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Table 1. Combined analysis of variance of maize different traits by second Griffing method under normal and water

scarcity conditions

Mean Square Ol o Sl

[EIRPT R H RN, alo o,y olaws

T IO ol
@ol3l a0 Kernel number per Kernel row
Source of variation Sl gl DF Number of ear row number
Environment oo 1 0.81" 564.26™ 552.06™
Rep(Env) buzxo (959 5155 2 0.28 2.26 0.43
Genotype [ewepeys 14 0.59" 13.95" 7.552381™"
GCA SOFE (S RS 4 0.55™ 3317 2.40"
SCA P> SpdyeaS § 10 0.61** 18.21* 9.61*
EnvxGenotype G 93 5% bz 14 0.39™ 29.73" 5.4952381™"
GCAxEn buoX 0gos gy 4 0.20" 15.93* 1.35ns
SCAXEnv  lbusox gpogas §pdycas 5 10 0.46™ 35.24™ 7.16™
Error ol 28 0.07 0.66 0.65
CV% G JUUES PRI SXW-PN 17.32 4.40 4.66
Table 1. Continued aldl) Jous
oy Mean Square Olay po (5uKileo
o ool I yo il slass I3 Jsb ald do (39 Aigr o Aild o Slos
Syt @l Kernel number 100 grain Grain yield per
Source of variation D per ear Ear length weight plant
Environment o | 686084.27"* 22.82* 1164.24™ 757581.46"
Rep(Env) buzxo 950,51, 2 197.33 2.54 18.04 6043.26
Genotype gy 14 9253.89™" 1.46™ 15.29™ 26664.17"
GCA eSSy 4 2009.99" 0.23" 17.06™ 20140.53"
SCA opas SpdeaSy 10 12151.45™ 1.95™ 14.59" 29273.63™
EnvxGenotype g luxe 14 14787.52™ 1.63™ 19.16™ 22700.99™
GCAXxEnv buxoX cogos GpdycaS s 4 5215.12™ 1.90™ 36.48" 8077.98™
SCAxEnv buxox pogas s pdyeaS S 10 18616.48* 1.52* 12.23* 28550.19**
Error olehl 28 59.44 0.19 0.60 1693.32
CV% I JUUTS TR IR W 2.48 2.37 1.55 16.68

s 5% qS

TN 9T Jeil o 50 o pixe g )l re i g a0 ”

ns, *and**: Non-significant and significant at 5% and 1% probability level, respectively



Yo Hlisls gy 0 )bl o5 5 Jlo Ll oo )8 Slao (S it 5 5 05 Al 25l n i0Sen 5 o0

Golel o8 i g Jloyi byl cmi Sy )5 90 (b5 b )3 lizko lieo 0l (il sl 41525 Y Jgor

Table 2. Simple analysis of variance of maize different traits by second Griffing method under normal and water

scarcity conditions

o alolaxs oy olaw &ls olows o (339
K0, ails I 40 Jsb ails wls 3,
a0 s : W .
o s U olasi Kernel Kernel Kernel Jt 100 Y90
Ol et alo *L! Number of number per row number Ear grain  Grain yield
Source of variation DF ear row number per ear length  weight per plant
Normal conditions Jboy byl
S 0.033" 3.33m 0.83" 136.5™  3.67 10.68°°  7093™
Rep
SEY 14 0605 3246 949" 20187.9" 174 747" 43574
Genotype
ORE SNy 0.49™ 491" 145" 39312 0.80™ 10.32" 23121
GCA
S‘-C*Z"” T 0.65 43.48" 127" 26690.7" 2.11™ 633" 51756
Error bl 14 0.033 0.83 0.76 84.9 026  0.697 2970
CV%  Olpds cypi a0y 1117 4.23 4.29 2.21 2.7 1.54 15.17
Baker ratio S Comd  0.60 0.18 0.19 0.23 043 077 0.47
Srdeasy Ol uiile Comd
S oSbe w95 0.11 0.11 0.15 038 163 045
oy SpdeaS
MSGCA/MSSCA
Water scarcity conditions Sl o5 bl o
S 0.44" 1.2m 0.03™  258.13° 141" 2539 4992.97*
Rep
“FY 14 0397 11227 3.56™ 385342 135" 2698 5790.38"
Genotype
e SRSy 0.11m 14.33* 230" 3293.94™ 133" 4322 5096.87"
GCA
S*g;"“” N T R T 9.98" 407" 4077217 136" 2048  6067.79"
Error obcil 14 0.091 0.49 0.53 33.99  0.115  0.501 416.44
CV%  Olpudi copd sy 21.29 4.53 5.13 2.86 1.93 155 15.19
Baker ratio S G 0.32 0.74 0.53 0.62 0.66  0.81 0.63
SreeS y Ol (uile Cums
e P .44 0.57 081 098  2.11 0.84
oyt SpdeaS §
MSGCA/MSSCA

ns

TN 5710 Jleizl mhaw 1o ls soe g s gme yuf s 5 4y FHF

ns, *and **: Non-significant and significant at 5% and 1% probability level, respectivelly.

