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Evaluation of combining ability morpho-physiological charactristics of sunflower
under optimum and limited irrigation condition
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Table 1. Experiment local soil physical and chemical properties
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Table 3. Summary of combined analysis of variance for sunflower characters in the linextester cross under optimum (NS) and water limited conditions (S)

(cm) < ¢l cm) gb ks b 5o als sl (@) wls 138 05
SOV df Plant height Head diameter Seed number head 1000 seed weight
S NS S NS S NS S NS
Year 1 19.20ns 147.40ns 1.50ns 45,53** 11623.00ns 27694.40ns 50.83ns 151.65ns
RIY 4 1005.11 447.28 411 14.12 5851.79 11889.13 23.53 67.41
Line 4 321.90* 2378.02** 11.06** 5.42%* 54145.74**  432882.33** 3.19** 31.05**
LxY 4 103.42ns 125.22ns 2.85** 0.40ns 663.88ns 295.24ns 0.70ns 0.79ns
Tester 3 742.96** 350.49ns 8.57** 2.14ns 6257.80** 110909.47** 2.05ns 11.24**
TxY 3 93.55ns 21.23ns 2.06** 0.90ns 193.98ns 160.69ns 1.58ns 0.62ns
LxT 12 149.76** 967.37** 3.95** 12.77** 25796.53** 143861.35** 2.99** 10.12**
LxTxY 12 16.81ns 45.96ns 0.76ns 0.48ns 1062.63ns 461.28ns 1.08ns 0.48ns
Error 76 68.66 133.23 0.42 0.79 7923.11 448.73 1.77 1.45
CV % 6.34 6.71 4.48 7.67 19.44 3.86 4.07 2.82

*, ** and ns Significant at 5% and 1% probability levels and not significant, respectively

(S) 25 5 (NS) opllan (T lal b ot 550058 5 (215 Dlio S o 4 fond Solas o S0Le =¥ Jdor aals|

doys ) 50 J\A:;-lcb,;,l;&uj,l;@”,:b%;@w ¢ NS

Table 3 (continued). Summary of combined analysis of variance for sunflower characters in the linextester cross under optimum (NS) and water limited conditions (S)

e sk s (532 08 oo 53 d-15) SYBIS (53 05 Shor 53 4-13) 6 gy > ST 5o
SV Df % RWC %Proline CAT(Unit per mg protein) SOD(Unit per mg protein)
S NS S NS S NS S NS
Year 1 0.43ns 290.87ns 20.83ns .033ns 3.35ns 14.58ns 141.41* 7.96ns
R/IY 4 34.10 103.43 89.63 23.98 117.92 132.61 34.78 87.06
Line 4 11.87ns 49.16** 935.24** 219.63** 92.61** 386.26** 824.87** 228.72**
LxY 4 8.30ns 5.76ns 15.66ns 4,72ns 9.83ns 5.19ns 0.04ns 1.68ns
Tester 3 17.09ns 80.62** 297.83** 9.93* 588.75** 109.76** 207.78** 64.07**
TxY 3 20.33ns 7.09ns 4.23ns 2.90ns 0.70ns 2.34ns 0.59ns 0.31ns
LxT 12 10.64ns 42 .58** 437.31** 113.48** 590.35** 603.15** 1189.34** 349.34**
LxTxY 12 13.35ns 12.59** 18.06ns 11.64ns 4.73ns 6.77ns 0.34ns 2.34*
Error 76 12.16 11.85 12.44 7.39 8.67 15.05 2.72 1.09
CV % 541 4.35 6.06 8.84 3.83 6.65 3.10 3.63

*, **and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 3 (continued). Summary of combined analysis of variance for sunflower characters in the linextester cross under optimum (NS) and water limited conditions (S)

