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ABSTRACT

Thirty five yellow S, lines of maize were topcrossed to three testers: the
base population pop-45, single ¢ross-156 and SC-159. The 105 top crosses were
evaluated under water stress and non-stress (favourable) environments to estimate
combining ability and type of gene action for grain yield and other agronomic
traits. Highly significant differences were found among crosses, lines and line x
tester (LxT) interaction for all studied traits under both environments. Combined
analysis showed significant mean squares for environments (E), LxT, LxE, TxE
and LxTxE interactions for most of the studied traits.

The magnitude of 6%¢ca and o’sc, were high for most of the studied traits
under water stress than under non-stress environment. The magnitude of o%scy
was larger than o®¢c, for all studied traits under both environments, indicating the
importance of non-additive gene effects in the inheritance of the studied traits. The
variance of interaction between o, x E was high than that of o’sc, x E for all
studied traits.

The yellow 8, lines no. 7 and 22 showed significant and positive GCA
effects for grain yield under both environments. The 5, lines no. 4, 30, 36 and 113
under favourable and no. 3, 18, 27, 28, 31, 33, 83 and 229 under water stress
environment showed significant and positive GCA effects for grain yield. These
lines should be directly utilized in breeding programmes to develop high yielding
hybrid(s).

Results showed that 14 and 11 topcrosses showed significant and positive

SCA effects for grain yield under mon-stress and water stress environments,
respectively.
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INTRODUCTION

Top cross (Test cross) method using broad and/or narrow base
testers is used to evaluate new improved lines for combining ability in maize
hybrid breeding programmes. Procedures for developing and improving
inbred lines of maize were reported by Bauman (1981) and Hallauer and
Miranda (1981) who concluded that improved inbred lines increased grain



yield and modified maturity. Top cross procedure was first suggested by
Davis (1927) as an early testing to determine the usefulness of the lines for
hybrid development programmes. The concept of general (GCA) and specific
(SCA) combining ability was firstly defined by Sprague and Tatum (1942).
They and other investigators (Hassaballa ef a/ 1980, Mahmoud 1989, Konak
ef al 1999 and Zelleke 2000} reported that the variance components due to
SCA for grain yield and other agronomic traits was larger than that due to
GCA, indicating the importance of non-additive type of gene action in the
inheritance of these traits.

Significant GCA x Environment interactions for grain yield were
found for both lines and testers (Hede ef af 1999, Nass er af 2000 and El-
Zeir et al 2000).

Mathur et al (1998) found that general combining ability analysis
revealed significant GCA variances for days to 50% silking, ear length, no. of
rows/ear and no. of kemels/row under stress and non-siress environments.
The SCA variance was significant for ear length under the normal
environment and for grain yield under the stress environment.

The mam objectives of this investigation were to estimate combining
ability and type of gene action of a group of lines of under normal and water
stress environments.

MATERIALS AND METHODS

Thirty five yellow S, lines of maize derived from the vellow
population 45 were top crossed to each of three testers: the single cross
hybrids SC-159 and SC-156 and the original population (pop-45). The 105
yellow top crosses were made during the 1999 summer season at Sids Agric.
Res. Station. In 2000 season, 105 vellow top crosses were evaluated under
normal irrigation (experiment 1) and water stress (preventing irrigation after
the 2™ imrigation to the end of the season) conditions, (experiment 2) using
RCBD with four replications for each trail. The experimental plot was one
row, 6 meters long with 80 cm between rows. Planting was in hills spaced
25 cm apart. Datz were recorded on silking date, plant height, ear height,
grain yield and yield components (ear length, ear diameter, no. of rows/ear
and 100-kernel weight).

Analysis of variance was carnied out separately for each environment
and combined across environments according to Steel and Torrie (1980).
Combining ability analysis was carried out for each environment according to
Kempthorne {(1957).

56



RESULTS AND DISCUSSION

Analysis of variance

Analysis of variance is the studied traits under favourable and water
stress environments is presented in Tables 1 and 2.

Significant differences existed among crosses, lines and testers for all
studied traits evaluated under the two environments. Mean squares due to
line x tester interaction were also significant for all studied traits under both
environments.

Combined analysis of variance for the studied traits over the two
environments for the 105 yeilow topcrosses is presented in Table (3). Results
revealed significant differences among the two environments for all studied
traits of topcrosses, suggesting remarkable differences between the two
environments. Mean squares due to lines and testers in their respective
topcrosses were significant for all studied traits. Variance due to line x tester
interaction was also significant for all studied traits. These results indicate
that there was a wide genetic diversity between lines and testers and that the
testers ranked S, lines differently.

Mean squares due to line x env. and testers x env. interactions were
significant for most of the studied traits. These interactions with
environments were indicative of different ranking of lines and testers from
one environment to another, Mean squares due to lines x testers x env.
interactions were significant for all studied traits except, days to 50% silking
and grain yield. This interaction indicates that crosses between lines and
testers differed from environment to another.

Our results are in good agreement with those obtained by El-
Morshidy and Hassaballa (1982), Zambezi et al (1986), El-Itriby et al
(1990), Mathur ef a/ (1998), Singh and Singh (1998), Zelleke (2000) and
Soliman ¢z af (2001).

General Combining Ability Effects
For S, lines
1. Days to 50% silking

Results in Table (4) show that S, lines no. 18, 21, 31, 43, 50, 95,
100, 223 and no. 229 had negative (favourable) while §; lines no. 3, 4, 7, 36,
42, 113 and 227 had positive and significant GCA effects under favourable
and water stress environments. Yellow S, line no. 192 showed negative
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Table 1.Mean squares (MS) of silking date, plant and ear height for 105 yellow top crosses evaluated under favourable (Fav.) and water stress

(W.SL.) environments,
Mean squares
S.0.V. d.f. Silking date Plant height Ear height

Fav, W.St Fav. W.St, Fav. W.St.
Replications 3 10.52** 132,68** 1515.02** 18221.10** 573,89%* 7072,16**
Crosses 104 6.93%* 3,49%* 1433,95%* 1721,98** 691,99%* 405.79**
Lines (L) 34 8.74** 5.17%* 919.97%* 905,24*%* 583.31%* 301.64**
Testers (T) 2 195,15%* 45,25%* 41423.85** 49180.64** 19704.29** 10073.28*%*
LxT 68 1.99* 2.11* 514,77 734.51** 187.13* 173.53**
Error 312 1.49 1.65 196.71 327.7 109.24 97.04

*, ** Significant at 5% and 1% levels of probability, respectively.

