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ABSTRACT

Fourteen newly yeliow inbred lines of maize were topcrossed with the two
inbred line testers; Giza-638 and Giza-649 at Sids Agricultural Research Station in
2005growing season, The 28 topcrosses in addition to two yellow single crosses: SC
155 and SC 3084 as check varieties were evaluated in 2006 season at two locations:
Sakha and Sids Agric. Res. Stns. The studied traits were number of days from
planting to date of 50% silking, plant height, ear height, infection of late wilt% disease,
number of ears/100 plants and grain yieid in (ardffed). Highly significant differences
were found between the two locations for the studied traits, these finding indicated
that the traits differed from one location to another. Significant and highly significant
mean squares for crosses, lines and testers were observed for all studied traits. Mean
squares of lines x testers interaction were highly significant for silking date, no. of
ears/100 plant and grain yield. Interactions between crosses, lines, testers and line x
testers with locations were not significant. The parental inbred lines that exhibited
desirable general combining ability (GCA) effects were Lq, Ls, L7, Li2, for plant height
toward shorter plants and ear height toward lower ear placement. Line-4 had negative
and significant GCA effects for 50% silking toward earliness, Ls for grain yield, Lo for
no. of ears/100 plants, Lig for no. of ears/100 piants and grain yield, L:4 toward
earliness and grain yield and L; for grain yield. Generally, these inbred lines could be
recommended for advanced stage of evaluation by maize program. Giza-838 (Ti)
tester was good general combiner for days to 50% silking toward earliness and ear
height toward lower ear placement. While, Giza-849 (T:) tester was good general
combiner for no. of ears/100 piants and grain yield. The highest SCA effects were
observed in the topcrosses Lg x Tz, Lia x Ty and Lys x T, for grain yield, La x Tz and Lg
x Tz for no. of ears/100 plants, L7 x T, for infection of late wilt% and Lu x Tz for
earliness. Estimation of general combining ability variance components (c°GCA) was
laiger than that of specific combining ability variance components (o° SCA) for silking
date, plant height and ear height, indicating that additive was found to be more
important than non-additive gene action for these traits. While, the 6’SCA was larger
than o°GCA for infeclion of late wilt%, no. of ears/100 plant and grain yield, indicating
thal the non-additive genetic variance played the major role than additive genelic
variance in the inheritance of these iraits. Topcrosses were significantly superior to
the check SC 3084 (26.66 ardfed) for grain yield, silking date (toward earliness), plant
height (toward shorter plants) and ear height (floward lower ear placement). Generally,
eight topcrosses; Ls x Tz (37.44 ardffed), Lis x T1 (37.40 ardfed), L; x T3 (36.05
ardffed), Lso x Ty (35.96 ardffed), e x T2 (35.32 ard/fed), Ls x Ty (35.24 ardffed), Lia x
Ty (34.89 ardffed) and L1 x T2 (34.76 ardffed) were superior to the check SC 155
(34.08 ard/fed) for grain yield. Also, the three topcrosses; Lz x Ty {34.27 ardffed), Lg x
T+ (34.24 ardffed) and Ly x T2 (34.53 ard/fed) were highly mean of grain yield, but
they were not significant different from than the highly check SC 155,
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INTRODUCTION

