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General and specific combining ability analysis in 
half-diallel crosses of five genotypes of bread wheat 
Triticum aestivum L. for yield and yield components 

under different levels of salinity in Lysimeters  
Mresheh, L. )1(        Jaber, B.(2)    Picard, E. )3( 

ABSTRACT 
General and specific combining ability estimates were studied for seven 

yield components in bread wheat (Triticum aestivum L.), using five genotypes 
and their half diallel crosses (ie 10 hybrids). Parents and their F1 hybrids, were 
cultivated in Lysimeters under three salinity levels (0,150 and 200 mM). 

Estimates of general combining ability (GCA) variance showed significant 
difference depending upon characters, salinity levels and genotypes studied. 
Equal estimates of specific combining ability (SCA) variance were different, 
according to the characters, salinity levels and the crosses studied, indicating 
the existence of high genotype x environment interaction. 

Results showed that parents with high positive (GCA) for yield, under 
different salinity levels, exhibited high positive (GCA) for most yield 
components: Sakha8 and Gizza168 for grain number /plant, grain weight/ 
plant, and grain number/ spike. Some genotypes manifested high positive  
(GCA) for one yield component or more: Gimmeza5 for grain number /spike, 
spike weight/ plant and grain weight /spike, and Acsad67 for spike number 
/plant and 1000-grain weight. These genotypes are the best genitors in breeding 
programs for improving yield in wheat cultivated under salinity stress. 

Grain number /plant, grain number/spike, grain weight/ spike, spike number/ 
plant, spike weight /plant and 1000-grain weight are characters submitted to the 
additive gene effects. Whereas, grain weight/ plant is a character submitted to the 
genetic interactions  and genetic x environment interaction, in absence of salinity. 
All the characters studied were submitted to the genetic interactions  and genetic 
x environment interaction under salt-stress conditions. 

Results obtained from this study suggest that when parents crossed with 
high GCA for one trait, give hybrids with high SCA for the same trait, as 
Sakha8 x Gizza168 for the characters grain number /plant, grain weight /plant 
and grain number /spike. This SCA may be stable during the generations, due 
to results interaction between additive genes x additive genes. Which may be 
useful  in selection  practices with high efficiency. The degree of dominance 
study confirmed the previous results. 

Key words: Bread wheat, Half diallel crosses, Additive gene 
action, General combining ability (GCA), Specific 
combining ability (SCA), Genetic interaction, Genetic 
x environment interaction,  Selection.     
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/.  

 /

 

0 mM 150 mM 200 mM   

 

GCA)1( SCA)2( GCA SCA GCA SCA GCA SCA 

 

8 + 9.154  + 1.515  + 3.114

  

+ 4.594  
67 -6.554  + 0.029  -6.172  -4.232  

6 -5.094  + 1.629  -0.492  -1.319  
5 -4.329  -4.378  -1.830  -3.513  

168 + 6.823  + 1.205  + 5.381

  

+ 4.470  
8  ×67  -15.459  -5.216  -2.871  -7.849 
8 ×6  -5.183  -6.341  +++4.814

  

-2.237 
8 ×5  -9.898  +++11.191

  

+++7.952

  

+++3.082 
8 ×168  
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67 ×6
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0 mM 150 mM 200 mM   

 
GCA)1(

 
SCA)2( GCA SCA GCA SCA  GCA SCA 

 
8 +0.094  + 0.005

  
+ 0.003  + 0.034

  
67 - 0.075  + 0.057

  
- 0.045  - 0.021  

6 - 0.246  + 0.005

  
+ 0.018  - 0.074  

5 + 0.020

  
- 0.162

  
- 0.192  - 0.111  

168  + 0.207

  

+ 0.095

  

+ 0.216  + 0.172

  

8 x67  -0.576  - 0.461  - 0.455  - 0.494 
8 x6  -0.035  ++ 0.115  ++  0.166

  

+++ 0.082 
8 x5  -0.062  +++ 0.193  +++ 0.067
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++ 0.375 
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++ 0.358  +++ 0.040
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67 x5

  

-0.773  - 0.465  - 0.229  - 0.489 
67 x168

  

-0.739  - 0.546  - 0.543  - 0.609 
6 x5  -0.116  +++ 0.151  - 0.673  - 0.213 
6 x168  -0.293  ++ 0.200  - 0.036  -0.043 

5 x168

  

++0.446  +++ 1.223  +++ 0.019

  

+++ 0.563 
F
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F
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)4 (GCASCA
 /. 