Table 2.Mean squares (MS) of yield and yield components for 105 yellow top crosses evaluated under favourable (Fav.) and water stress (W.5t.)

environments.
Mean squares
S.0.V. df. 100-kerne] weight Ear length Ear diameter No. of rows/ear ﬁ;ﬁ:&}ﬁ:ﬁ
Fav. W.St Fav, W.St Fav, W.St Fav, W.St Fav. W.St

Replications J 57.87* 220.85** 147.20** 102.28** 1.38%* 253 24.54*% L TT** 922.40%* 93.99%*
Crosses 104 22.04** 141.62**  6.62** 10.21** 0.096* 0.207%* 1.52*= 1,78%= 47.22%% 25,180
Lines (1)) 34 27.37*%  144.39%*  G8.22%* 5.30%* 0.187%*  0.167** 1.87%% 293 3335 16.54**
Testers (T) 2 163.10** 687.48** 287.92**% 204,35** (0.280** 2,494+ 5.71%* 9.84**  1276.47** 402.07**
LxT 68 15.23*  124,18**  75.61**  6.96** 0.06 0,159+ 1.23*¢  ,97** 18.0* 18.41%*
Error 312 8.73 43.13 21.32 2.81 0.045 0.047 0.59 0.38 12.98 4.39

*, ** Significant at 5% and 1% levels of probability, respectively.
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Table 3. Analysis of variance of the combined data over twe environments for some agronomic and yield traits of 105
yellow top crosses of maize.

so Day_s t? 50% Plant Ear Ear Ear No. of 100-l‘cemel Grain yield
V. df silking height height - length diameter rows/ear weight
Environment 1 £37.60** £333300.1** 178675.0~~ 2490.56** 69.89=~ 9.16** 12874.33" 49933.41
Reps. (Env.) 6 71.60 9868.05 3823.02 82.37 1.95 13.65 139.36 508.19
Crosses (C) 194 8.80"* 261281~ 927.56 12.63** 0.185** 2.32** 83.60* 50.30~*
Lines (L} 34 9.85%~ 1496.89++ 730.27%+ 5.73* 0.223~ 3.68*" 92.45%~ 28.28**
Testers (T) 2 209.52* 89742.68**  28633.04~~ 332.14*~ 213~ 14.70* 755.14~* 1503.98*~
LxT 68 2,372 668,12~ 211.34*~ 6.10~* 0.11** 1.27** 59.42% 18.55*
C x Env. 104 2,074~ 543.12" 151.67* 3.61* 0.117** 0.98*~ 80.06=* 22.10**
L x Env, 34 1.05 688.31* 154.68*~ 2.76 06.10* 1.11*= 79.31* 21.61"
T x Env. 2 30.88++ B61.81%# 114513+ 32 0.65* 0.85" 95.43~~ 174.55**
Lx T x Env. 68 1.73 641.15* 149.32* 4.04" 0.11** .92+ 79.99%» 17.86
Error 624 1.57 262.20 103.14 2.99 0.046 0.48 25.9 8.86

*, "= Significant at 5% and 1% levels of probability, respectively.
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Table 4. Estimates of GCA effects for days to 50% silking, plant height, ear

height and ear length of lines under favourable (F) and water stress
(W.5t) environments.

Serial 50% silking Plant height Ear height Ear length
"°ii::SI F. W.St F W.St F W.St F. W.St
3 0.545* 0.779* 16,002+ 16,645+ 9.750** 8.502+* 04.097 1.295%*
4 1.212** 0. 779 10.418** 12129 9.833" 1.836 -0.153 -0.09%
7 1.462** 13620+ 17.418" 133127+ F.16Tes 3.002+ 0,413 -0.195
10 712 0.195 -9.832% 2.145 B8+ -L.081 0370 0.238
18 -0.871** -§.588"* -6.3324 11,229 -2.583 4252+ 8.147 1.405**
21 1371 0.638* 20583 * -18.021** 17167+t 9,438~ «1.103 -0.412
22 0.212 0445 -3.248 12 385%* -3333 -1.081 -0.237 0.088
24 -0.288 -0.805** 6.168* 6.729+ 2.833 4,002+ 0.113 0.995+
17 0.212 -0.305 6.168* 103122+ 5167 9.836+ -0.520 0.838*
Fi} 0.211 -0.471* B.668* L89S 2333 0919 -1.620 0. 711*
30 0.379* 8.195 2502 -3.855 21.553 1.834 -0.487 <0.462
31 0.871*" -0.9712 -0.665 3479 -8.500 0.919 -0.237 0.405
33 037 a.029 -4.915% 6,062+ -5.917+= 2.836% 0.963 0721
36 2.711** 1.029%* 0.418 8.562* [ %) il 3.762+ -0.587 -0.445
38 037% 0.198 10.335%* 7.395* TO1T B.252+* -1.170 0278
49 -0.538* -0221 -5,915+= 3812 8,917 3.169* -0.587 -0.695%
42 1.129%* 0.448* 1748 1.562 4417 2252 0,720 0.505*
43 0371 -1 E3gn 9335~ imn9 -1.333 -1.164 -0.320 0.521*
43 0.295 0779 9.418** 3.812 5250+ 1.91% -3.503 0.571*
£0 -0.788** -0.971+* -1.748 -3.938 -2.000 2.002 D420 0.738*
T -0.538* -0.138 -K. 542 -20.438* -6.833** -11.331** 0.970 -1.178*
75 -0.212 0. 7795 5.168% -3.858 4917 -1.414 -0.537 0.588"
T8 0,795~ -0.058 -7.415* -10.605%* 6,417 -5.248"* 0.710 -0.095
i3 -0.038 -0.305 -6.415* -4.938 -3.167* -1.831 0.263 0.671*
92 -0.455* -0305 -6.082* ST 6,000 -5.248% -0.570 -0.462
93 0.129 -0.085 6.282* -0.855 6.500"* 1.336 ~0.487 695
95 -L.038** . E38** 3.913 E RIS 2.583 0.669 0.253 0.605*
100 0. 455* 0471 ~15.165%* -15.355%+ -10.508+ <10.664** -0.487 -0.029
113 0.795** 0.86224 -3.803 8729 13.500"* 1.002 -1.353 0.738*
173 £0.038 8112 12.838** 4.895 9.833~ 1.419 .787 -0.978"
180 -0.038 027 -3.165 ~T.G58* -1.000 -4.Z48%* 1370 -0, 995%»
192 -0.458* 0445+ -1.582 -0.688 -1.583 -2.831* 133972 -0.212
213 -0 458 0388 8249+ 113584 -8.833 -9.498** 0.130 -0.745*
7 0. 795** 0.816+ -0.165% 0395 -3.000 0.252 0,437 -0.145
229 0.871% -0.805%* -1.415 3.062 -4 167 0.169 0330 0258
Ti 1348 -0.648** -19.853 " -11.183*» -13.698*~ QARG -1.526* -1.223%*
T2 0882+ 8.231 10.452%¢ 14.431** 6.674% 6.536* 0.532 1,192+
T3 0.495%* 0.417*= 9402~ £. 752 T.024% 3.050" 0.994* 0.630
SEp 0176 0.185 2.024 1.612 1.508 1.421 0.666 0.242
S.E_* 0.05_1 0.054 0.593 0.764 0.441 2;416 0.195 0,071

*,~*Significant at 5% and 1% levels of probability, respectively.
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under favourable while positive and significant GCA effects under water
stress environments.