Successful development for improving high yielding maize hybrid and
related traits such as earliness, shorter plants, lower ear placement and high
resistance of late wilt disease caused by Cephalosprium maydis is based
mainly on accurate evaluation of inbred lines under selection and that is a
major aim in the national maize research program. In fact plant breeding uses
selection from the available genetic variability for crop improvement (Asins,
2002). Topcrosses procedure was suggested by Davis (1927) to test the
superior inbred lines for hybrid development programs. Jenkis {1978} stated
that the topcross have been used fairly widely for the preliminary evaluation
of combining ability of new inbred lines, but there no general agreement as to
the best type and number of testers for this purpose. Rawlings and
Thampson (1962), Ameha (1977), Liakat and Tepora (1986), Al-Naggar et al.
(1997) and Mosa ef al. (2004), indicated the importance of using maize
homozygous inbred line testers in the evaluation process. Numerous
researchers reported that the variance components of SCA for grain yieid and
other traits were larger than these due to GCA, indicating that the importance
of non-additive gene action in the inheritance of these fraits; Mostafa et af.
(1995), El-Shenawy et a/. (2003) and Aly (2004) for grain yield. On confrary,
Amer (2002), Amer et al. (2003) and Aly and Mousa (2008), reported that the
additive genetic variance played an important roie in the inheritance of silking
date, plant height and ear height. The magnitude of o’SCA x location
interactions was higher than those o°GCA x location interactions for plant
height, no. of ears/100 plant and grain yield, indicating that the non-additive
gene action was affected more by environmental conditions than additive
types for these traits; Soliman et al. (2001), Amer et al. (2002}, EI-Morshidy et
al. (2003) and Aly (2004) for plant height, no. of ears/100 plant and grain
yield. On the other hand, (Aly, 2004 and Aly and Mousa, 2008) reported that
a°GCA x location interactions was higher than c°SCA x location interactions
for silking date.

Therefore, the present study was carried out to, 1- Estimate of the
combining ability for some newly yellow inbred lines of maize 2. Determine
the most important mode of gene action that control traits under study, i.e
silking date, plant height, ear height, infection of late wilt%, no. of ears/100

"plant and grain yield. 3. Define the superior topcrosses to be used for
improving and developing superior hybrids yielding ability in maize breeding
programs. :

MATERIALS AND METHODS

Fourteen yellow maize inbred lines derived through selection from
segregating generations of bank-354 {the origin of Puerto Rico Crupo5 #218,
Indian) were chosen for this study. These lines were topcrossed to two
testers i.e., Giza-638 and Giza-649 at Sids Agriculturai Research Station
during 2005 growing season. In the growing season 2006, the 28 crosses
and two checks; SC 155 and SC 3084 were evaluated at two locations;
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Sakha and Sids Agricultural Research Stations. Each experiment was
arranged in a randomized complete blocks design with four replications. Plot
size was one row, 6 m. long and 80 cm, apart Seeds was planted in hills
~ evenly spaced at 25 cm. a long the row at the rate of three kerneis per hill.
Seedling was thinned to one plant per hill after 21 days from planting. All
agronomic field practices were applied as recommended. Data were recorded
number of days from planting to date of 50% silking emergence, plant height
{cm), ear height (cm), infection of the late wilt disease%. number of ears/100
plants and grein yield (ard/fed) adjusted to 15.5% moisture content (one
ardab = 140 kg and one feddan = 4200 mz). Statistical analyses were
performed for each location then combined over locations accerding to Steel
and Torrie (1980). The combining ability analysis was estimated using the
line x tester procedure suggested by Kempthorne (1957). Combined analysis
among the two locations was done on the based of homogeneity test.

RESULTS AND DISCUSSION

Analysis of variances for all the studied traits, i.e., number of days to
50% silking, plant height (cm), ear height (cm), infection of late wilt%, no. of
ears/100 plant and grain yield {ard/fed) combined over both locations are
presented in Table 1.

Table 1. The results of the analysis of variances for all the studied traits
over both locations.
-

Sitking Plant Ear | Infection | No. of Grain
S.0.V. 0.F. date height height of ears/100 yield
{days) {cm) (cm) late wilt%s | plants | (ard/fed)
Locations (Loc) |1 198.754* | 8489.469* | 3402.362"" | 128.532"* { 264.698"* | 768.165"
Repsiioc. 6 5957 515.78 417.975 6.71 31.302 48.91
Crosses (C) 127 15.543" 1 1675.977™ | 941.534* | 1222* | 780.11" | 47.959™
Lines (L) 13 28.046%" | 3369.553*" | 1789.74*" | 14.594** | §33.703"" | 54.005**
esters {T) 1 27.862* | 367.719° | 1425112 | 27.904* i 4140.9* !} 132.586*"
Lines x Testers 113 2092 83.036 56.131 864 467.994™ ; 43.092*"
C x Loc. 27 0.792 94.154. 61.575 10.233" | 198149 ] 25.205™
Lines x Loc. 13 0.62 156.075" 74.842 9.086 274.884"" 1 33.841*
Testers x Loc. {1 1.969 16.612 11.612 34.571 [ 580.18* 1,153
LxTxLloc 13 0.873 33.198 52.15 9.498 92.026 18.426~
Pooled error 162 2.861 84.343 57.716 5478 98.302 8.48

