0.942* 0.93 -2.60 
27 9X7 0.128* -0.4 -0.225 8.69* 4.70 
28 9XQ88 0.128* -0.011 -0.28 2.76 1.00 
29 9XQ130 0.128* -0.372 -0.586 6.64* 4.70 
30 9XQ131 0.128* -0.289 -0.336 6.64* 4.70 
31 X -0.094 0.767* 0.164 2.76 -2.60 
32 X7 -0.094 -0.4 -0.003 10.82* 8.60* 
33 XQ88 -0.094 -0.011 0.275* 4.67 1.00 
34 XQ130 -0.094 -0.372 0.303* 8.69* 8.60* 
35 XQ131 -0.094 -0.289 -0.114 8.69* 8.60* 
36 X7 0.767* -0.4 -0.197 4.67 -2.60 
37 XQ88 0.767* -0.011 -0.253 -0.84 -2.60 
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GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

38 XQ130 0.767* -0.372 -0.225 2.76 -2.60 
39 XQ131 0.767* -0.289 0.025 2.76 -2.60 
40 7XQ88 -0.4 -0.011 -0.753 6.64* 1.00 
41 7XQ130 -0.4 -0.372 0.275* 10.82* 8.60* 
42 7XQ131 -0.4 -0.289 0.525 10.82* 8.60* 
43 XQ88Q130 -0.011 -0.372 0.22 4.67 1.00 
44 X Q88Q131 -0.011 -0.289 0.136 4.67 1.00 
45 Q131 XQ130 -0.372 -0.289 0.164 8.69* 8.60* 

 St. Error 0.0118  0.133   

8 
 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

1 X1 4.117* -2.578 3.437* 5.05 -21.80 
2 X1 4.117* -0.856 0.715 5.05 -21.80 
3 X9 4.117* -1.55 3.409* 1.71 -21.80 
4 X 4.117* 3.117* -0.591 -17.85 -21.80 
5 X 4.117* 1.728* -1.535 -7.80 -21.80 
6 X7 4.117* 0.228* -5.702 -6.45 -21.80 
7 XQ88 4.117* -1.883 0.742 0.91 -21.80 
8 XQ130 4.117* -1.244 3.104* 0.13 -21.80 
9 XQ131 4.117* -1.078 -1.063 -2.91 -21.80 
10 1X1 -2.578 -0.856 -0.258 60.20* 60.20* 
11 1X9 -2.578 -1.55 -0.23 52.57* 45.60* 
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8 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

12 1X -2.578 3.117* -3.896 12.42* -13.40 
13 1X -2.578 1.728* 1.492 32.12* 12.40* 
14 1X7 -2.578 0.228* 1.326 34.91* 16.50* 
15 1XQ88 -2.578 -1.883 1.104 50.78* 42.40* 
16 1XQ130 -2.578 -1.244 -1.535 49.02* 39.30* 
17 1XQ131 -2.578 -1.078 2.298* 42.40* 28.10* 
18 1X9 -0.856 -1.55 1.048 52.57* 45.60* 
19 1X -0.856 3.117* 5.381* 12.42* -13.40 
20 1X -0.856 1.728* 3.104* 32.12* 12.40* 
21 1X7 -0.856 0.228* -0.063 34.91* 16.50* 
22 1XQ88 -0.856 -1.883 1.715* 50.78* 42.40* 
23 1XQ130 -0.856 -1.244 -0.258 49.02* 39.30* 
24 1XQ131 -0.856 -1.078 -0.758 42.40* 28.10* 
25 9X -1.55 3.117* -1.924 8.61* -13.40 
26 9X -1.55 1.728* 0.798 26.89* 12.40* 
27 9X7 -1.55 0.228* -0.369 29.45* 16.50* 
28 9XQ88 -1.55 -1.883 2.409* 44.00* 42.40* 
29 9XQ130 -1.55 -1.244 1.104 42.40* 39.30* 
30 9XQ131 -1.55 -1.078 -1.063 36.34* 28.10* 
31 X 3.117* 1.728* -2.202 -2.17 -13.40 
32 X7 3.117* 0.228* 5.298* -0.65 -13.40 
33 XQ88 3.117* -1.883 -1.258 7.70* -13.40 
34 XQ130 3.117* -1.244 1.104 6.80* -13.40 
35 XQ131 3.117* -1.078 1.937* 3.35 -13.40 
36 X7 1.728* 0.228* 4.02* 14.43* 12.40* 
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8 

  
GCA(i) 

 
GCA(j) 

 
SCA(ij) 
 

% 
HMP HHP 

37 XQ88 1.728* -1.883 -0.535 25.65* 12.40* 
38 XQ130 1.728* -1.244 0.826 24.43* 12.40* 
39 XQ131 1.728* -1.078 3.659* 19.78* 12.40* 
40 7XQ88 0.228* -1.883 -0.702 28.16* 16.50* 
41 7XQ130 0.228* -1.244 0.992 26.89* 16.50* 
42 7XQ131 0.228* -1.078 0.159 22.06* 16.50* 
43 XQ88Q130 -1.883 -1.244 0.77 40.84* 39.30* 
44 X Q88Q131 -1.883 -1.078 -1.063 34.91* 28.10* 
45 Q131 XQ130 -1.244 -1.078 -1.035 33.50* 28.10* 

 St. Error 0.074  0.839   
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Abstract: 
This study was carried through the cooperation between Faculty of 

Agricultural Damascus University and General Commission of Agricultural 
Scientific Researches in Karahta station of field crops researches during 
2007-2008 ,and2008-2009successive seasons.  

Ten durum wheat were crossed using half diallel method. The crosses 
were grown along with their parents in randomized complete block design 
with three replications to estimate General Combining Ability , Specific 
Combining Ability, and both mid and high parent heterosis for days to 
heading, days to maturity, grain filling period, plant height, spike height, and  
peduncle pike length 

The results indicated that both additive and non- additive types of gene 
action were included in the inheritance of traits under study with 
preponderance of additive gene effects for days to heading plant height, spike 
height, and peduncle pike length, Non- additive gene effects were pronounced 
in the inheritance of days to maturity, grain filling period, and peduncle pike 
length  

High general combiners for this characters were obtained and the most 
important parents were Cham7  Horani Sawade Hamary and Q88 which 
suggests these lines to be used as important parents in wheat hybridization 
program because of their ability to inherit their characteristics to their 
progenies. 

Many positive specific combiners having both mid and high parent 
heterosis and derived from positive general combiners were obtained such 
like   (Hamary x Cham7), (Cham1 x Cham7), (Cham1 x Doma1). 

Key Words: hybridization, general combining ability, specific combining 
ability, heterosis, Morpho-phenological characters. 


