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Table 1. Combined analysis of variance of maizédiht traits by second Griffing’s method undermarand
water deficit conditions

Mean squares

Source of
variations df  Number of Nl_meer of Number of Nu_mber of Ear length 100 _grain Grain yield
ear grain per row grain row grain per ear weight per plant
Environment (E) 1 0.27s 582.82" 920.42° 844669.35 318.32° 5585.42 1205892.79
Replication/E 2 0.03 0.88 0.88 56.0167 0.0083 0.254 402.61
Genotype (G) 14 0.84 10.05" 7.03" 6330.6" 0.66" 7.899" 36622.27
GCA 4 0.15% 15.89" 15.88" 12836.33 1.27 8.608" 16167.92
SCA 10 11r 7.7 3.49" 3728.3T 0.47 7.615"  44803.94
ExG 14 0.27 7.78" 8.20" 5353.6" 1.18" 1.354" 31834.27
GCAXxE 4 0.15% 1.28% 7.05 1817.3 1.429 1.59" 8877.57
SCAXE 10 0.31 10.39" 8.66" 6768.12 1.324 1.26" 41016.95
Error 28 0.10 0.53 0.74 27.62 0.017 0.0153 3631.40
CV (%) 20.66 4.15 4.81 1.70 0.76 0.288 25.56
Baker ratio 0.21 0.80 0.90 0.87 0.86 0.69 0.42
MScca/MSsca 0.14 2.06 4.55 3.44 3.02 1.13 0.36

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.

O 84S S g GBS e ol Cos Kisdn )5 pgo b, 5l eolael b & yd calises Slho solw il lg 4525 =Y Jgo
Table 2. Simple analysis of variance of maize déife traits by second Griffing’s method under norenad
water deficit conditions

Source of

Mean squares

variations df  Number Number of Numberof Number of Ear 100 grain Grain yield per
of ear grain perrow grain row grain per ear length  weight plant
Normal conditions
Replication 1 0.033 0.133s 0.133s 7.9 0.016° 0.432 804.351°
Genotype 14 0.676 10.3° 6.771° 8684.057 0.567° 4.697° 66297.327
GCA 4 0.12% 9.121 13.557° 10573.629 0.307° 5.209° 23825.448
SCA 10 0.895 10.771 4.057 7928.229 0.671" 4.492° 83286.079
Error 14 0.105 0.776 1.133 30.286 0.016 0.011 ®rr8.
CV (%) 19.82 4.27 4.88 1.28 0.64 0.2 21.8
Baker ratio 0.22 0.63 0.87 0.73 0.48 0.70 0.36
MScca/MSsca 0.14 0.85 3.34 1.33 0.46 1.16 0.29
Water deficit conditions
Replication 0.033¢ 1.633 1.633 104.533° 0.0003° 0.0753% 0.864%
Genotype 0.429" 7.533 8.462° 3000.143 1.276" 4.556° 2159.16%
GCA 0.179¢ 8.021" 9.379" 4080" 2.316" 4.828" 1220.03%
SCA 0.529" 7.338 8.095 2568.2 0.859" 4.447° 2534.815
Error 0.105 0.276 0.348 24.962 0.018 0.019 483.804
CV (%) 21.57 4.21 4.22 2.616 0.908 0.418 23.392
Baker ratio 0.40 0.69 0.70 0.76 0.84 0.68 0.49
MScca/MSsca 0.34 1.09 1.16 1.59 2.69 1.09 0.48

ns *arf™: Not-significant and significant at 5% and 1% pabliity levels, respectively.
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Table 3. Stimating the general and specific connigjraibility of the parents and hybrids by secondfi@g’s
method under normal conditions