*, ** significant at 0.05 and 0.01 levels of probability, respectively.

Results revealed that locations mean squares were highly significant for all
the studied traits, indicating that environmental conditions were different at
both locations since weather for these traits tend to be higher at Sids but
more humid Sakha. These results are in agreement with those of E!-Zeir et al.
(2000), Mosa (2004) and Aly and Mousa (2008). Mean squares due to
crosses (C} and their partitions; line (L), tester (T) and L x T interactions were
significant and highly significant for all the studied traits, except L' x T for plant
height, ear height and late wilt%, which were not significant, These results
indicated that both inbred lines and testers were significantly different from
one each to another in topcrosses. Significant line x tester interaction

4995



Aly, R. S. H. and E. A. Amer

suggests that inbred lines may have different combining abiiity patterns and
performed differently in- crosses depending on type of tester used. Similar
results were reported by El-ltriby et al. (1980), Amer ef al (2003), E-
Shenawy et al. (2003), Aly (2004), Parvez et al. (2007} and Aly and Mousa
(2008). On the other hand, the interactions between (C x Loc) were highly
significant for infection of late wilt%, no. of ears/100 plants and grain yield. in
addition, the line x Loc interaction significant and highly significant for plant
height, no. of ears/100 plants and grain yield. While, the Tester x Loc
interaction was significant for infection of late wilt% and no. of ears/100
piants. Line x Tester x Loc interaction was not significant for all the studied
traits, except for grain yield. Simifar results were recorded by Mahmoud
(1996), EI-Shenawy et al. (2003) and Aly and Mousa (2008).

The calculated means and ranges for all studied traits over both
locations are given in Table 2. The resuits showed that means and ranges of
all studied traits for the two testers; Giza-638 and Giza-649 were not different.
Generally, the results revealed that Giza-638 as a common tester, showed
the desirable means for silking date (toward eariiness), plant height (toward
shorter plants), ear height (toward lower ear placement) and infection of late
wiit% {toward resistance to late wiit). On the other hand, the topcrosses that
involved Giza-649 as a common tester showed the highest means for number
of ears/100 plant and grain yield. These results are in harmony with those of
Moentono (1989) and Mosa (2004) who stated that an efficient tester is the
tester that is capable of showing greater ranges of variability of the
performances of the topcross hybrids,

Table 2. The calculated means and ranges for all studied traits over

both locations. e
TSilking| Plant | Ear | Infection | No.of | Grain .

Tester [Estimate date | height | height |  of earsi100 |  yield
(days) | (cm} (cm) | late wilt% | plants | (ard/fed)
Mean of Topcrosses | 8405 | 240.16 | 129.07 |  0.690 101.43 | 3261 _
Giza - 638 |Range 350 15125 | 3083 330 14.96 843
Best Topcross 62.38 | 222.00 [ 11575 | 0.00 10881 | 3740 .
an of Topcrosses | 64.76 | 242.72 | 134.12 1.36 11000 | 33.41 |
Giza - 649 |Range 462 | 3362 | 38.75 5.00 40.04 | 758
Best Topcrass 62.38 ) 22313 ] 117.50 | 0.00 140.04 | 37.44