Afarinesh et al., 2005; Choukan et al., 2007;) 5,5

Ojo etal., 2007; Zare et al., 2011b; Hussain et al.,
.2014; Moradi, 2014; Issa et al., 2018
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Table 3. General combining ability of parents and specific combining ability of hybrids by second Griffing method

under normal conditions

Studied traits axllod yg0 Wlao
8y olasy &ild 8 ,Sloc
R JMW olasws ;50 &ils olawy &l Plyoailsslans D Job  aild wo (439 Agy 4o
L SW 5 2l Number Kernel number Kernel row Kernel number Ear 100 grain  Grain yield
Parents and crosses  of ear per row number per ear length weight per plant
KSC704-S7-2 (P1)  0.17" 0.97" 0.10" 23.03" -0.23m 0.15™ 42.39"
KSC704-S7-3 (P2) -0.11" 0.11m 0.39m 10.53* 0.04" -0.82" -18.53"
KSC704-S7-5 (P3) -0.26™ -0.45™ -0.26™ -13.97" -0.13m -0.73" -52.42™
KSC704-S7-7 (P4)  0.17" -0.17m 0.17" -2.900 0.39" 0.09" 39.16
KSC704-S7-9 (P5)  0.03™ -0.45™ -0.40m -16.69" -0.06™ 1.30™ -11.30m
P1xP2 -0.69™ 0.88" -2.29* -42.86™ -1.41* -1.37m -157.19*
P1xP3 0.45™ 3.95™ 0.36™ 80.64™ 1.60™ -0.21m 146.38"™
P1xP4 0.02m -4.83* -3.07 -154.43* -0.76™ 0.60" -148.46™
P1xP5 0.17" 3.95™ 3.00" 155.36™ 0.64" -0.005" 158.41*
P2xP3 -0.26" 1.30" 207" 75.14" 1.18" 1.45m -10.31"
P2xP4 -0.69™ -3.97* -2.86" -137.93* -0.18™ -2.76™ -213.30™
P2xP5 0.45™ -4.69™ 221" -57.64™ -0.22m 0.57™ 23.76"
P3xP4 0.45™ 6.59™ -0.21m 122.07* 0.63™ -2.51™ 148.63™
P3xP5 -0.40™ -3.61™ -1.64™ -102.14™ -0.75m 1.53m -119.72™
P4xP5 -0.83™ 5.59" -1.57" 74.29" -0.52" -0.99" -122.86"

WA RPYANIG S P R PORPR NP TONSUP-RU b VR
ns, *and **: Non-significant and significant at 5% and 1% probability level, respectivelly.

Sl o8 G byl i Sy )5 090 gy 4 By i p0guas 9 Bly sogas (g iy i P Jgux
Table 4. General combining ability of parents and specific combining ability of hybrids by second Griffing method

under water scarcity conditions

Studied traits axdlbaos yg0 wlio
Slass K90 olass o g3 wilo o Sles
L I oy o il slaws ails Mo dlsslows M Jeb ails Ag 4o
U 5 crlly Number Kernel number Kernel row Kernel number Ear 100 grain Grain yield
Parents and crosses  of ear per row number per ear length weight per plant
KSC704-S7-2 (P1) 0.130™ -1.70™ 0.15™ -21.23" 0.083™  2.16™ 3.86™
KSC704-S7-3 (P2) -0.014™ 0.66" -0.27% 3.34" 0.019" 1.13" 5.89
KSC704-S7-5 (P3) -0.086™ 0.08" 0.23" 3.63" 0.419"™  -1.08" -7.15™
KSC704-87-7 (P4)  0.057" 0.87" 0.44" 20.63" -0.439"  0.06™ 24.70™
KSC704-S7-9 (P5) -0.086™ 0.08" -0.55" -6.37"" -0.081 227" -27.30™
P1xP2 -0.048" -2.35™ 0.38™ -25.55" 0.229" 291%™ -15.79™
P1xP3 0.520" 0.71™ 1.38™ 32.17" -0.521% 3117 48.05"
P1xP4 -0.620™ -1.07° -1.33" -38.83" -0.464™ 391" -82.80™
P1xP5 -0.480" -0.28" -0.33" -6.83™ -0.571  -4.46™ -31.02m
P2xP3 -0.330™ -3.14™ 1.30™ -25.40" 0.793"  0.41™ -34.81"
P2xP4 0.520" 2.07" 1.59" 61.59" 0.800°  0.71™ 81.18"
P2xP5 -0.330™ 1.85" 1.09 42.59" -0.707"  -0.44" 4.09™
P3xP4 -0.410™ 0.14™ -1.40™ -24.69™ 0.450™  -0.01™ -52.77"
P3xP5 -0.260 3.42™ 1.09%* 67.31" -1.107"  2.53" 28.45"
P4xP5 -0.410™ -2.85" -0.61™ -51.69™ -0.30™ -2.46" -54.07"

TN 9710 Jleixt mhaw )0 s poe g o pixe i i

ns, *and **: Non-significant and significant at 5% and 1% probability level, respectivelly.
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Abstract

Reproduction of high-yield and good quality cultivars is the main goals in the breeding programs. In
this regard, identifying the genetic structure of the parents, as well as their general and specific
combining abilities, the level of heterosis, genes action, and their interaction with each other and the
environment is important. To this end, the five S7 maize lines and their offspring in the randomized
complete block layeout with two replications under normal (five days irrigation) and low irrigation
(eight days irrigation) conditions have been evaluated based on half diallel design in environmental
conditions of Kerman in 2017 crop season and general and specific combining ability of some
quantitative traits was estimated by Griffing's second method. The results of combined analysis of
variance showed a significant interaction effects between both general and specific combining ability
with the environment at 1% probability level, which indicates the different of inheritance of traits in
each environment. The results of diallel analysis by second Griffing method under normal conditions
indicated that the grain number per row, grain row number, grain number per ear and ear length more
controlled by non-additive effects of genes, while these traits more controlled by additive effects of
genes under water scarcity conditions. The KSC704-S7-7 line showed positive and significant general
combining ability for grain yield and most related traits in both conditions. In addition, the P2xP4 and
P1xP3 crosses under low irrigation and normal conditions showed positive and significant specific
combining ability for grain yield and more related traits, respectivelly. So, these crosses were determined
as the best hybrids for improvement and increase of maize grain yield for low irrigation and normal
conditions.
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