mglg)a s,k Mgl b L5 Kkg/h) <ts 5 Ses kg/h) s, 5 Sas
SOV df Chlorophyll a Chlorophyll b Seed yield Oil yield
S NS S NS S NS S NS
Year 1 3.76ns 12.66ns 7.25%* 0.07ns 183300.83ns 545940.30ns 54502.88ns 177356.78ns
RIY 4 3.29 9.41 0.22 1.65 84758.93 242684.40 22602.84 71202.17
Line 4 0.92** 5.64** 8.35** 6.89** 11535.90** 111801.45** 3069.07* 32650.45**
LxY 4 0.15ns 0.47* 0.02ns 0.25ns 2525.25ns 2858.55ns 929.18ns 6295.66ns
Tester 3 0.47** 4.85** 2.23** 3.69* 7352.47ns 40494.70** 2050.69ns 15960.13**
TxY 3 0.06ns 0.78** 0.24ns 0.64ns 5702.87ns 2258.70ns 1344.69ns 3367.11ns
LxT 12 1.28ns 2.00%* 1.21** 1.89** 10802.83** 36461.45** 3347.31** 9831.77**
LxTxY 12 0.09ns 0.58** 0.08ns 0.37ns 3917.73ns 1742.95ns 1116.21ns 1463.52ns
Error 76 0.17 0.16 0.09 0.24 6393.60 5234.71 2094.63 3156.10
CV % 7.8 3.42 9.75 7.81 4.07 2.82 4,54 3.97

*, ** and ns Significant at 5% and 1% probability levels and not significant, respectively

Aoy ) 50 Jlaa| cla.» 3 I3 gme g yls gme o 5 5 4w e NS

(S) (25 5 (INS) o sllan (5T dasl 2 o ap¥ (o308 6 oS 5 okl F ot

Table 4. General combining ability for CMS lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

(cm) « gl cm) sb s Gk g 4ils sl @) «ls 38 0
CMS Plant height Head diameter Seed number head 1000 seed weight
NS S NS S NS S NS

AGK?2 -4.48** -8.48** 1.96** 0.48ns -132.12** 408.58** -0.66** 2.70**

AGK30 -9.73** -26.07** 1.76** 0.07ns 135.47** -0.92ns 1.18** -0.92**

AGK44 -1.73ns 0.21* 0.68ns 10.05ns -110.08** -0.53* 1.49**
AGK110 8.85ns -0.44** 0.43ns 0.38ns 31.83ns -0.1ns -3.22**
AGK260 27.43** 0.44** -1.65ns -13.78ns -329.42** 0.11ns -0.05ns
SE (GCA) 3.33 0.18 0.48 25.69 6.11 0.38 0.34
SE(gi-g)) 471 0.26 0.68 36.33 8.64 0.54 0.49

*,**and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 4 (continued ). General combining ability for CMS lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)
05 e 33 Ao 15) U o3 AT e

6‘“‘—“5“’) [;:S}j_. (ﬂjﬁ(;&sl:»):bb)ijf (&;j}j
0 0 i =X
CMS 5 % RWC NS S %oProline NS CATS(UM per mg ,zrsoteln) SOD (Unit per mg protein)
S NS
AGK?2 -0.65ns -4.65** -18.78** -9.20%* -6.12** -12.71%* -7.60%* 0.42ns
AGK30 1.05* 1.88** 14.13** 6.63** 1.64** 3.54** 0.41ns -1.05**
AGK44 2.32*%* -0.88ns 4.38** 2.55** -015ns 3.46** 20.12** 10.22**
AGK110 0.95ns 2.14** 4,95** -2.37** 4.65** 8.10** -7.76** -4.56**
AGK?260 0.32ns 1.50** 5.52** 2.38** -0.02ns -2.40** -5.18** -5.04**
SE (GCA) 1 0.99 1.01 0.78 0.85 1.11 0.47 0.3
SE(gi-g)) 1.42 1.40 1.44 1.11 1.20 1.58 0.67 0.42

Loy ) 50 Jla! cla.N)z Dls gme 5 I3 gme o S 5 4w e NS
* **and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 4 (continued). General combining ability for CMS lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

(mg/ga Jss s mg/gHb s ks kag/h) «1s 5 Skes ka/h) 25,5 Shes
CMS Chlorophyll a Chlorophyll b Seed yield QOil yield
S NS S NS S NS S NS
AGK?2 -0.36** -0.85** -0.76** -0.93** 39.37** 161.80%* -23.25%* 73.24%*
AGK30 0.04ns -0.25ns -0.66** -0.21** 70.80** -55.20** 34.78** -47.01**
AGK44 -0.33** -0.91** -0.64** -0.71** -32.37* 89.30** -12.91ns 68.88**
AGK110 0.61** 1.27%* 2.04%** 1.79** -5.87ns -193.20** -5.82ns -97.73**
AGK260 0.03ns 0.74** 0.03** 0.06ns 6.80ns -2.70ns 7.89ns 2.61ns
SE (GCA) 0.12 0.11 0.089ns 0.14 23.08 20.88 13.21 16.21
SE(gi-gj) 0.17 0.16 0.12 0.2 18.68 22.93 32.64 29.53

