Evaluation of New Yellow Inbred Lines of Maize Via Line X Tester Analysis
over Two Different Locations
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ABSTRACT

Twenty six new inbred lines of yellow maize were top
crossed with three testers i.e. homozygous inbred line Sk
8008 and heterozygous i.e. SC Sk 74 and Comp-8k 21
during 2005 growing season at Sakha Agricultural
Research Station. The resultant 78 top crosses and the two
check SC 155 and SC 3084 were evaluated during 2006
growing season at the two locations, Sakha and Sids
Agricultural Research Stations.

The mean squares of locations were found to be
highly significant for all studied traits except for No. of
kernels/row. Significance for mean squares due to lines,
testers and line x tester interaction was detected for all
studied traits except of L x T for plant height and number
of kernels/ row, The interactions between L x Loc. and T x
Loc., proven to be were significant for all studied traits
except for number of kernels/ row for the two sources and
No. of rows/ear for T x Loc. The interaction between L x T
x Loc¢. was insignificant for all studied traits except of ear
diameter.

Additive genetic variance was more important
component than the non-additive genetic variance in the
inheritance of silking date, plant height, ear height, ear
length, ear diameter, number of rows/ear and weight of
100 kernels, while, the non-additive genetic variance
played the major contribution in the inheritance of grain
yield and number of Kernels/row.

Positive and significant phenotypic and genotypic
correlations among most pairs of studied traits were
recorded , except for silking date with No. of rows/ear, ear
height with No. of rows/ear, ear length with ear diameter
and No. of rows/ear and No. of rows/ear with weight of 100
kernels.

The best three way crosses were Sk 5001/6 x SC Sk 74
(34.5 Ard./Fed.) and SC Sk 5001/50 x Sk 8008 (33.63 Ard./
Fed.) were higher for grain yield that of the commercial
hybrids SC 155 (31.32 Ard./Fed)) and SC 3084 (32.29
Ard.J/Fed.), suggesting that these crosses are fruitful for
using in future in maize breeding programs.

Signifidant and desirable GCA effects were exhibited
in Sk 5001/6, Sk 5002/9, Sk 5005/12, Sk 5005/16, Sk
5001/50 and Sk 7070/62 for grain yield and other studied
traits.

INTRODUCTION

Maize (Zea mays, L.) hybrid development has
become an important factor in meeting the increasing
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world demand of this cereal during the last 30 years.
The hybrids were developed from crossing between two
inbred lines or more. Top crosse is the first step for
evaluating the new inbred lines.

Different studies have provided definitions of either
the best or the more convenient tester (Matzinger, 1953;
Rawlings and Thompson, 1962; Allison and
Curnow,1966; Hallauer, 1975 and Hallauer et a/., 1988).
Matzinger, (1953) defined a convenient tester as one
that combines simplicity in use with the maximum
information on the performance among the lines when
they are tested in other combinations or in other
environments. Russell (1961) concluded that the
expression of greater genetic differences among test
crosses is one of the main features of an ideal tester
parent, Hallaver and Miranda, (1988} that either a
homozygous recessive line or a population with low
allele frequency for important traits under selection
would be an effective tester to use in a hybrid breeding
program.
The abjectives of the present study were:

1-To determine the nature of gene action for nine traits
of maize.

2-To estimate combining ability of new parental yellow
maize inbred lines for all studied traits of maize,

3-To identify superior top crosses to improve the
yielding ability in maize breeding programs.

4-To estimate the phanotypic and genotypic correlations
among each pair of all studied traits.