General and specific combining ability of the sagttraits

Parents and crosses number

Number of Number of Number of 100 grain  Grain yield
of ear grain perrow grain row grain per ear Ear length weight per plant
KSC704-S7-1 (P1) 0.100 1.343 -0.114 24.600 0.159 -0.321" 36.003
KSC704-S7-4 (P2) 0.100 -0.514 0.671 -2.900 -0.041 0.871 35.363
KSC704-S7-8 (P3) -0.043 -0.729 -0.186 -14.186  -0.206° -0.507" -32.327
KSC704-S7-12 (P4) -0.114 -0.086 -1.471 -36.757 -0.041 0.407 -54.544
KSC704-S7-15 (P5) -0.043 -0.014 1.100 29.24% 0.130° -0.450 15.505
P1xP2 -0.333 2.071 1.143 74.500° -0.374 2117 -14.222
P1xP3 0.310 1.786 -1.500 -2.714 -1.060 0.095 70.882
P1xP4 -0.619 -2.857" 1.286 -36.643 0.426" 0.731 -156.555
P1xP5 0.310 -3.429 0.214 -80.143  0.455" 0.53¢ -8.979
P2xP3 0.310 -1.857 -0.786 -74.712 -0.010 0.352 -22.902
P2xP4 -0.619" -1.500 -2.500 -70.643 -0.324" -2.462° -195.089
P2xP5 1.310° 3.429 -0.571 93.857 -0.345" 1.545" 468.376
P3xP4 0.524 1.714 1.357 60.643 -0.310° 0.017 168.760
P3xP5 -0.048 -0.357 1.786 25.643 0.569" 0.974 7.256
P4xP5 -0.476 -0.500 -0.429 -24.786  0.455 -0.790 -133.791

" and™: Significant at 5% and 1% probability levels, resfively.
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Table 4. Stimating the general and specific connigjraibility of the parents and hybrids by secondfi@g’s
method under water deficit conditions

General and specific combining ability of the sagtfraits

Parents and crosseSyumber of Number of Number of ~ Number of Ear length 100 grain  Grain yield
ear grain per row grain row grain per ear weight per plant
KSC704-S7-1 (P1) -0.071 1.257 1.029° 25.786" -0.479" -0.831" 8.354
KSC704-S7-4 (P2)  0.001 -0.31%4 0.314 -1.500 -0.243  0.719 -0.820
KSC704-S7-8 (P3)  0.143 -0.243 -1.114  -15.857 -0.121"  0.183 4.387
KSC704-S7-12 (P4) -0.143 -0.743 -0.471°  -145000 0.464  0.226° -15.65T
KSC704-S7-15 (P5) 0.071 0.043 0.243 6.071  0.379°  -0.296 3.731
P1xP2 0.071 2.190 0.190 29.213 1.071 1.826" 25.832
P1xP3 0.429 0.119 2.619 38.571 -0.250 0.862" 53.470°
P1xP4 -0.286 1.619 -1.024 4714 -0.686 -0.031 -19.257
P1xP5 0.500 -1.167" 1.262 -0.357 0.050 -0.110 36.290
P2xP3 0.357 -0.810 1.333 9.857 -0.786" -1.488" 22.229
P2xP4 0.143 -1.810 1.690° -3.000 0.579 -2.931" 3.267
P2xP5 0.429 -3.095 -3.024" -76.071 0.164 1.040 -14.010
P3xP4 0.500 1.119 -2.381" -21.643 0.707 1.505 14.955
P3xP5 0.286 1.333 -1.095 -1.214 -0.257 0.326" 18.253
P4xP5 0.071 1.833 -1.238" -10.071 -0.743 0.533" 5.600

" and™: Significant at 5% and 1% probability levels, resfively.

Kumaretal.,) Ko cpdise o blis 5o .a0ls slgi

2017; Isseet al., 2018; Josue and Brewbaker,

imli8le S5 s o4 (2018; Karimet al., 2018
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Abstract

To evaluate the general and specific combiningtgtmf maize lines, five S7 maize lines and their
offsprings were evaluated in randomized completelbtiesign with two replications under normal and
water deficit conditions at the research field oh@uate University of Advanced Technology, Kerman,
Iran, in 2017 and grain yield and its componentsewaeasured. The results of analysis of variance
indicated that there was a significant differenetneen lines as well as general and specific camdpin
ability of parents and hybrids. Based on the resufithe diallel analysis by second Griffing’s nmedh
number of grain per row, number of grain rows, nandf grain per ear, ear length and 100 grain weigh
were more influenced by the additive effects thenrton-additive gene effects, while the numbewof e
was more controlled by the non-additive gene effestd grain yield per plant was approximately
controlled by equal portion of the additive and +aaltlitive gene effects. The line KSC704-S7-1 showed
significant and positive general combining abifiy grain yield and more related traits under hvadiber
deficit stress and non-stress conditions, so thes ¢an be used to improve grain yield in breeding
programs. In addition, P1xP3 and P2xP5 hybrids slasignificant and positive specific combining
ability for grain yield and most related traits endwater deficit stress and normal conditions,
respectively, which are introduced as the bestitigbior improving maize grain yieldnder water
deficit stress and normal conditions, respectively.

Keywor ds: Additive and non-additive effects, Diallel croser@ral and specific combining ability
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