RWRTR Y kalcbjsjlsgmjjl;&mﬂb%;g-:',e-:',u%gns
*, ** and ns Significant at 5% and 1% probability levels and‘not significant, respectively
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Table 5. General combining ability for restorer lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)
(cm)«:ﬁtwﬂ cm) gb s b s als sl @) s 138 05
Restorer Plant height Head diameter Seed number head 1000 seed weight
S NS S NS S NS S NS
RGHK25 10.43%* -2.25%* 1I11T** 0.73** 38.45%* 145.18%* 0.17ns -0.01ns
RGHK46 6.43** 0.55** -1.45** -0.51* -27.42* 50.78** -0.45* -0.32*
RGHK50 9.97** -7.32%* 0.03ns 0.04ns -15.82ns -125.42** 0.66** 1.64**
RGHK56 6.90** 9.02** 0.3** -0.25ns 4.78ns -70.55** -0.39* -1.31**
SE (GCA) 2.13 2.98 0.16 0.43 22.98 5.46 0.34 0.31
SE(gi-g)) 3.02 421 0.23 0.61 32.50 7.73 0.48 0.44
Loy ) 50 Jlax! cla.~)> Dls gme 5 I3 gme o S 5 4w e NS

* ** and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 5 (continued ). General combining ability for restorer lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

O an (535 5 ke 53 A1) SYBIS 36 sa > LS g

Restorer % RWC %Proline CAT (Unit per mg protein) SOD (Unit per mg protein)

S NS S NS g NS [ NS
RGHK25 -0.86ns -3.82%* -4.10** -0.53ns -4.63** -0.37ns -4.44%* -2.29%*
RGHK46 0.94* -1.13* 9.37** -0.20ns 1.29** -2.56%* -3.72%* -1.06**
RGHK50 -1.65%* 3.92** -3.23** -0.93* 11.84** 5.52** 1.24** -0.94**
RGHK56 1.58** 1.03* -2.03** 1.67** -8.50** -2.59** 6.93** 4.29**
SE (GCA) 0.9 0.88 0.91 0.7 0.76 1.00 0.42 0.27
SE(gi-g)) 1.27 1.25 1.28 0.99 1.07 1.41 0.6 0.38

Aoy ) 50 Jlaa| cla,» 3 I3 gae g yls gme o 5 5 4w e NS

*, ** and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 5 (continued). General combining ability for restorer lines of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

(mg/ga Jss s mg/gHb s, 15 kg/h) ls 5 Sles ka/h) o5, 5 s
Restorer Chlorophyll a Chlorophyll b Seed yield Oil yield

S NS S NS S NS S NS
RGHK?25 0.28** 0.03** 0.57%* 0.3%* 10.43ns -0.5ns 4.88ns -9.63ns
RGHK46 -0.1ns -0.99** -0.74%* -1.05%* -27.03* -19.30* -6.23ns -24.90**
RGHK50 -0.3** -0.03ns 0.05ns 0.26** 39.63** 98.30** 20.13** 67.44**
RGHK56 0.12* 0.98** 0.13** 0.49** -23.03* -78.50** -18.77** -32.92**
SE (GCA) 0.1 0.1 0.08 0.12 20.64 18.68 11.81 14.50
SE(gi-gj) 0.15 0.14 0.11 0.17 16.71 20.51 29.19 26.41

a3 50 Jlax! cla.N)z Dl gme 5 4ls gme 8 S 5 4w e NS
* ** and ns Significant at 5% and 1% probability levels and not significant, respectively

(S) 25 s (NS) sllas (6,LT Ll o o 2 L Y (oo o pidynS 5 Skl =7 st
Table 6. Specific combining ability for 20 hybrids of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