MATERIALS AND METHODS

New 26 yellow maize inbred lines (developed at
Sakha Agricultural Research Station) were top crossed
to each of three testers i.e. inbred lines Sk 8008, single
cross 74 and comp Sk-21 in 2005 growing season at
Sakha Station. In 2006 growing season, the resulting 78
top crosses and the two commercial checks i.e. SC 155
and SC 3084 were evaluated at Sakha and Sids
Experimental Stations. A randomized complete block
design with 4 replications was used. The experimental
unit was one row, 6m long and 80cm apari. Planting was
in hills 25 cm distance. All cultural practices were
applied as usual. Data were taken on silking date
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(number of days from planting to 50% emergence
silking), plant and ear heights (cm), grain yield
Ard./Fed. adjusted based on shelling percent at 15.5%
moisture content, ear length (cm), ear diameter (cm),
number of rows/ear, number of kemels/ row and weight
of 100 kemnels (g). Before calculating the combined
analysis, test of homogeneity of error mean squares for
the two locations was done as out lined by Steel and
Torrie (1980). When differences among top crosses
were found to be significant, line x tester analysis
according to Kempthome (1957) was done for each
location and their combined data over the two locations.

RESULTS AND DISCUSSION

The mean squares of combined analysis over two
locations for nine traits are shown in table (1). The mean
squares of locations showed highly significant estimates
for all studied traits except for No of kemels /row
indicating the great difference between Sakha and Sids
locations expression of different studied traits. These
results are in agreement with those of El-Zeir er al,
(2000), Amer et al., (2001), Amer et al., (2003), El-
Shenawy er al., (2003), Abd El-Hadi er al., (2004),
Mosa (2004) and Abd El- Hadi er a/., (2007). The result
also indicated that the mean squares of genotypes and
genotypes x locations interactions were significant or
highly significant for afl studied traits except No. of
kemels/row for g x loc. was insignificant. These findings
cleared the important of choice of genotypes for suitable
locations

Mean performances of 78 top crosses and two
chech hybrids for all studied traits are presented in table

(2.) The best top crosses were Sk 5009/30 x SC Sk 74
for silking date (earliness), Sk 5009/31 x SC Sk 74 for
short plant height and ear height, Sk 5047/49 x Comp-
Sk 21 for ear length, Sk 5002/9 x Comp-Sk 21 for ear
diameter, Sk 5011/ 40 x SC Sk 74 for number of
rows/ears, Sk 5002/9 x Comp-Sk 2! for number of
kernels/row and Sk 5005/21 x Comp-Sk 21 for weight
of 100 kernels. Values of mean performance for grain
yield ranged from 13.2 Ard./Fed. for the top cross Sk
5047/49 x Sk 8008 to 40.14 Ard./Fed. for the top cross
Sk 5002/9 x Comp-Sk 21, while 13 top crosses. i.e: Sk
5001/5 x Comp-Sk 21 (34.47 Ard./Fed.), Sk 5001/6 x
SC Sk 74 (34.5 Ard./Fed.), Sk 5001/6 x Comp-Sk 21
(35.65 Ard./Fed.), Sk 5002/9 x Comp-Sk 21 (40.14
Ard./Fed), Sk 5002/10 x Comp-Sk 21 (34.33
Ard./Fed.}, Sk 5005/ 12 x Comp-Sk 21 (33.8 Ard./Fed.),
Sk 5008/26 x Comp-Sk 21 (33.87 Ard./Fed), Sk
5009/31 x Comp-Sk 21 (34.05 Ard./Fed.), Sk 5012/42 x
Comp-Sk 21 (33.29 Ard./Fed.), Sk 5047/49 x Comp-Sk
21 (35.07 Ard./Fed.), Sk 5001/50 x Sk 8008 (33.563
Ard./Fed.), Sk 5001/50 x Comp-Sk 21 (38.19 Ard./Fed.)
and Sk 7070/62 x Comp-Sk 21 (33.69 Ard./Fed.) from
the combine data surpassed from the two checks SC.
155 (31.32 Ard./Fed.) and SC. 3084 (32.90 Ard./Fed.)
for grain yield. These results indicated that these 13 top
crosses could be used in future for maize breeding
programs.