—

Mean performances of the topcrosses and the two checks for all the
studied traits combined over the two locations are presented in Table 3. The
results showed that all topcrosses were significantly superior to the check SC
3084 (26.66 ard/fed) for grain yield, but eight topcrosses, L, x T, (36.05
ardffed), Ls x T, (35.24), Ly x T, (37.44 ardffed), Ly x T» (35.32 ardffed), Lig x
T, {35.96 ard/fed), Ly x T, (34.76 ardffed), L5 x T, (34.89 ardffed) and L4 x
T, (37.40 ard/fed) were significantly superior to the check SC 155 (34.08
ard/fed) for grain yield. Moreover, results revealed that the three topcrosses;
L2 x T, (34.27 ard/fed), Le x T; (34.24 ard/fed) and L x T, (34.53 ardffed) had
higher means of grain yield, but they were not significantly different from the
high yielding check SC 155. Results indicated that all topcrosses for silking
date (toward earliness) and most of topcrosses for plant height {toward
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shorter plants) and ear height (toward lower ear placement) were significantly
superior to the check SC 3084. Furthermore, four testcrosses; Ly x Ty, Lyp X
T,, L3 x T, and Lis x T, were earlier, had shorter plats and lower ear
placement than the check SC 155. Also, most of the topcrosses appeared
superior to the two checks for infectiorv of the resistance to the late wilt
disease.

Table 3: Mean performances of the topcrosses and the two checks for
number of days to 50% silking, plant height (cm), ear height
(cm), infection of late wilt%, no. of ears/100 plant and grain
yield (ard/fed) combined over the two iocations.

Silking date| Plantheight { Ear height '";ff;:g" No. of Grain yield}
ines {days) {cm) {cm) wilt% ears/100 plants| (ardffed) ]
T, T; Ty T T T, T[Tl Ty T2 T, T: |

line - 1]63.13]64.88]246,63[253.13]136.75143.8813.30]2.67] 101.50] 109.60[28.9731.25|
line - 21 65.88|66.00(273.25 | 274.38 [ 146.38 [ 156.2510.00[0.00 | 99.06 | 104.04|34.2736.05!
line - 3]64.0064.50[236.00 | 239.63[125.86 133.75]0.00,0.00] 100.13[ 105.60]28.65[31.67
line - 4162 38163.50{222.00[232.25|124.63| 130.000.54|0.00| 96.80 [104.18(30.47[32.70
line - 5/64 13(64.75[230.38 | 228.50[125.25[125.63[0.00[0.00({104.81]103.13]35.24]33.93
line - 6{65.25 67.00 | 247.25[245.25 | 136.63| 140.881.0212.61] 98.53 [104.69(34.24[32.73
jine - 7164 75|64.50/ 228.50223.13 | 116.25[119.13[0.00]5.00[ 102.75[ 104.66 [ 31.23[29.85
line - 8{65.13(65.881250.38| 255.38 | 137.88 [ 142.38 [1.00]1.59[102.09; 140.04 {30.25 37 44
ine - 9[65.63 [66.75[ 252.88 | 254.00 [ 134.25| 142.38|0.00]|2.04] 106.85]133.30[32.77[35.32
{ine-10{65.00]65.63] 255.25] 256.75[139.50 [ 143.380.00]{0.52[ 108.81]117.91]35.96{34 53
line-11164.38[64.75|238.00]245.38[129.63] 138.838[0.54[0.50] 98.08 | 106.66 [30.54[34.76
line-12{63 25{62.38 | 228.63 [226.63 [119.75[117.50/1.09/2.50] 93.85 1100.00)31.74]33 82
Nine-13162.13)63.251227.50/236.00 [ 115.75]124.75 | 0.54 | 0.52| 101.46 | 101.65|34.59]31.28
line-14]61.75[62.88[22563[227.75[118.50118.88[1.6411.04| 10435104 51 [37.40(32.31

SC.155| _ 64.00 261.75 125,37 0.62 118.23 34,08
e | 68.00 26550 | 14837 0.00 98.78 26 66
co0 | 0ar2 1,701 1407 | 0433 1836 0570 |
001 | 0443 4381|3624 117 2730 1,469