(cm)cﬁtm)t cm) b ks b s 4ls sl @) «ls 558 0
CMS Restorer Plant height Head diameter Seed number head 1000 seed weight
S NS S NS S NS S NS

AGK?2 RGHK?25 9.15 -1.58™ -1.81 1.85 0.05™ 112.15 1.97 -2.715
AGK30 RGHK?25 6.48™ 5.62" -0.26™ 0.99™ -16.75"™ 324.55™ -0.56" 0.30"
AGK44 RGHK25 -8.12™ -16.48™ 243" -2.057 -22.67™ -339.25™ 0.05™ 3.977
AGK110 RGHK25 -7.52™ -20.527 -0.36"™ -1.797 39.38™ -97.45™ -1.46™ -1.52™
AGK260 RGHK?25 4.40m -25.677 2.59™ 0.64" 103.80™" 253.657 -0.99” 2377
AGK?2 RGHKA46 5.07" 10.8777 -0.637 0.62™ -86.337" -340.957 0.64™ -0.727
AGK30 RGHKA46 -11.877 4.40™ -1.02™” -1.53™ -29.93™ -135.08™ -0.817 -0.31m
AGK44 RGHK46 2.40m™ 10.40™ -0.94™ 0.27™ 12.47m 222.387 1177 -1.337
AGK110 RGHK46 0.98" -24.677 -1.127 0.15™ -89.45™ 203.48™ 0.53™ 0.66™
AGK260 RGHKA46 -18.0277 -10.477 0.74™" -4.977 -14.25™ -416.45™ -1.05" -3.337
AGK2 RGHKS50 6.05" -2.60™ -1.26™ 1.46™ -9.85™ 160.75™ -0.23™ -0.99™
AGK30 RGHK50 10.98™ 37.73™ 1.64™ 3.3677 113.55™ 52.227 -0.75M™ 3.667
AGK44 RGHK50 -9.60™ 21.08™ 0.68™" 0.2"™ 62.22" -376.77 -0.32m™ 1.737
AGK110 RGHKS50 4.07™ -13.05™ 0.28"™ 0.56™ 123.58™ 402.63™ -1.29™ 1.387
AGK260 RGHK50 5.47 -21.527 -1.657 -2.127 201.82°7 125.177 1.76™ -2.557
AGK?2 RGHK56 0.07™ -13.48™ 0.697 1.36” -140.45™" -151.03™" -0.16™ -0.57"
AGK30 RGHK56 -4.93" 30.83 -0.33™ -2.857 -76.62 -192.52™ -1.19™ -2.017
AGK44 RGHK56 2.40™ 7.03" -0.13™ 1.80™ 240.92°" 30.22™ 2277 2377
AGK110 RGHK56 8.47 3.23™ 1.49™ 4237 -139.35™" 188.42™ -0.78" -0.12"
AGK260 RGHK56 -5.93" -41.10™ -1.03™ -3.197 -24.95™ -26.12™ -0.3™ -0.24™
SE(SCA) 4.78 6.66 0.37 0.96 51.39 12.23 0.76 0.69
SE(gi-g)) 6.76 9.42 0.53 1.37 72.67 17.29 1.08 0.98

Aoy ) 50 Jlax| C]a,w); Dls sme 9 4l3 fae b S 5 4 ke e NS
*, ** and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 6 (continued). Specific combining ability for 20 hybrids of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