2. Piant height

General combining ability effects for plant height (Table 4) indicate
that 24 and 18 S, lines showed significant GCA effects under favourable and
water stress environments, respectively. The S; lines no. 21, 72, 78, 92, 100
and 223 had negative, while no. 3, 7, 24, 27 and 38 had positive and
significant GCA effects under both favourable and water stress
environments. Lines no. 18 and no. 33 did not show the same trend under
the two environments.

3. Ear height

General combining ability effects for plant height {Tabie 4) of 25 and
17 lines were significant under favourable and water stress environments,
respectively. Lines no. 21, 72, 78, 92, 100 and 223 had negative, while no.
3, 7, 27, 36 and 38 had positive and significant GCA effects under both
favourabie and water stress environments.

4. Ear length

Estimates of GCA effects for ear length of 35 S, lines under
favourable and water stress environments are presented in Table 4. Tt is clear
that the S; line no. 192 had positive and significant GCA effect (the best
combiner) for ear length under favourable environment. Yellow §; lines no.
3, 18, 27, 33, 42, 43, 48, 50, 75, 83, 95 and 113 showed positive and
significant GCA effects under water stress environment.

5. Ear diameter

GCA effects for ear diameter (Table 5) indicate that 23 and 28 yellow
Sy lines showed significant GCA effects under favourable and water stress
environments, respectively. Positive and significant GCA effects were
obtained for the vellow 8, lines no. 7, 10, 28, 40, 42, 173 and 227 under
both environments. The S, lines no. 18, 24, 50, 83, 113, 180, 192 and 223
showed positive and significant GCA effects under the water stress
environment only.

6. Number of rows/ear

GCA effects for no. of rows/ear (Table 5) indicate that S, lines no. 7,
28, 36, 48, 173, 192 and 227 had positive and significant GCA effects under
both environments. Yellow S; lines no. 10 and 22 under favourable and lines
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Table 5.

Estimates of GCA effects for ear diameter, no. of rows/ear, 100-
kernel weight and grain yield of lines under favourable (F) and
water stress (W,St) environments.

Serial Ear diameter No. of rows/ear 100-kernel weight Grain yield
ro-of F. W.St F W.St F W.St F. W.St
3 0.004 £.019 0.187 D489 0.769 3,796~ 0.529 1.593#n
4 0.070% -8.086%" 0A496%* 0239 9.641 3.744=* 2.616%* -0.009
7 0.154%+ 8.064* 07374 0.261*~ 0.671 1189 3.096*" 1912+
10 0.154** 0.080°* 0,454~ -0.055 0.964* 1.247 ¢.942 83T
18 01294 0.130%* 8.5613* 987 1.262%4 -1.478 -0.766 0.951**
21 20.046 0419 0213 05894+ £.845* -0.953 0791 0253
22 0.006%* 0,103+ 0.220* 0655+ 1818 2.516% 1384 1252+
24 -0.046 0.064* 0,187 0.178* 0301 -1.135 -0.018 0318
27 0.070= 0.047 0.020 0.195* -1.027%= 2.432% -1.373% 26034
28 £.095% 0.064* 0.304" 0.311*~ 1.757» 2147 0.813 1.1132»
30 0.037 0203+ 0.146 -.158 2077 29514 3253 9853+
31 -0.013 0.047 0.113 0.011 17254 0.635 0.776 0.626~
33 0079 £0.153* 0529 L0789~ 0221 33474 0.849 2119%%
36 01374 D153 0.437%* 0428 1289~ 0992 1395+ AL469"
38 0.120%» 0.630 0.154 6.111 -1.201** 0.424 0713 8.619*
40 0.220%* 0.147%# 0.087 0.611** 13424+ 2,465+ -0.801 352
az 0.070* 0.180%+ 0.087 0.911% £.698 15278+ 0.468 125944
43 -0.046 0036 0.004 0.039 0.625 2004~ 0273 0299
48 0.1874* -0.003 0.387% 0.311"* 22570+ 2841 -0.620 1503
0 ©0.013 0,097 -0.396* 0.328%* 0571 1.943% 0.856 D058
72 -0,063* 0186~ 20020 0,295+ 18964 4325%+ 37328 -0.685>
75 -0.029 0.103% 2071 0261 D612 2904% 1536 0.039
78 -0.046 0,136 0.120 -0.389% 1079 _1.665 33514 24334
a3 01134~ 0.080%* 20.129 0.7954+ 1.897%~ 0.699 0.736 1.370%"
9 1634+ 0,186 0.070 0.111 2071 -1.804* -1.436% 9233
93 -0.096** 0.169%+ 0179 0689+ 3.190%* 1.622 1.776% 0354
95 -0.2794% 0.103%% 0§79~ 0122 -0.639 0921 4.554 0.278
100 -0.113== 0.136% 0229+ 07220 0.250 -4.029%* -1.512%* -2.004%*
113 0.037 0214+ 0.170 0.178* -2.091°* 0281 2834 0281
173 01374 0.097** 0.437%= 0345 -1334%* 2531 1.065% 0932~
180 0.004 0.080%* B67% 0922%- -0.001 1.295 £0.754 -0.738*
192 0.020 0.697== 0.306* 0.511%* 0.057 -1.137 0.324 6251
223 0.129%= 0.064* £0.246* 0288+ 3454 -1301 0.742 0853+
227 0.120%+ 8.130%* 0.954%~ o.811°~ 0.087 0.637 0.789 0.826**
229 0.129%~ 0.080*~ 0413 0.045 2.246%* 4022 21854+ 1.266%*
T1 -0.039* 0150 0229+ 0300 SL248%  2.541% 34T 1747
i vl 0.049* 0.106%* 0.153%  -0.097* 0.564*~ 1.532+ 1.9954= 1.637%
T3 -0.010 0.044% 0,067 0.203** 0.681* Lo0g*>* 1.479% o.109
SEg 0.030 ¢.031 0.111 0.088 0.426 0.947 0.520 0302
S.Eg 0.008 0.009 0.032 0.026 0.125 0.277 0.152 2,088

* xxSignificant at 5% and 1% levels of probability, respectively.
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no. 24, 27, 40, 42, 50, 72, 75, 83 and 113 under water stress environment
showed positive and significant GCA effects for no. of rows/ear,

7. 100-kernel weight

GCA effects for 100-kernel weight of the 35 S, lines under two
environments are presented in Table 5. The S, lines no. 22, 40 and 229 had
positive while no. 27, 30, 92 and 73 had negative and significant GCA effects
under both environments. theS,; lines no. 10, 18, 28, 48, 72, 83, 93 and 223
under favourable and no. 3, 4, 42, 43 and no. 50 under water stress
environments showed positive and significant GCA effects for 100-kernel
weight. Lines no. 28, 48 and 72 did not show the same trend for GCA effects
under the two environment.