T, = tester-1=Giza-638
T, = tester-2=Giza-649

General combining ability (GCA) effects for the parental inbred lines
and the two testers for six traits combined over both locations are presented
in Table 4. Results indicated that the inbred ines L, Ls, L7, L1z, Lz and Ly,
exhibited desirable GCA effects for plant height toward shorter plants and ear
height toward lower ear placement. On the other hand, line L, had negative
and significant GCA effect for number of silkking date toward earliness, line Lg
showed positive and significant GCA effect for grain yield, line Ly had positive
and significant GCA effect for no. of ears/100 plants, fine L,y had the highest
positive and significant GCA effect for no. of ears/100 plants and grain yield,
line L4 exhibited desirable GCA effect toward earliness and higher grain yield
and line L; had highly positive and significant GCA effect for grain yield.
Generally, these inbred lines could be recommended for advanced stage of
evaluation through the breeding program. Results showed that the favorable
GCA effects were recorded when T, was used for days to 50% silking toward
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earliness and ear height tower lower ear placement, while T, for no. of
ears/100 plants and grain yield. These results are in agreement with those by
ligkat and Tepora (1986), Soliman and Sadek (1999}, El-Shenawy et al.
{2003} and Aly and Mousa (2008). They found that the superior inbred lines
should be used as testers to evaluate and select the best lines with highest
GCA effects.

Table 4. General combining ability (GCA) effects for the fourteen inhred
lines and the two testers for number of days to 50% silking,
plant height {cm), ear height (cm), infection of iate wiit%, no. of
ears/100 plant and grain yield (ard/fed) combined over both

locations.
Silking pI . . . Lo
date ant helghq Ear height fnfectaqnn No. of ears/ | Grain yield
(days) {em) (cm) of late wilt%| 100 plants | (ard/fed)
Line -1 -0.406 8433 8.719"" 1.939" -0.142 -3.139" ]
Line-2 15321 {1 323717 | 19.719"F -1.043 -4.142 2 166"
Line-3 | 0156 -3.629 1781 [ 1043 -2829 | 2838 |
Line-4 _1-T469™ | 143177 | 42817 | 0510 5204" ~ 1 7417
Line-5 10032 | 12005 | 6156 | -1043 -1723 | 1588" !
Line-6 1.719™ 4.808" | 7157 0.772 -3.585 0.506 |
Line-7 0219 | -15630* { -13306™ 1.458° -1.985 -2 4577
Line-8 1.004* | 11.433* | 8532* 0.253 15371 0.849
Line-9 1,782 | 11.996™ | 6719" -0.021 14.252"* 1.052
Line-10 0.907* | 14.558"* 9.844* 0782 | 7671 2.246™
Line-11 9.157 0.246 2.657 -0.521 -3.323 0350 |
Line-12 -1.504 [ -13.817" | -32.969* 0.753 -B.767"* -0168 |
Line-13 1719 | -9.692° | 11.344™ -0.510 4133 00392
LLine-14 1 -2.094= | 14755 | 12.906" 0.297 -1.460 1.860° |
Tester-1 -0.353 -1.282 -2.523 -0.353 -4.300"* -0.582
Tester-2 0.353"* 1.282 2.523"* 0,353 4 300** 0582*
LSDg (L) 005 | 0.455 4.500 3722 1.147 4.359 1.509 “
[o.01 0.598 5914 4.892 1.507 6.386 1.983 |
LSDgi(T) 005 ] 0.172 1.701 | 1.407 0.443 1.836 0.570
0.01 1 0227 2236 | 1.849 0.568 2414 | 0750

*, ** significant at 0.05 and 0.01 levels of prebability, respectively.

Estimates of specific combining abilty effects {SCA)} for 28
topcrosses for silking date, plant height, ear height, infection of late wilt%, nc.
of ears/100 plants and grain vield as a combined over all the two locations
are shown in Table {5). The results showed that the best SCA effects were
obtained in the topcrosses Lg x To, Ly x Ty and Ly, x T, for grain yield, Lg x T,
and Lg x T, for no. of ears/100 pfants. While, the topcross Ly x T, exhibited
desirable SCA effects for infection of late wilt%. Meanwhile, the topcross Ly, x
T, possesses SCA effects for earliness trait.