e T gb s (550 05 Shor 53 4-15) SYBIS 35 o> XSy g
CMS Restorer % RWC %Proline CAT (Unit per mg protein) SOD (Unit per mg protein)
S NS S NS S NS S NS
AGK?2 RGHK25 038ns -1.71ns -0.15ns -0.8ns -3.96** -13.78** -29.71** -16.84**
AGK30 RGHK25 1.44ns 3.53** -0.95ns 0.87ns -9.63** -21.63** 13.54** 10.12**
AGK44 RGHK25 1.02ns -6.79** -9.35%* -5.40** 2.92** 6.08** -22.43** -13.11**
AGK110 RGHK25 -2.85** 4,98** 10.45** 5.33** 16.51** 29.33** 38.60** 19.83**
AGK260 RGHK25 0.25ns 1.93ns -33.40** -17.30** 22.21** 14.70** 37.51** 20.25**
AGK?2 RGHK46 -1.21ns -1.95ns 18.47** 2.70** -10.69** -13.60** -18.40** -13.40**
AGK30 RGHK46 -1.55ns 4.40** 12.73** 8.77** 12.68** 12.06** -12.33** -6.31**
AGK44 RGHK46 2.51* -4.37** 2.20* 5.83** -24.20%* -13.16** -6.78** -0.53ns
AGK110 RGHK46 -2.37*%* 3** 7.68** 2.78** -7.37** -12.75** 8.45** 2.83**
AGK260 RGHK46 -3.33** 5.48** -2.78* 3.12** 26.13** 29.77** -18.55** -7.39**
AGK?2 RGHK50 0.62ns -1.14ns 2.15* 0.52ns -1ns 9.48** -2.562** -2.21%*
AGK30 RGHKS50 5.08** -7.34%* -7.05%* -6.42** -17.76** -26.50** 12.62** 6.77**
AGK44 RGHK50 1.66ns -1.56ns 10.02** 5.70** -6.13** -1.89ns -29.92** -14.05**
AGK110 RGHK50 1.94ns -2.46* -15.,12** -6.30** 17.90** 2.39* 8.90** 3.45**
AGK260 RGHK50 -0.41ns -2.38* -11.85** -5.90** -21.80** -9.22** 39.18** 20.43**
AGK?2 RGHK56 -3.19** 6.40** 16.95** 6.50** 10.03** 8.72** -18.16** -9.82**
AGK30 RGHK56 0.08ns -1.65ns 15.85** 9.62** -4,75%* 13.72** 13.66** 7.81**
AGK44 RGHK?56 1.15ns -4.456** 0.38ns -0.38ns -23.71** 3.06* 14 51** 7.22**
AGK110 RGHKS56 0.31ns 5.92** 6.32** 2.02* 13.03** -18.40** -1.89** 1.21**
AGK260 RGHKS56 -1.54ns 0.33ns -22.55** -11.25** 15.42** 1.62ns -26.29** -16.25**
SE(SCA) 2.01 1.98 2.03 1.57 1.7 2.23 0.95 0.6
SE(gi-gj) 2.84 2.81 2.88 2.22 2.40 3.16 1.34 0.85

doys ) 50 J&b\clzwﬁjl:@xﬂjjl:@ux}«%;@sm o NS
*,**and ns Significant at 5% and 1% probability levels and not significant, respectively
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Table 6 (continued). Specific combining ability for 20 hybrids of sunflower in the line x tester analysis under optimum (NS) and water limited conditions (S)

(mg/ga Jss s mg/gHb s, 15 kg/h) <t s Slas kg/h) 65,3 Sas
CMS Restorer Chlorophyll a Chlorophyll b Seed yield Oil yield
S NS S NS S NS S NS

AGK2 RGHK25 1.49** 0.36** 0.40** 0.04ns 118.57** -165** 64.13** -83.33**
AGK30 RGHK25 -1.03** -0.39** 0.11ns 0.16ns -33.97ns 17.80ns -10.67ns 21.35ns
AGK44 RGHK25 -0.59** -0.77** -0.42** -0.70** -3.37ns 238.20** 10.25ns 103.89**
AGK110 RGHK25 0.13ns 0.80** 0.7** 0.49** -87.97** -91** -63.71*%* -41.91ns
AGK260 RGHK25 -0.51** 0.34** -1.02** -0.37** -59.60* 142** -30.93** 82.07**

AGK2 RGHKA46 -0.42** -1.25** -0.12ns -1.73** 37.87ns -43.20* 34.98** -25.81ns
AGK30 RGHKA46 0.91** 0.75** 0.51** 1.86** -48.80* -18.80ns -35.90** -26.50ns
AGK44 RGHKA46 0.02ns 0.16** 0.64** 0.23ns 70.53** -80** 31.85** -29.76ns
AGK110 RGHKA46 -0.37** -0.88** -0.64** -0.77** 31.53ns 39.50ns 17.12ns 10.07ns
AGK260 RGHKA46 1** 1.67** 0.74** 1.58** -62.97* -199.70** -43.59** -112.44%*