Table (3) shows that the mean square of lines (L),
testers (T) and line x tester (L x T) interaction, were
highly significant for all studied traits except {L x T) for
plant height and number of kemels/row. These results
indicate that inbred lines significantly differed in their

Table 1. Combined analysis of variance for all studied traits over the two locations

SV *af Silking date Plant height Ear height Grain yield
: . {days) (cm) {cm) {ard/fed)
Locations (Loc) 1 1556.26%* 230318.56** 51714.07+* 6932.81%%
Rep/Loc 6 13.356 2748.03 1732.91 39.801
Genotypes (G) 79 22.642%* 1099.93%* 1057.71%* 99.0%*
G x Loc 79 1.807* 309.735* 298.80*+ 18.89*+*
Error 474 1.388 215.690 167.72 10.399
_ C.V% 89 5.19 7.80 10.50
*, +* Significant at 0.05 and 0.01 levels of probability, respectively.
Table 1. Cont
SV af Ear length  Ear diameter No. of No. of Weight of 100
i ) {cm) {cm) rows/eat kernels/row kernels (g)
Locations (Loc) I 439.901*# 37.733%* 91.658%* 103.282 144445.79%+
Rep/Loc 6 7.148 0.067 2.602 33.179 68.31
Genotypes (G) 79 8.81%* 0.269+* 6.721%* 24.562** 77.148%*
G x Loc 79 1.73*+ 0.25%% 1.293** 7.576 17.74*+
Error 474 0.946 0.042 0.768 7.02 8.332
C.V% 4.64 4.31 5.74 6.23 7.50

*** Significant at 0,05 and 0.01 levels of probability, respectively,



Table 2. Mean performance of 78 top crosses and the two check hybrids for all studied traits over the two locations