8. Grain yield

Estimates of GCA effects for grain yield (Table 5) of the yellow §;
lines no. 7 and 22 were positive while those of no. 72, 78 and 100 were
negative and significant under both environments. The 8, lines no. 4, 30, 36
and 113 under favourable and no. 3, 18, 27, 28, 31, 33, 83 and 229 under
water stress environment showed positive and significant GCA effects for
grain yield. Some of these lines differed in the sign of GCA effect from one
environment to another (no. 30, 36 and 229).

For testers

The results showed that the tester Pop.-45 came in the first place as a
general combiner for days to 50% silking, plant and ear height and no. of
rows/ear, in the second for ear diameter and ear length and in the third for
100-kernel weight and grain yield. The single cross tester SC-156 came in
the first place as a general combiner for ear length, ear diameter, 100-kernel
weight and grain yield, and in the third place for days to 50% silking plant
and ear height and no. of rows/ear.

The tester SC-159 came in the second place as a general combiner
for days to 50% silking plant and ear height, 100-kernel weight and grain
yield.

For grain yield the best general combiners were the SC-156 under
both environments and SC-159 under favourable environment. On the other
hand, negative GCA effects for grain yield were exhibited by the tester Pop.-
45 under both environments.
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The highest positive and significant GCA effects obtained for SC-156
and SC-159 is expected since these are the most elite single crosses and have
a high frequency of favourable alleles for grain yield.

Specific Combining Ability Effects
1. Days to 50% silking

Estimates of SCA effects for top crosses revealed that top crosses
between $; lines no. 3, 31, 72, 83, 173 and 223 and the tester Pop.-45, the
lines no. 24, 27, 42 and 75 x SC-156 and no. 21, 33, 36, 48 and 78 x SC-159
had negative and significant SCA effects for days to 50% silking under water
stress environment. Negative and significant SCA effects under favourable
environment were obtained by the top crosses between S, lines no. 28 x
Pop.-45; no. 3, 31, 38, 93 and no. 113 x SC-156 and no. 22, 33, 36, 43, 192
and no. 227 x SC-159. The other top crosses have inconsistent trends under
different environments (Table 6).

2. Plant height

Results indicated that yellow top crosses between lines no. 4, 22, 33,
50, 113, 173 and 192 x tester Pop.-4S5; no. 3, 7, 24 and 30 x tester SC-156
and no. 10, 22, 27, 72 and 78 x tester SC-159 had negative and significant
SCA effects under the favourable environment. The crosses between lines
no. 22, 29, 38, 40, 42, 50 and 75 x tester Pop.-45; no. 21, 31, 38, 83, 92,
100 and 192 x tester SC-156 and lines no. 72, 78, 113, 223 and 227 X tester
SC-159 had negative and significant SCA effects under the water stressed
environment. Positive and significant SCA effects were obtained by crosses
78 x Pop.-45, 36 and 72 x-SC-156; 42 and 50 x SC-159 under both
favourable and water stress environments (Table 6).