Estimates of genetic variance componenis for all studied traits over
the two locations and their interaction with locations are illustrated in Table 6.
Results revealed that estimates of c°GCA for lines were higher in magnitude
than those of 6°GCA for testers for all the studied traits, except for grain yieid
indicating that most of the total GCA variances were due to the inbred lines
and the contribution of lines were higher than the contribution of the testers
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for most of the traits. General combining ability variance components
(c*GCA) was larger than that of 6°SCA for silking date, ptant height and ear
height indicating that additive was more important than non-additive gene
action for these traits. While, the o?SCA was larger than 6°GCA for infection
of late wit%, no. of ears/100 plant and érain yieid indicating that the non-
additive genetic variance played the major role than additive genetic variance
in the inheritance of these traits.

Table 5. Specific combining ability effects for 28 topcrosses for silking
date, plant height, ear height, infection of iate wilt%, no. of
ears/100 plant and grain yield as a combined over all the two

iocations.
Sitking date | Plant height Ear height Infection of No. of ears/ Grain yietd
{days\ {em) {cm) late wilt% 100 plants {ardifed)

T, T, 7. I % T, T, if T2 T1_ [ T2 T T2
hine -1 051805181 -1969)1989]-1040[ 1040 0 668 -0 668 0205 0205 | -0511 | 0517 ¢
ne - 2| 0290 02800 0719 [-0718{ 24151 2415 0353 0353 | 1812 1812 | G511 1 0811 |
e -3 | 0103 (0103 0531 (05311 141511415 0353 -0 353 1562 4562 | 1129 1 1129
e -4 0210 10210 -3844 [3844] 0165 | 0 165 g 342 -0 342 0612 0612 {073 0738
ne-5) 0040 |-0040] 0719 [-0719{ 2335123361 0353 0353 5143 5743 [ 1035 1 1035
ne -6 0523 |0523] 2282 |-2282) 0397 1-0397 [ 0442 | 0442 1718 1718 | 1116 [ -1 116
ine 7| 0478 |-047B) 3.969 -3960| 1085 | 1085 -23i47 | 2147+ 3343 3343 | 1072 | 1072
ine -8 D023 [0023]-121811219] 0273 1-0273| 0058 0058 | 14676 | 14676 |-3215] 3215
e - 9) 0210 |0210] 0719 [0718[-1540] 1540 | 0569 0 663 9057 9g57- | -0B94 | 0834
ling-10 | 0040 |-C 040 0532 1-0532) 0585 [-0585| 0093 0093 | 0251 0251 1085 | 1095
line-i1 | 0165 |-0165] -2406 (2406 -2 103 | 2 103 0375 0375 | 0006 0006 | 1728 1728
ine-12{ 0790 07807 2 282 |-2082) 36468 | 3648| 0352 0352 1225 1225 (DOm0
ne-13 | -0.210 | 0210 -2960 |2969] 1978 1978 | 0364 0364 4206 4206 | 21887 [ 2 186
ine-14 | 0210 |0210] 0218 [0219] 233% [.2335) 0651 | -0G51_| 4106 4106293312933
b 0643 6 364 5264 1 1621 6870 2134 !
GG1_ |  GOgas B 354 6918 | 2130 5079 Ja0s

*, ** significant at 0.05 and 0.01 levels of probability, respectively.

Table 6. Estimates of genetic variance components for all studied traits
over the two locations and their interaction with locations.