Hybrid Silking date (days)  Plant height (cm) Ear height (cm) G(::,f’: ::" Earlength cm) O ?;:;“t" ::y::r No. of kernelstrow ' CiE0t °;}°° kerucls
SkS001/1 x Sk8008 62.12 27737 166.12 2894 2062 465 15.30 44,07 36.00
Sk5001/1 x SC 5k74 60.87 274,37 146.75 29.31 2027 487 16.20 4247 34.80
5k5001/1 x Comp2} 64.62 284.25 169.62 30.19 21.57 485 16.05 44.30 35.75
Sk5001/5 x Sk8008 62.62 270.00 163,12 28.44 21.10 452 13.40 42,57 3494
SK5001/5 x SC Sk74 61.25 27175 157.37 3178 2000 482 15.85 4245 329
§k5001/5 x Comp21 64.62 290.00 181.87 34.37 21.42 475 15.05 4495 36.78
Sk5001/6 x Sk8008 62.75 283.25 169.50 28.85 20,22 4432 1385 41,92 31.79
$&5001/6 x SC Sk74 6087 291.62 167.00 34.50 19.87 487 16.20 4] .45 33.67
Sk5001/6 x Comp21 64.50 306.50 169.00 35,65 2045 485 15.45 4220 38.51
$k5002/7 x SkB8008 61.50 293 87 177.87 28.11 19.82 460 14.35 40.82 36,20
5k5002/7 x SC Sk74 61.25 29437 172.62 2993 18.80 492 16.40 38.87 34.07
Sk5002/7 x Comp21 62.37 301.00 182.12 31.01 20.57 487 1520 4310 36.10
Sk5002/9 x Sk8008 6137 306.87 188.75 LT 21.67 482 15.75 43.97 40.00
Sk5002/9 x SC Sk74 61.25 295.12 167.37 3220 20.85 450 16.95 42.42 36.26
Sk5002/9 x Comp21 63.12 31225 184.25 40,14 200 512 16.90 46.12 39.34
Sk5002/10 x Sk8008 61.50 273.00 158.87 27.47 21.00 460 15.35 4252 37.15
$k5002/10 x SC Sk74 60.50 26950 148.25 29.68 20.90 490 16.05 4235 16.93
$k5002/10 x Comp21 61.62 28275 166.87 34.33 21.60 495 16.35 43.05 4045
Sk5002/11 % Sk8008 61.12 27200 156.50 28.75 21.80 475 1535 429 39.62
$k5002/11 x SC Sk74 59.87 269.37 151.25 3178 21.32 487 16.15 40.95 39.3¢
$k5002/11 x Comp21 6275 291.87 168.75 32.56 22.70 485 1545 43.42 38.96
$k5005/12 x SK8008 6237 27262 164.25 30.40 21.00 470 1560 43,07 4027
Sk5005/12 x SC Sk74 60.37 282.12 158.75 30.78 2042 5.00 16.75 4365 38.77
Sk5005/12 x Comp21 6237 283.50 170.25 33.80 2215 505 16.15 43.90 4052
Sk5005/13 x Sk8008 63.37 285.62 169.87 28.14 2042 472 16.30 41.37 36.90
$k5005/13 x SC Sk74 61.00 27437 163.87 32.35 19.70 492 16.80 39.37 34.67
Sk5005/13 x Comp21 64.00 290.62 175.00 3234 20.80 507 16.40 41.50 38.63
Sk5005/16 x Sk8008 62.00 28775 177.87 30.02 20.20 am 1550 39.62 41.31
Sk5005/16 x SC Sk74 61.37 291.50 164.37 32,66 1995 495 16.35 40.95 39.89
Sk5005/16 x Comp21 64.50 297.37 186.50 32.16 20.77 485 1495 4167 43.40
Sk5005/19 x Sk8008 62.00 269.00 161.50 21.46 19.97 4.40 13.65 39.07 3747
Sk5005/19 x SC Sk74 61.12 28975 166.25 2692 20,02 467 1540 39.07 35.05
5k5005/19 x Comp21 64.37 29875 178.87 28.10 21.32 4,70 15.15 40,15 3872
Sk5005/21 x Sk8008 61.37 28225 161.87 272 21.02 4.50 14.00 40.30 43.62
Sk5005/21 x SC Sk74 60.12 273.50 150.75 31.58 20.40 472 14.55 38.55 41,65
Sk5005/21 x Comp21 62,00 289.12 172,75 32.47 21.05 472 14.60 39.27 45,63
Sk5007/21 x Sk8008 62.00 261.75 157.62 27.16 21,67 462 13.85 44.60 40,86
Sk5007/21 x 5C Sk74 60.50 27331 150.87 29.34 19.77 487 15.40 40.75 39.12
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Table 2. Cont.
Silking date Plant height Ear height Grain yield Ear lengil Ear diameter Weight of 100
Hybrid (daws) e (cm) (ard/ed) (cm)g o No.of rowsfear  No. of kernels/row erneh (3)
SkS007/21 x Comp21 62.75 285.75 167.87 3212 2282 465 14.50 4435 40.74
SkS008/25 x SKBO0S 612 264.00 150.62 25.23 20.20 455 13.40 41.70 312
Sk5008/25 x SC Sk74 60.75 27587 154.00 27.13 1932 465 15.10 41.07 36.36
Sk5008/25 x Comp21 63.00 2895 174.87 31.44 20.17 472 14.85 41.65 37.14
SkS008/26 x SkROOS 61.62 293.75 1840 2933 2067 467 14.05 4172 3793
Sk5008/26 x SC Sk74 62.00 28262 168.50 28.74 19.75 475 15.05 40.67 36.44
Sk5008/26 x Comp2| 62.50 300,87 191.50 33.87 2095 487 15.55 42.15 36.95
SkS009/27 x Sk8008 61.62 269.25 15737 2497 20.82 447 14.45 42.50 33.30
SK5009/27 x SC Sk74 60.87 27537 15112 314 21.12 462 15.60 4335 31.69
Sk5009/27 x Comp21 62.50 288.12 169.25 2975 21.45 4.57 14.95 43.50 34.64
Sk5009/30 x Sk8008 59.37 276.87 160.75 2993 20.85 462 14.05 42.00 38.45
$k5000/30 x SC Sk74 59.25 270.75 152.62 30.53 19.62 467 14.75 38.67 3723
S5kS009/30 x Comp2] 61.75 279.87 160.12 3228 2037 477 14.95 41.87 3823
SKkS009/31 x Sk800S 60.75 276.62 166.25 28 81 21.77 447 13.95 4332 3846
Sk5009/31 x SC Sk74 59.50 26325 143.12 3057 20.07 457 15.00 4037 35.58
Sk5009/31 x Comp2! 63.37 288.87 §64.37 34.05 21.52 465 14.55 41.82 3879
5k5011/40 x Sk8008 63.62 273.62 1565 2878 20.17 482 15.55 4437 35.21
Sk5011/40 x 5C Sk74 61.50 273.37 151.75 2837 18.20 497 17.40 4195 3522
SkS011/40 x Comp21 63.50 281 50 159.75 32.40 19.32 492 1597 4227 3299
Sk5012/42 x Sk8008 63.25 280.50 166.75 26.35 20.17 497 14.45 40.32 433
$k5012/42 x SC Sk74 61.50 281.37 158.12 3134 19.35 5.12 16.60 4117 38.45
Sk5012/42 x Comp2| 63.75 279.50 162.25 3329 19.80 5.15 15.70 40.25 3867
Sk5047/49 x Sk800S 62.00 23762 150.12 13.20 2N 475 14.95 43.40 4107
Sk5047/49 x SC Sk74 59.62 278.00 144,00 3238 21.62 470 15.30 4295 36.67
Sk5047/49 x Comp2! 61.25 294.50 169.75 3507 24.25 475 15.20 45.87 4291
S$k5001/50 x Sk3008 6625 30212 186.50 3363 2177 470 14.30 4310 4239
Sk5001/50 x SC Sk74 64.62 300.87 179.87 2697 2235 505 16.50 4428 39.56
5k5001/50 x Comp21 67.00 106.75 181.87 38.19 22.17 500 15.35 4275 4216
Sk5001/53 x SkB008 65.62 289.87 177.12 30.56 20,22 4.57 14.60 4127 38.82
SkS001/53 x SC Sk74 62.75 295.00 169.87 30.51 20.00 485 15.75 42.95 34.81
SkS001/53 x ~.unp2l 67.25 312.50 196.50 27.18 21.30 502 16.25 4347 36.59
SkB001/57 .. Sk8008 62.50 772,50 158.25 2544 20,92 450 14.60 40.20 35.49
Sk8001/57 x SC Sk74 61.50 278,87 160.12 3116 19.70 480 17.15 40,57 30.64
Sk8001/57 x Comp21 63.37 271,00 157.62 30.34 20.72 4.50 15.75 43.32 31.94
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Table 2. Cont.