3. Ear height

The top crosses between lines no. 4, 33, 36, 50, 75 and 173 x Pop.-
45:n0. 3, 7, 24, 42, 43, 48, 78 and 113 x SC-156 and no. 10, 22, 36, 72 and
78 x SC-159 had negative and significant SCA effects for ear height under
the favourable environment (Table 7). Crosses between lines no. 22, 27, 33,
36, 38 and 40 x Pop.-45; no. 21, 38 and 83 x SC-156 and no. 72, 78, 113
and 229 x SC-159 had negative and signiftcant SCA effects under the water
stress environment. Positive and significant SCA effects were obtained by
crosses 78 x Pop.-45, 113 x Pop.-45, 10 x SC-156, 36 x SC-156, 38 x SC-
159 and 50 x SC-159 under both environments.
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Table 6. SCA effects for days to 50% sitking and plant height for top crosses of S, tines with each of 3 testers under favourable (F) and water
stress (W.St) conditions.
Serial no, of Days to 50% silking Plant height
8, line Pop.-45 SC-155 Pop.-45 5C-159
F W.S5t F W.St F W.5t F W.5¢ F W.St F W.5t
3 -0.15 0,69 -8.60" a.44 0.76* 0.25 4.85* 6.18 -9.20*" -2.i8 4.35+ -4.00
4 -0.07 -0.44 .02 0.06 0.99 0.50 <1331 6.83 6.38" -1.76 6,93 -5.09
7 -0.57 -0.27 0,73~ -0.15 -0.16 0.42 12,44+ -2.98 <1287 4.90 0.43 -192
10 -0.47 -0.35 -0.52 a.02 0.59 0.33 34 12.43 6.13* 3.7 -9.574= 17,50+
i8 -0.24 -0.52 0.4 0.35 ¢.67* 417 65,067 -6.90 3.63 -0.0 243 691
21 0.25 0.48 -0.44 0.35 0.17 -0.83+ -0.31 6.40 037 -12.32 0.68 18,664+
12 -0.07 0.65* 1,237 -0.48 -1.16** -0.17 11,35~ -14.57=~ 2.80 13.32% -14.15 1.25
24 0.93 0.65= 0.5 -0.984 -0.41 0.33 11.69» 1.35 -10.62+" 5.74 -1.07 -7.09
27 -0.57 1.15» 0.52 <0.58% 109~ -0.17 4.94* 16,73 4.88* 4.40 <982 12.33n
28 -0.74% 0.06 .31 0.44 0.42 -8.50 7.94= -6.32 -6.12"* 16,074 -1.82 9,75+
30 0.26 -0.60 -0.17 0.02 -0.08 0.58 6,85+ -4.31 -8.45* 582 1.60 -1.30
31 0.26 -0.69 D93 0.1% 0.67* 0.50 827 539 -5.04* -10.62* -3.24 4.9
33 1.51** G.31 -0.19 0.941n -1.33* -L25** -B.234 -5.48 wn 165 6.0z 3.8
s 0.18 1312 0.98 -0.31 -1.16** -1.00*= -4.56+ -6.98 1013 13.90% -5.57+ -6.92
a8 0.26 ~0.10 -0.69* 0.27 042 -8.17 5.7 -13.82# -5.54* -17.68* 0.77 3150~
40 0.18 B8.5%5 023 -0.31 041 -0.23 -1.48 -16.98~ 4.12¢ 1.65 .73 1533
42 0.26 0.65% -0.44 -0.98" 0.17 9.33 11.10m -13.734+ -39.45 715 18.35++ 6.58
4] 0.26 -0.52 0.56 D.35 -0,.83* 0.17 -2.48 -9.90* -0.54 5.49 3.n 4.41
48 -0.65* 331 0.40 0.69* 0.26 -L.00m -3.81 273 -1.12 -6.10 4.93 8.8
50 -0.07 0.06 -0.52 8.44 0.5 -0.50 -16.90~ -21.23% 3ss 0.65 13352 20.85=*
72 0432 0,77 0.73~ 0.60 -0.41 0.17 -2.06 10.27 17.88** 5.1% -15.82% -15.41=~
75 -0.67 1.31~+ -0.52 -0.81~ 9.33 050 -1.81 -11.82+ 3.13 T.57 -1.32 4.25
78 -0.65+ 1.40*- 1.15=" -0.48 -0.50 -0.92~" 12T 10.93 -1.54 1432 9740 -25.25%=
83 .87 -0.85 0.73 1.02++ 0.09 -0.17 0.02 877 272 -13.60%* -2.74 4.83
92 a.10 -0.60 -0.35 £.48 0.26 1.08%» 5.60+ 585 -4.37 -9.264 -1.32 J41
93 0.51 0.65 -0.69* 0.23 8.17 -0.42 3.85~ 1.18 -1.45 -5.18 -2.40 4.00
95 -0.32 -0.27 -0.27 ~15 0.59 0.42 0.69 0.68 1.53 8.93 -1.31 B.25
100 4.4 0.4 -8.10 -0.06 0.51 0.50 -2.98 4.43 .12 -11.18* 0.7 6.75
113 0.i0 002 -0.85% -0.40 0.76* 4.42 -35.510n 15.602 15.854" 1.74 19.65% -17.34%
173 .34 -L024+ -0.23 8,33 0.09 0.657" AL73n 518 32 -1.68 B.52n= -3.5%
180 0.18 0.06 0019 031 -0.15 0.25 0.77 17.68%+ 0.22 -1.43 £0.99 -16.25~
192 0.35 -0.10 .40 0,02 -0.75* 0.08 -7.56* 577 2.63 -13.85 4.93 8.08
223 0.35 -0.77* -0.10 1.10%* -0.28 -0.33 .15 16,68+~ 12.80~* £.43 ~12.65 -10.25*
217 0.60" -0.27 0.65+ -0.18 -1, 25 0.42 -2.48 24.43% -2.79 7.07 527 -31.50%*
229 .49 -0.35 0.56 0.3 -0.08 0.58 0,52 1.27 422~ .15 -4.74*> -1.42
S.E. 8y 0,31 0.32 3.51 4.53
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Table 7. SCA effects for ear height and ear length for top crosses of S, lines with cach of 3 testers under favourable (F) and water

stress (W.St) conditions. ‘
Serial no. of Ear height Ear length
5, line Pop.-45 SC-156 SC-159 Pop.-45 SC-156 SC-159
F w.St F W.St F W.5t F W.St F W.St F W.St
3 L1 -1.33 8.8 3.55 7.39+ an -0.14 1.66%* 0.90 -L11+ 0.08 -055
4 2224 -1.66 5.66 0.27 6.56 1.95 0.46 L11= 0.95 8.81 0.49 -0.30
7 8.20%» 258 -6.17 5304 -2.02 2mn 0.64 -0.94¢ 0.0 .51 0.63 1485
10 3.86 6.50% 6.99 513 -10.86+ 11,634 0.83 1.42%* 0.0 -Lage» 0.84 0.12
18 -4.05 258 5,53+ -1.20 1.7 378 0.39 0.4 095 La4ge -0.56 1BS**
21 -T2 -0.58 134 -6.95 3.06 7.53%* 0.8 -1.68" 0.30 0.36 .21 1.32--
2 7.4 -6.000 6.08+ 4.38 13,520+ 162 -0.36 -1.08 1.09 0.57 o7 0.42
24 7.78%= 058 10,34 5,85 2.5 497 0.34 LA 0.19 0.69 0.5 0.80
27 -0.55 291" 3.08 356 2.8 5,95 0.47 -L.08* 1.27 -0.24 .79 132+
28 6.08+ 350 Y B.13%e 2.4 463 0.53 .73 .58 0.61 0.06 0.12
30 1.78 1.5 4409 -0.54 231 -1.05 0.49 017 0 0.7 -0.43 0.52
3 4.61 2.00 336 -4.37 -L36 2.37 0.34 0.26 0.14 2,164+ 0.48 1.90%
33 -7.47% 641+ 0.91 1.96 6.56* 445 0.04 0.34 0.84 173+ -0.88 1.39+-
36 -6.30 -5.33» 12.68" 7.80%% 577 2.47 0.34 -0.69 0.4 0.49 078 0.20
38 045 -5.33+ 342 13207~ 298 18.53 0.78 126+ 0.62 0.3 139 130+
40 453 -7.00° -1.34 -1.87 3.19 887 1.29 0.99* 027 011 -1.03 116+
42 8.95%» 333 9.17= 2.50 0.23 0.53 0.28 -1.69* 0.97 0.54 -1.24 118«
43 -1.30 0.84 5.4+ 8.96 6.73 -1.90 1.53 -0.46 077 0.62 239" -0.16
43 0.86 .50 501 1.38 414 112 1.66 -0.06 0.95 0.5 e -0.59
50 13,59 2.33 24 -4.20 11.14% 7534 0.03 -L18** 0.13 0.06 011 112¢
7 295 7.50 3.08 -1.87 -6.02" -5.63 1.33 0,01 0.57 L.42% -1.84 -1.46%*
5 -6.50 -4.16 4.58 521 213 105 1.54 -2.08 0.5 0.76 -1.03 073
78 12,284+ 192 -5.59* B80S -6.69* 5,974 2,78+ 0.61 0.62 1.60%" -3.30n 330~
e a7 6.00 141 9,124 -0.69 an -0.31 034 0.64 0.0z 033 036
2 461 590 3.51 .3.2¢ 111 amn 0.48 1.27%+ 0.42 1292 -0.89 0.2
93 -1.89 0.57 0.49 454 1.39 3.95 0.4 0.16 0.9 0.4 143 0.65
95 -4.97 -1.00 3.66 237 131 337 0.45 .29 .10 .11 0.36 0.40
100 1.36 384 0.49 379 -1.86 0.05 T 0.20 169 0.5 0.98 -0.81
113 536 9.42% 551 2.30 0.14 -11,72%+ 0.5 0.77 055 026 £0.01 -1.03+
173 9.97# .50 -1.59 162 11.56* 2.12 -0.71 1.49°* 0.99 0.07 -0.28 -1.56%=
180 0.64 592+ 3.99 -4.70 -3.36 ‘122 -0.07 0.36 192 0.79 -1.84 LIS
192 2,05 1,00 2.58 437 0.52 137 14,20 083 13054+ 071 2824 -1.534n
223 -1.95 442 4,08 2.20 an 22 -0.62 L4+ 1.37 039 074 1,88
227 -2.89 10.17 2.24 155 0.64 11,720 1.04 2114 0.19 -0.16 1.3 1984+
229 372 1.00 191 238 419 338 002 053 0.22 0.41 019 0.12
S.E. 5ij 2.61 2.46 1.15 0.42