Genetic Silking Pi?nt Ef:\r Infection | No. of Grain
parameters date height | height of_ ears/ yield
(days) | {em) {cm} |late wilt % 100 plants| ard/fed ;
' L = 6°GCA (Lines) | 1622 1205285108226 | 0372 | 32857 | (6B2 |
w7 T °GCA (Testers) 1 0230 | 2524 | 12205 | 0172 | 32794 | Q094 !
FESCA = o’ GCA (aver ) T 0.404 | 27865 | 24208 | 0187 | 31552 | 0003 |
c;LxT= rriSCA (ave; ) 0.154 | 0087 | 0.082 0.395 46212 | 4202
E’ SCAVo” SCA=o"GCAaver | goy 320.3331 465538 | 0499 | 0683 | 00007 '
o SCAaver. 1
o’ xLoc=a'GCA (L)xLoc |-00316 147345 | 28365 | 00803 | 22,6573 | 19269 |
T xLoc = o GCA (T) x Loc_| 60195 %-0‘3855 07239 [ 0.4477 Era 7170 | -C.3084 |
EOECA xloc=a" GCABVer X, 451y | 1505 |-027e@| 0385 | 0485 |-0020@
b — ) e (] I}
gv';r"a;e":fgc' a'S CA 0003 | 11536 J-1.391 @] 1005 lr 1569 | 2237 |
[Contribution of Lines 86.879 | 96.802 | 91524 | 57.502 | 51.456 | 54.222
IContribution of Tester 6639 | 0813 | 56806 | 8457 | 10660 | 2517 |
IContribution of L x T 6480 ! 2493 | 2870 | 34043 | 28884 | 3328 |

@ Variance estimate proceeded by negative sign is considered zero (Robinson et al.,
1955).
(T) Denote testers, (L} inbred lines and (Loc) locations.

4999



Aly, R. 8. H. and E. A. Amer

While, the o’SCA was larger than ¢°GCA for infection of fate wilt%, no. of
ears/100 plant and grain vyield indicating that the non-additive genetic
variance played the major role than additive genetic variance in the
inheritance of these traits. These results are in agreement with those by El-
Zerr et al. (1993) and Mostafa ef al. (1995) for silking date, plant height and
grain yield: Aly and Mousa {2008) for siiking date, plant height and ear height;
Aly (2004) for silking date and no. of ears/100 plant; Mosa (2004) for silking
date and grain yield; Ei-Shenawy et ai. {2003) for silking date, plant height,
ear height and grain yield, and Tabassum ef af. (2007) for grain yield.
Moreover, results indicated that variance interactions of ¢"GCA; x Location
was higher than o’GCA; x location for plant height, ear height, no. of
ears/100 plant and grain yield, indicating that the ¢’GCA for lines was
affected mare by environment than by testers for these traits. Combined data
revealed that the variance of a°GCA x location interaction was either smaller
or negligible than the variance of 6°SCA x location interaction for infection of
late wilt%, no. of ears/100 plant and grain yield. These results indicated that
non-additive type of gene action was more affected by environmental
conditions than additive effects. Soliman et al. (2001), El-Morshidy et a/,
{2003), Aly and Mousa (2008) found similar results.

All possible simple correlation coefficients among studied traits were
calculated and the resuits are shown in Table 7. Silking date was negative
and significantly correlated with the other traits; plant height, ear height, no. of
ears/100 plant and grain yield. Negative correlation indicated that the silking
date decreased, but the other traits tended to increase. On the other hand,
positive and significant correiation coefficient appeared between ear height
with no. of ears/100 plant and between no. of ears/100 plant with grain yield.
Similar results were obtained by El-Zeir (2001), Amer et al/ (2002), Mosa
{2003), Saleem et al. (2007) and Shakoor et al. {2007).

Table 7: Simple correlation coefficient between grain yield and silking
date, plant height, ear height and no. of ears/100 plant as a
combined over all two locations.