Hybrid Sm(:;gte Plar;:'l:sight E’Z‘;;gm G(:ar:;',:::;d Ear length (cm) Ear :ci:nt;eter No. of rows/ear  No. of kernels/row w;:f::l: f(gl;)ﬂ
$k8203/61 x Sk8008 63.87 27387 161.50 29.86 2137 475 13.80 4205 4295
Sk8203/61 x SC Sk74 61.87 286.00 157.12 32.56 20.75 497 16.00 41.27 39.33
Sk8203/61 x Comp21 65.37 300.75 176.12 3166 21.30 477 1505 39.65 4095
Sk7070/62 x Sk8008 61.75 288.00 166.25 3063 21.75 4.72 14.65 42,40 40.38
Sk7070/62 x SC Sk74 60.87 293.87 162.25 30.74 21.40 472 15.05 4290 3425
Sk7070/62 x Comp21 63.00 286.87 159.75 33.79 21.87 470 15.40 4305 353.20
SC155 62.00 289.00 165.87 3132 19.62 495 14.70 42.00 4299
5C3084 65.50 297.25 170.25 3290 2392 492 14.85 48.45 4225
LSD0.05 i.115 14.39 12.69 316 0.95 02 0.85 259 282
LSD0.01 1.570 19.60 17.28 4.15 1.25 0.26 1.13 341 3.72
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Table 3. Mean squares of lines, testers, line x tester and their interaction with locations for