» »~Significant at 5% and 1% levels of probability, respectively.
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4. Ear length

Results revealed that positive and significant SCA effects were
obtained by crosses between S, lines no. 3, 4, 10, 92, 173, 192, 223 and 227
X Pop.-45; lines no. 72 and 78 x SC-156 and lines no. 7, 18, 21, 27, 31, 33,
38, 40, 42 and 50 x SC-159 under the water stress environment. Positive
and significant SCA effects for car length were obtained by crosses 78 x
Pop.-45 and 192 x SC-159 under the favourable environment (Table 7).

5. Ear diameter

Positive and significant SCA effects for ear diameter were obtained
by crosses between yellow lines no. 3, 18, 28, 75, 83, 93, 113, 173, 180,
192, 227 and 229 x Pop.-45; lines no. 36, 38, 42, 43, 72, 78 and 100 x SC-
156 and lines no. 7, 21, 24, 27, 33, 36, 38, 40, 48, 50 and 92 x SC-159 under
the water stress environment. The crosses between yellow lines no. 3 and 36
x Pop.-45 had positive and significant SCA effects under the favourable
environment (Table 8).

6. Number of rows/ear

Results of Table (8) indicate that 7 and 11 top crosses involving
Pop.-45; 9 and 8 crosses involving SC-156 and 3 and 8 crosses involving
SC-159 showed positive and significant SCA effects for no. of rows/ear
under favourable and water stress environments, respectively. The crosses
between yellow S, lines no. 7, 18 and 192 x Pop.-45; no. 48 and 223 x SC-
156 and no. 7, 28, 36, 40, 42, 48, 173, 192 and 227 x SC-159 showed
positive and significant SCA effects for rows/ear under both favourable and
water stress environments (Table 8).

7. 100-kernel weight

Results from Table (9) indicate that positive and significant SCA
effects for 100-kernel weight were detected for 7 and 4 top crosses involving
pop.-45; 7 and 4 involving SC-156 and 7 and 5 involving SC-159 under
favourable and water stress environments, respectively. The highest positive
and significant SCA effects were obtained for lines no. 21 and 42 x Pop.-45;
223 x SC-156 and no. 173 x SC-159 under the favourable environment. The
highest significant SCA effects for kernel weight were obtained for lines no.
27, 100, 180 and 229 x Pop.-45; no. 36, 43, 78 and 223 x SC-156 and no. 10,
31, 33, 38 and 42 x SC-159 under the water stress environment (Table 9).
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Table 8. SCA effects for ear diameter and no. of rows/ear for top cresses of S1 lines with ¢ach of 3 testers under favourabie (F)
and water stress (W.St) conditions.

Serial no. Ear diameter No. of rows/ear
of §, line Pop.-45 SC-156 SC-159 Pop.-45 SC-156 SC-159
F W.St F W.St F W.St F W.St F W.St ¥ W.St
3 G211 0324+ -0.08 -0.24* €12 -0.08 0.4 -0.30" 0.39" -0.10 -0.39" 040
4 0.0¢ 0.03 -0.20 0,12+ 11 0.09 0.14 0.50% -0.23 -0.25 -5.09 -0.25
7 0.16 -07 -0.68 -0.97 -0.07 0.14 0.66* 0.35 -0.46* -0.20 -0.19 -0.15
10 0.11 -0.03 -0.08 .04 -0.02 0.07 -0.36 -0.43 .28 0.36 0.64%* 0.07
18 -£.06 0.17 -0.05 -0,24=" 0.11 0.07 091" 0.28 0.91n -0.32* 0.01 0.4
21 011 -0.18*" -0.08 -0.09 -0.62 0.27n~ L3} 6.20 839+ 0,50+ 0,694 0.30*
22 £0.04 0.00 -0.03 0.04 0.08 -0.04 0.67++ 0.07 -0.45~ -0.49~ £.22 0,42+
24 0.01 0220 -0.13 0.03 213 0.19 -0.50~~ 0.53% 0.14 DG 0.36 0.14
27 -0.4n -0.05 -0.08 -0.06 0.06 011+ 0.73%* -0.93=" 0.20 0.41* 097~ 0.520
28 009 0.13* -0.02 -0.07 -0.07 -0.06 0.19 0.40 -0.18 -4.10 0.01 -0.30
30 <013 005 0.04 .01 0.09 0.06 -0.36 09.13 0.52 0.24 £.16 037
31 -0.03 9.00 -0.07 -0.06 009 0.06 040~ 0.20 0.11 0.10 £0.29 -0.30
3 0.11 3. 15m" 0.15 -0.11* -0.04 0,26 -0.68%+ -0.40+ -0.30 .20 0.97=+ 0.20
35 0.22 -0.45= -0.17 034 -0.06 Q.11 1.26=+ 0.47" 031 0,484 0,944+ -0.01
s 0.09 £330 0.00 0.1 -0.09 022 LX) -0.55 -0.43° -0.00 034 0.55
40 -0.06 0,25 4.08 0.69 D.41 0. 1G6*~ -0.70%+ .70~ 0.34 055+ 0.36 015
42 0.19 -, 184~ 0,08 0.11* -0.14 0.07 0.26 0.30* 0,614~ -0.30 0.36 0.00
43 0.06 -2 007 0.13+ .12 0.11* -0.06 . L 0.27 0.35 023 -0.35*
48 -0.13 -0.20%" 0.09 0.04 0.04 0,16~ a1, 15me -0.50* 0.59n 0.40" 0.56* .10
S0 0.0 -0.20= -0.07 0 0.04 0.16%» 0.1% -0.82%* 0.02 0.23 -0.21 0.29
72 802 0.08 -0.02 0.18*" .01 0,264 022 .58~ 0.35 0.36" 0.13 0.122
73 0.134 0.10 -0.10 -0.06 £.04 .04 -0.44 0.25 0.4 -0.05 019 -0.20
8 -0,19 -0.22+ 013 0.434% 0.08 0.21* -0.13 -0.50* 2158 [ %] 0.28 0.20
83 -0.13 0.27% 019 -0.294* 0.06 0.02 0.08 0,924+ 0.40* .64 032 028
92 -0.13 0.08 -0.02 -0.22°* 04 0.14*= -0.33 0.10 0.20 -0.00 0.13 -0.10
93 0.06 012" 0.02 0.06 -0.07 18~ 013 .40 0.70%~ -0.20 -0.57* .60
95 .01 0.05 0.05 0.04 -0.04 -0.09 0.07 0.33 £.35 027 0.28 -0.06
160 .13 -0.02 0.09 013 0.4 -0.11+ 012 0.03 0.65 0.03 -0.07 0.06
113 .08 0.13~ -0.07 0.08 D.14 021" 0.42* 023 ), 554 007 0.13 -0.16
173 -0.08 0.30*» 0.09 -0.16 -0.01 0144 0.36 -0.08 0.06 -0.39= -0.29 047"
180 811 02204 -0.08 -0.09 0.02 -&,13* 0.07 0.53" 0.05 0.07 -0.12 -0.46*
192 0.04 0.10 Q.10 0.4 -0.091 0,14+ 0.49* 0,45 0.47° 025 .96 -0.70*+
223 821 0.08 0.20" 0.08 0.01 -0,162* -0.56=+ 0.40" 052 0.85** e -L.28"
27 -0.01 0,227+ als 0.06 014 -0.28%* -6.06 -0.05 0.2 0.55* 0.04 -0.50**
1129 -0.11 0,12+ 0.05 -0.04 0.06 -0.08 ). 552 647" 0.74m" .54~ 0.19 0.07
S.E. Sij 0.11 0.05 0.19 0.15