 /

 
0 mM 150 mM 200 mM 

  
GCA)1(

 
SCA)2( GCA SCA GCA SCA GCA SCA 

 
8 +1.905  +2.402  +2.608  +2.305  

67 -7.800  -5.833  -5.678  -6.437  
6 +0.722  +1.353  -0.649  +0.476  

5 +2.415  -0.241  +1.839  +1.337  
168 +2.758  +2.320  +1.880  +2.319  

8 x67  -8.801  -3.461  -4.638  -5.634 
8 x6  -1.688  -3.618  +++13.402

  

++2.699 
8 x5  ++7.595

  

+++13.571

  

++5.850  ++9.005 
8 x168  ++9.326

  

++1.861  ++1.104  ++4.097 
67 x6  +++2.426

  

+++1.192

  

++++2.938

  

+++2.185

 

67 x5

  

-10.566  -6.734  -5.649  -7.650 
67 x168

  

-5.815  -2.304  +++0.125

  

-2.538 
6 x5  ++1.602

  

+++0.405

  

-4.578  -0.857 
6 x168  ++1.333

  

++4.509  -11.240  -1.799 
5 x168

  

++7.691

  

+++10.029

  

++5.208  ++7.643 
F

 

GCA 
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5.69**  2.47 (NS)  
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F
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0 mM 150 mM  200 mM 

  

GCA)1(

 

SCA)2( GCA SCA GCA SCA GCA SCA 

 

8 +0.014

  

+0.003  -0.080  -0.021  
67  -0.201

  

-0.200  -0.043  -0.148  
6 -0.088

  

-0.034  -0.055  -0.059  
5 +0.211

  

+0.013  +0.025  +0.083  
168 +0.064

  

+0.219  +0.153  +0.145  
8 x67  -0.181  -0.262  -0.364  -0.269 
8 x6  -0.018  +++0.137  ++++ 0.224

  

++++0.114

 

8 x5  ++0.282  ++0.320  -0.172  +++0.143 
8 x168  ++0.190  -0.006  +++0.035  +++0.073 

67 x6  ++++0.357

  

-0.085  ++++0.131

  

++++0.068

 

67 x5

  

-0.358  -0.182  +++0.491  -0.016 
67 x168

  

-0.305  +++0.037  -0.287  -0.185 
6 x5  -0.035  +++0.067  -0.302  -0.090 
6 x168  +++0.047  +++0.131  -0.020  +++0.053 

5 x168

  

++0.518  ++0.884  -0.231  ++0.390 
F

 

GCA 
**10.71

  

6.59 **   0.94 (NS)  

 

15.89**

  

F

 

SCA  
**5.70  7.11**   1.19 (NS)

  

1.8 (NS)  

SCA / GCA 0.53 1.08 1.27 0.11 
 *)0.05(  GCA = . 

 **)0.05( SCA = . (NS) = .  
+    ++

    +++
   ++++
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4
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.  

/  
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)867 (
0.065  0.256 .  

)6 (GCASCA
 /.  

 /

 
0 mM 150 mM 200 mM 

  
GCA )1(

 
SCA )2( GCA SCA GCA SCA GCA SCA 

 
8 +0.173  -0.030

  
+0.053  +0.065

  

67 +0.348  +0.316

  

+0.103  +0.256

  

6 -0.216  +0.035

  

+0.014  -0.056  
5 -0.311  -0.184

  

-0.166  -0.220  
168  +0.005  -0.137

  

-0.003  -0.045  
8 x67  -0.128  -0.049  ++0.028  -0.050 
8 x6  -0.039  -0.042  -0.048  -0.043 
8 x5  -0.519  -0.174  +++0.207

  

-0.162 
8 x168  ++0.061

  

-0.020  +++0.428

  

+++0.156 
67 x6  +++0.111

  

++0.611  -0.198  +++0.175 
67 x5

  

-0.544  -0.230  -0.218  -0.331 
67x168

  

-0.534  -0.690  -0.357  -0.528 
6 x5  -0.104  -0.014  -0.329  -0.149 
6 x168  -0.320  -0.060  -0.067  -0.149 

5 x
168  -0.075  ++++0.508

  

++++0.238

  

++++0.224

 

F

 

GCA 
**8.35  9.34**  1.61 (NS)

  

77.26**

  

F

 

SCA   
*3.24  4.60 **  2.15 (NS)

  

11.34 ** 

SCA / GCA 0.39 0.49 1.34 0.15 
 *)0.05(  GCA = . 

 **)0.05( SCA = . (NS) = .  
+    ++

    +++
   ++++
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-  

 
  

 
8 ×168.  

-   

 
  

 
67 ×6.  

  
150mM

 
)SCA (

  
:  

-

  

  

 

67  ×6.  

- )SCA (  
)GCA (  5 ×168.  

 

4

   

200 mM  ::  

-
  8 ×67.  

-   

 

  8 × 5 
8 ×168.  

-)SCA (
)GCA (  5 ×168.  