_~ No. of Lo
[ Silkin Plant - Grain yield
datc-:g height Ear height eapr;l::m (ardlfyed}
Silking date - -0.734™ -0.762** -0.493* -0.396*
Plant height -- 0.935* 0.378* 0.312
Ear height - 0.418* 0.269
No. of ears/100 plant ; - 0.492**
Grain yield (ard/fed) ] - a

*, ** significant at 0.05 and 0.01 levels of probability, reszectively.
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leaall ey g Js—aaall Al dadl Jadl) dagh g LGN Je 580
5ol s Sgan s Al CELASH X ADLLN Slad aladioly o AV
' (Zea mays L.} Ll
e Gl e plas 5 o Cpllua r3o (§))

el 5 A Ggay e p - Aaliadl Jualaalt Cigas dgra = A )50 gaad) 58 e

A ad  ZMLISH e ) ae AelSD 80 e Baadn o) s AT e e Zisa
dy - Yo d b e el e dget 30 Zigandt Adnaas TEAE Jua AL s AYA-E s
e e e T DAY agade eanilll el e YA 4l A5 Y0 ol 0l e galt
iel )30 Sgad) Sl TCAL bl 5o amedly 100 Jaalh o il aagll 6y Gy e
an yifl L Liids UISH X RIS aeiall pSaddids cGW de 50l S0 Slasl Sg g s
CRpa Sl e %00 sk Ja AUV e ¢ el Jgeass cliial Kempthorne (1957)
el Sy Ve JD S aey R J il a e Bea¥ s 38 A 0 Sl gl )
T b lad gle Jeaniall A0l s
LA Daaay oISy L Ay el Sleeall auead Al jal e e G A sieadt dddle DAY Saay -
U e S iy 3l Slialt S5 {SUELISD g ST ) T ey Al e i g
DA S Yol Ja e il Sl CHBLISH aa ZNALN Jeld & plealt le SMBGAS 3pa g
Al Cpagd o Jel OB B3 0 ALYl sl Jgeanay Sl Ve [o080 2 Kged
At Al Zind Dlbeall aliesd dygine b Z0S AR gall ae Wil g
Slaeal by Le Ly, Ly ot 00 Jde ge ey dule 508 sy SV el al€ -
il O 550 L A 2l Lty S e a0 gl el Sl U e
col Y [ S e el Lg v igeall Jgeaan diead Ly o S Bad e jey B pias
5 et Lyg A0 Sl laly gt peam Sy TS Y o f 0 s Dlieal Ly
Ge el d e S5 g ALD ABG Liy U peanall y Sl i Sat Mg e LS00
wbada Ayl A0 TUUSS dasatiunll AL ) e 2 B ey i padl geaa
p—Sgas Dl peady S Stdial 43t je DG B8 el TTASE ja AN D el ast
S Zhieal Ay e pe D 3 a8 ead VEA-E S AL ekl b Sl _de 580
Syl Yy g T+ e[ 50
3 A Cpd o e Llal) Dlhea By b cdeaed e Sl Jedll Sl sl o 08 -
e el et Jadl aad b il IS Lk et Jgeanag s Ve o f 050 2
A Ral ey Sl Py Sl P UGy e N Shiee 1y Gpeal VL, SN
Jpdl Shal cipadt duall Jadh e sl Dleling 1 A0 Ceadl e e Jedh A8
cmgand Jgeamey b Vos S0 80 sae o AT
o D ) llall Ay e il e 5 giea s s B apay il i -
n pe S ) s L gaad) Jgemany s Ve /0 5 ane 0 S0 g 0 Al p A )
Y o Sl dne S R ) Dy e S Py LA EE T e DS 5n 5 ginay
ayadt Jpeane g Dt e o/ 58N dom s
adine Gl o AEYL TAL DD pan e 3405 08 el el 8 il Daad -
el e eS8l Jeadl pigay S peady SSEN Dliea A Lyl agle D g el ol
=t e le W AR s Je ZB 0 Aud e ASlad oy ) a0 L 5 Al el e
:u.a,(g\.\s,lgaji YE,0A) 190 538 jas Jpeandd
Ls X T, (37.44 ardffed), L, X T, (37.40 ardffed), L, X T, {36.05
ardlfed), Lo X T, (3596 afdffEd), Ly X Tz (3532 ardlfed), Ls X T, (35.24
ard/fed), L1 X T, (34.89 ardifed) and L,y X T, (34.78 ard/fed).
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