*,~*Significant at 5% and 1% levels of probability, respectively.
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Tabie 9. SCA effects for 100-kernel weight and grain yield for top crosses of S1 lines with each of 3 testers under favourable (F)
and water stress (W.St) conditions.

Sertal no. 106-kernel weight Grain yield
of S, line Pop.45 SC-156 SC-159 Pop.45 SC-156 SC-159
F W.St F W.St F W.St F W.St F W.St F w.St
3 -3.36mn 242 1.51* -0.10 1.85+ -2.32 0.06 22120 -0.29 -1.20* 0.22 -1.02
4 0.51 -2.00 -0.28 2.56 .22 -0.56 -3.58= 2,534 2.85 28T 0.74 0.34
7 0.5 184 -0.18 -1.4 0.69 -0.80 147 117 -2.36%* 0,61 0.89 178~
10 -1.51* .44 0.87 23,79+ 0.64 4,23+ 2.15" 9.92 -2.39 0.33 0.24 -1.25*
18 6.90 157 056 -2.04 -1.45" 0.47 1.40 017 -0.18 -1.89e -1.22 J05n
b1 4.01~~ 2.7 0.51 1.20 4,914 1.51 -2.48 -1.68** .60 -1.14 .12 4.8
22 1.56+ -3.59~ -0.12 .49 -1.46* 1.10 -1.75 -1.01%~ .12 1,45 1.63 1.56*
14 -1.28 0.18 0.23 -2.98 1.05 2.80 2.96% -0.75 -2.84%+ 0,73 -0.12 0.02
17 0.54 3.65 1.70* 1.36 -2.244n -5.01** -0.20 -1.66=4 0.38 -0.69 -20.18 235"
18 0.6% -0.22 -0.28 1.49 -0.41 -1.27 2,60 -0.29 -1.86* .61 074 .89
30 0.57 2.11 -1.08 L2 0.51 -0.59 23240 0.45 3.69% 020 -1.37 -0.65
31 206 -1.56 -2,68%* -5.09~ 0.63 6.66~* -1.61 0.90 L™ -1.21* -0.15 0.31
33 -0.5% 1.08 -1.35 -5.10 1.50* 4.02" 1.60 =213+ 0.48 -0.47 -2.07» 2.60%"
36 0.5 2.8 -0.06 d.00 0.65 -5.51* 0.3 -1.72mm -1.52 .87 L.74 -2.15~
s 1.43 -4.36%" L.36 -0.63 -2.80%= 4,99~ 014 ~LBT** -1.45 ~1.60%* L3 A.47m
40 -1.01 -4.00* 1.62% 2N -0.61 1.32 132 -1.14 ~1.99* 0.06 067 1.08*
42 307> -16.44m% 0.06 -12.86** -3.12% 29,29+ -0.58 -&.80 2,77 1.20° -2.19* -0.40
43 -0.61 -3.59 -1.92%n 422 2.53- -0.63 0.17 «1.33# £0.40 1.19* 057 0.14
48 1.72~ 1.25 <2314 -1.80 0.59 0.56 -1.37 -1.16* 118 0.64 0.09 0.52
50 0.1z 417 -1.59+ .29 .47+ <112 302 -1.728n 1.27 1.02 1.75 0.70
T2 -6.32 2.43 1.86* -0.32 -1.54 -2.11 252 -1.17 2.282 4.68** -4.80%* 351
75 0.20 -0.44 -1.08 1L.55 0.58 -11¢ 1.0 -1.75n -0.12 3,55en -0.89 -1.80~~
78 168 -2.51 0.4 6,932 -1,51+ -4.43"" 373 0.31 -1.33 1.752» -2.394 «2.06%*
83 0.73 2.46 8.5 -1.69 -1.30 -0.77 2.30* 072 -1.08 -1.53*+ 122 0.81
92 1.90= 1.48 -1.67* -0.22 -0.24 -2.26 0.19 [ 3¢} .17 -1 44" 0.36 0.57
93 017 -0.26 -0.89 102 1.83 -0.76 -2.18* 635 287 132~ .69 -1.67%»
95 -0.41 0.86 079 -L05 .38 0.20 -1,85+ 1.69** -0.16 2,36 20 0.67
100 -1.86% 4.63** 1.35 -1.84 1.51* -2.79 4.93 L70" -0.77 -1.80%* .16 a1l
113 -1.26 -1.63 -0.61 2.04 1.87+ -0.39 0.05 1.7g=* -L31 8.71 1.26 -2.5]1%
173 -3.240 1.37 -0.15 -1 3.40%~ -1.36 -3, 45 1.59% 0.24 -0.08 321 -1.81%=
180 115 3.05* -0.09 0.57 1.24 -S.61m" -0.49 2,320 -1.30 -0.25 179 2474
192 0.06 -0.27 -0.00 1.31 0.06 -1.4 -0.404 0.57 -0.80 0.42 0.84 -0.99
223 -3.29%* 0.31 382 4.3 -0.53 485" -1.16 227+ 235~ 018 -L19 -2.45%
27 0.95 115 -1.92% 1.25 0.97 -2.50 1.21 1.50% 1T 0.10 0.5 -1.60**
229 8,03 5.60°" 0.62 2.45 -8.65 -8.05% L2 1.81% -0.85 -1.65%* 037 -0.16
S.E. Sij 0.74 1.64 0.90 0.52
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8. Grain yield