3

  

   :  

-   

  

8 ×168 
67 ×6.  

-)SCA (

 

)GCA (  5 ×168.  

×168

  

150 mM 200 mM   .  
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  .  

/  

)7 (65
0.024  0.747

 
)0 mM(.  
)7 (GCASCA

   /.  
 /

 

0 mM 150 mM 200 mM 

  

GCA(1)  SCA(2) GCA SCA GCA SCA GCA SCA 

 

8 -0.188  +0.058  +0.051

  

-0.026  
67 -0.556  -0.270  -0.430  -0.418  

6 +0.024  -0.137  +0.035

  

-0.026  
5 +0.747  0.000  +0.044

  

+0.264

  

168 -0.028  +0.349  +0.300

  

+0.207

  

8 x67  -0.596  -0.431  -0.388  -0.472 
8 x6  -0.345  +++0.441

  

++1.198

  

++++0.431

 

8 x5  +++1.026

  

++1.054

  

++0.379

  

+++0.820 
8 x168

  

++++0.501

  

-0.045  -0.373  +++0.028 
67 x6  +++0.058

  

-0.106  -0.126  -0.058 
67 x5

  

-0.356  -0.163  -0.595  -0.372 
67x168

  

-0.351  +++0.847

  

-0.227  +++0.092 
6 x5  ++0.785  +++0.424

  

-1.000  +++0.070 
6 x168  +++0.065

  

-0.030  ++0.609

  

+++0.214 
5x168

  

+++0.261

  

++0.922

  

++0.445

  

++0.543 
F

 

GCA 
**25.28  3.49*  4.02*   32.50**

  

F

 

SCA  
** 6.50  5.19**  3.92*  3.35*  

SCA / GCA 0.26  1.49 0.98 0.10 
 *)0.05(  GCA = . 

 **)0.05( SCA = . (NS) = .  
+    ++

    +++
   ++++

 

.  

) 8 168 (
 .150 mM

 

0.058 
0.349.  
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200 mM)865168 (

 
0.051  0.035  0.0440.300.  

)5168 (
0.264  0.207 .  

5
.  

)168 (
150200.  

6
0Mm  :  

-  

 

  6 ×5.  

- 4  
   8x 

5  67 ×6  6 ×1685 ×168.  

-)SCA (
) GCA (  8 ×168.  

  

150mM

 

5)SCA (
  :  

-

 

   8 ×5 
5  ×168.   

- )SCA (   
)GCA ()GCA (8 ×6  

67 ×1686  ×5.  

4

   

200 mM   
8 ×68 ×56 × 

1685 × 168.  
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7

  
   :  

-   

  
5 × 168.   

- )SCA (

  
)GCA ()GCA (  8 × 

58×168  67 × 168  6 × 56 × 168.  

- 
  8 × 6.  

 

5 ×168
   

  

150 mM200 mM     

   

)GCA ()GCA (
  0 mM  .  

8  ×5
   150  

200 mM  SCA
0mM

  .   

6  ×5
)GCA()(  
)GCA () GCA (

150 mM.  

6 x168

200 mM  

 

)GCA (
)GCA (.   

    
  .  
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1000  

)8 ()675 (
 .1.385 3.685

 
0 mM.  

)8 (GCASCA
1000. 

1000 -

 

0 mM 150 mM 200 mM 

  

GCA(1)  SCA(2) GCA SCA GCA SCA GCA SCA 

 

8 -2.292  -1.159  -1.421

  

-1.624  
67 +1.385

  

+2.288  +3.013

  

+2.229

  

6 -2.484  -1.864  -0.589

  

-1.646  
5 +3.685

  

-0.241  -1.246

  

+0.733

  

168 -0.294  +0.977  +0.243

  

+0.309

  

8 x67  -5.365  -8.264  -8.980  -7.536 
8 x6   ++++0.464

  

++++7.269

  

-0.872  ++++2.287

 

8 x5  +++2.950  ++++1.471

  

-5.431  -0.337 
8 x168  ++++0.219

  

+++0.137  +++0.025

  

+++0.127 
67 x6  +++3.337  -6.439  +++5.473

  

+++0.790 
67 x5

  

++4.727  +++6.039  +++4.525

  

++5.097 
67 x168

  

-5.753  ++10.395  -3.119  ++0.508 
6 x5  -1.788  ++++2.681

  

-4.932  -1.347 
6 x168  ++++0.876

  

+++1.902  +++4.029

  

+++2.269 
5 x168

  

+++6.847  +++3.364  -5.510  ++1.567 
F

 

GCA 
**13.40

  

2.83  (NS)  

 

6.58**  

 

31.18**  

 

F

 

SCA  
** 5.73  6.55**  9.85**  1.73 (NS)  
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