AGK2 RGHKS50 -1.1** -0.97** 0.12ns -1.01%* -13.63ns -59.30** 6.37ns 1.89ns
AGK30 RGHK50 0.47** 0.18ns -0.22** 0.19ns 45.03ns 291.50** -20.09ns 100.48**
AGK44 RGHKS50 -1.08** -1.34** 1.60** 0.16ns -18.93ns 104** -19.10ns 69.88**
AGK110 RGHKS50 0.76** -0.08ns -0.53** -0.03ns -17.47** 82.80** -39.87** 13.98ns
AGK260 RGHKS50 0.31* 1.50** 0.44** 0.81** 105.87** -152.80** 57.32** -45.82**

AGK?2 RGHK56 0.01ns -0.08ns -1.52** -0.94** -9.47ns -34ns 1.64ns -38.04ns
AGK30 RGHK56 0.47** 1.52** 0.46** 0.93** -71.60** -120.50** -31.22** -78.68**
AGK44 RGHK56 -0.31* 0.05ns -0.20* 0.01ns 136.53** 142.30** 59.15** 102.93**
AGK110 RGHK56 0.47** -0.51** -0.65** -0.96** -46.80* -7.30ns -38.05** -33.47ns
AGK260 RGHK56 -0.63** -1.06** 0.40** 0.02ns -18.13ns -14.50ns 10.12ns 9.23ns
SE(SCA) 0.24 0.23 0.17 0.28 46.16 41.77 26.42 43.32
SE(gi-gj) 0.34 0.33 0.25 0.40 65.28 59.07 37.36 45.87

Aoy ) 50 Jlas| C]a,w)) Dls sme g 43 gae b S 5 4 ke e NS
*, ** and ns Significant at 5% and 1% probability levels and not significant, respectively
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Abstrac

Five CMS lines and four restorer lines (tester) were crossed in a line x tester designe in order to
analyze general and specific combining abilities and gene effects in sunflower for some agronomic
traits. Hybrids were evaluated in a randomized complete block design, with three replications under
optimum and limited water conditions in the Agriculture Research Station, Khoy, during 2014 and
2015 growing seasons. Plant height, head diameter, seeds per head, days to beginning of flowering,
days to maturity, proline percent, protein percent, and Chlorophyll b were found to be controlled
mainly by dominance effects. CMS lines AGK30 and testers RGHK?25 and RGHKH50 turned out to
be the best general combiners for seed and oil yield. The highest positive and significant GCA for
plant height, head diameter, and the number of seeds per head were achieved for RGHK25. The
hybrid combination of AGK44 x RGHK56 showed high specific combining ability for seed and oil
yield. At grain yield AGK30 line had the highest positive and significant GCA and AGK2 had the
highest negative and significant GCA it trait. At evaluation of tester, RGHKS50 tester had the
highest positive and significant GCA and RGHK56 had the highest negative and significant GCA it
trait. At evaluation of specific combining ability RGHK56xXAGK44 hybrid had the highest positive
and significant SCA and RGHK25x AGK110 hybrid had the highest negative and significant GCA
it trait. Also, in studying the physiological traits of AGK110 line, general and positive AGK2
genomic combining ability had a significant negative and significant general combining ability with
catalase trait. In the test of the testers, the RGHKS50 tester had the highest GCA positive and
meaningful drug RGHKS56 tester had a significant negative and significant general combining
ability with catalase. In the RGHK46 x AGK260 hybrid combinability study, the highest positive
and significant positive and significant hybrid confinement (RGHK46 x AGK44) had the highest
SCA negative and significant effect on catalase identity. The AGK44 line has the ability to combine
publicly and positively with AGK110 capability. The general combining ability was negative and
significant with SOD. In the test of the testers, the RGHK 56 tester had the highest GCA positive
and significant mean of the RGHK25 tester, which had a negative and significant general
combining ability with superoxide dismutase. In the study of hybrid hybrid combining ability
(RGHK50 x AGK260), the highest positive and significant positive hybridization ability (RGHK50
x AGK44) had the highest SCA negative and significant values for SOD. At explanation of Plant
height, head diameter, number of seed per head and percentage of proline under stress condition,
dominance effect played a significant role. Plant height and number of seeds per head are controlled
by both types of influence and dominance.

Keywords: Addictive variance, Dominance variance, General combining ability.
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