Estimates of SCA effects for grain yield (Table 9) varied as expected,
in sign and magnitude with different testers and environments. Lines in
crosses showing high positive SCA effects for grain yield involving a certain
tester exhibited negative SCA effects when interned in crosses with other
tester(s). Example of these inconsistencies due to testers is shown by the line
no. 72 which exhibited positive SCA effect with tester SC-156 but gave
negative SCA effect with the tester SC-159.

Example of the inconsistency between environments in SCA effects
for grain vield is the cross between line 4 and tester Pop.-45 which exhibited
high positive SCA effect under the water stress but gave negative SCA effect
under the favourable environment.

Results in Table 9, revealed that positive and significant SCA effects
were obtained for 6 and 10 yellow top crosses involving Pop.-45; 8 and 8
crosses involving SC-156 and 5 and 8 crosses involving SC-159 under
favourable and water stress environments, respectively.

The highest positive and significant SCA were obtained for the
crosses involving lines no. 24, 28, 72, 78 and 83 x Pop.-45; 4, 21, 30, 42, 72,
93 and 223 x SC-156 and no. 95 and 173 x SC-159 under the favourable
environment.

The highest positive and significant SCA effects for grain yield were
detected for the crosses between lines no. 3, 4, 180 and 223 x Pop.45; no.
36, 72 and 75 x SC-156 and no. 18, 21, 27, 33 and 38 x SC-159 under the
water stress environment.

Variance components

The estimates of GCA vartances for the S, lines (czgcm,) and testers
(0%ccar) and SCA varances (c%sca) of the top crosses evaluated under
favourbale and water stress environments are presented in Table 10.

Results in Table 10, revealed that values of 6°gcar, and o’gear under
water stress were higher in magnitude than those under favourable conditions
for ear length, no, of rows/ear and 100-kernel weight. Average variance of
half-sibs (c°Gca average) was higher under water stress than under the
favourable environment for plant height, ear length, no. of rows/ear and 100-
keme! weight. The variance of 6’ccar Was higher than o’ccar for silking
date, plant and ear height, ear length, no. of kernels/row, 100-kernel weight
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Table 10. Variance components for grain yield and yield components and other agronomic traits of 105 yellow top

crosses evaluated under favourable (Fav.) and water stress (W.St.) environments,

Traits 0% ca lines o gea tester Ogca Bverage S sca

Fav. W.St Fav. W.St Fav. W.St Fav. W.St
Silking date 0.312 0.255 1.379 0.308 0.021 0,008 0.125 0.115
Plant height 33.770 14.228 292.210 346.044 3,859 4.146 79.515 101.203
Ear height 33.015 10.676 139.412 70.713 2.119 0.975 19.472 19.123
Ear length -0.616 -0.138 1.259 1.410 0.004 0,014 13.572 1.038
Ear diameter 0.008 0,001 0.002 0.017 0.0002 0.0002 0.004 0.028
No. of rows/ear 0.053 0.163 0.032 0.063 0.001 0.003 0.160 0.148
100-kernel weight 1.012 1.684 1.056 4,024 0.029 0.073 1.625 20.265
Grain yield 1.279 -0,156 8.989 2.740 0,123 0.028 1.255 3.505

Table 11.  Variance components for grain yield and yield components and other agronomic traits of 105 yellow top

crosses (data are combined over two environments).

Traits &*cea lines SPoca tester Clcca average o

Fav. W.St Fav. W.St Fav. W.St Fav. W.St
Silking date 0.340 0.636 0.613 -0.057 0.208 0,046 0,080 0,040
Plant height 32.560 317.33 294.85 3.930 1.580 3.880 3370 94.730
Ear height 21.390 97,940 91,890 0.447 7.110 1.020 7.750 11.550
Ear length 0.038 1.240 1.150 -0.110 -0.005 -0.013 0.260 0.260
Ear diameter 0.005 0.007 0.060 0.003 0.040 0.040 0.000 0.016
No. of rows/ear 0.090 0.050 0.050 0.020 0.0005 0.020 0,040 0.110
100-kerne! weight 1.410 2.49%0 2.400 0.060 0.110 0.250 2,570 13.520
Grain yield 0.250 4,750 4.390 0.310 1,120 1.030 0.088 2.250

All negative estimates of variance were considered to be equal zero,
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and grain yield under both environments. These results indicate that most of
the total GCA variance was due to GCA of the testers.

The variance among full-sibs (G°sca) under water stress was higher in
magnitude than that under the favourable environment for some of the
studied traits while the opposite was true for the other traits.

The magnitude of G’sca Was larger than that of o’sea for all studied
traits under both environments, indicating that the non-additive was found to
be more important than additive gene effect for all studied traits. These
results are in good agreement with those obtained by Mostafa ef al (1995),
Abd El-Moula (1997), El-Zeir et af (2000) and Soliman et af (2001).

Estimates of 6%eaL, GoacaT, O°sca combined over the two environments
and their interaction with environments are presented in Table 11.

The results revealed that estimates of G’gear were higher in
magnitude than those of 6%gca for all studied traits except, no. of rows/ear,
indicating that most of the total GCA variance was due to the testers. The
variances among full-sibs (0%sca) were larger than those of o’sca for 100-
kernel weight, indicating that the non-additive were more important than
additive gene effects in the inheritance of this trait. On the other hand, 6°gca
exceeded that of 6%, for all studied traits, indicating that the largest part of
genetic variability associated with those traits was a result of additive gene
action.

The variances interaction of o’gear x E were larger than those of
eaL X E for all studied traits except, plant height and no. of rows/ear,

indicating that o®sca for testers was more affected by environments than that
for lines.

Furthermore, the magnitude of o’sca x E interaction was higher than
that of %gea x E interaction for all studied traits, except, ear diameter. These
findings indicated that the non-additive type of gene action is more affected
by environmental conditions than the additive type. Similar results were

observed by El-Itriby et al (1990), Soliman and Sadek (1999) and Soliman et
al (2001).
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