all studied traits over the two locations

S.v d.f__ Silking date (days)  Plant height {cm) _Ear height (¢m)  Grain yield (ard/fed)
Lines (L) 25 36.68** 2063.3* 18899.32** 88.2%*
Testers (T) 2 317.62** 9493.3%+ 11670.94** 12,93%*
LxT 50 3.07** 296.768 251.72* 60.46**
L x Loc 25 2.72%* 4109.23%* 364.57** 23.21%*
Tx Loc 2 10.23** 932.95* 2072.8** 94.61%+
LxTxLoc 50 1.02 241.79 206.38 12.66
Error 474 1.388 215.690 167.72 10.399
* ** Significant at 0.05 and 0,01 levels of probability, respectively.
Table 3. Cont
SV af Ear length Ear diameter No. of No. of Weight of 100
{cm) (cm) rows/ear kernels/row kernels (g)
Lines (L) 25 16.44%** 0.514%* 10.30%* 42,92%> 170.13**
Testers (T) 2 64.02%* 1.601** 95.39%* 75.86%* 405.09**
(LxT) 50 1.65%* 0.103** 1.64%* §.98 12.44%
LxLoc 25 2.33%* 0.224%* 1.14 9.71 49.48%*
T x Loc 2 3.76* 0.357%* 14.34%* 8.9 158.19%+
LxTxLoc 50 1.176 0.112%+ 0.822 5.09 8.651
Error 474 0.946 0.042 0.768 7.02 8.332

* ** Significant at 0.05 and 0.0t levels of probability, respectively.

behaviour with respect to top crosses. Also, the three
testers were different from each other in top crosses.
The significance of line x tester indicates that the main
of cenain hybrid top crosses production is function of
both the male and female parents. These results are in
agreement with those of Mosa (2001), Amer et al,
(2003), El-Shenawy ef al., (2003) and Mosa (2004). The
interactions between L. x Loc and T x Loc were
significant for all studied traits except number of
kernels/row. While, the interaction between L x T x Loc
was not significant for all studied traits except ear
diameter.

Estimates of variance due to general (6°GCA) and
specific (6°SCA) combining ability and their interaction
with locations are presented in Table 4. The results

showed that the c’GCA estimated values were higher
than those of 6°SCA for silking date, plant height, ear
height, ear length, ear diameter, number of rows/ear and
weight of 100 kernels. These results indicate that the
additive effects played a major rule in the inheritance of
these traits as reported by several authers ( e.g. El-Zeir
et al., 2000; Konak et al, 2001; El-Shenawy, 2003 ;
Yousif et al., 2003; Abd El-Hadi er a/., 2005; Barakat
and Tbrahim 2006 and Mosa e al., 2007. On the other
hand, the non additive genetic effects played a major
rule in the inheritance of grain yield and No. of
kemnels/row. These retults are in agreement with those
obtained by Abd El-Aziz (1991), Gabr (1997), Soliman
(1997), Abd El-Aal (2002) and Abd El-Hadi er al,
(2004).

Table 4. Estimates of variance due to general combining ability (GCA), specific combining
ability (SCA) and their interaction with locations

‘ SV Silking date (days) Plant height (cm) _ Ear height (cm)  Grain yield (ard/fed)
JCCA 1.452 44.60 47.58 5.032
a’SCA 0.256 -9.07 5.66 6.282
a°GCAxLoc 0.093 6.385 17.44 0.796
o°SCAxLoc 0213 21.99 9,682 0.615

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

Table 4. Cont
. . of . i
S.v Earlength (cm)  Ear diameter (cm) nl:: slgar kerﬁgls?:ow w'f‘:f::lglé;]o
6°GCA 0.316 0.006 0.381 0.397 1.550
o’SCA 0.059 0.001 0.204 0.486 0.473
6°GCAxLoc 0.031 0.002 0.118 0.466 1.640
&°SCAxLoc 0.060 0.017 0.012 -0.447 0.136

* *+ Significant at 0.05 and 0.01 levels of probability, respectively.
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[nbred tine Silking date Plant height : s
s " (days) (cm)'g Eazcg;fht Grain yield Ear length Ear diameter No. of No. of -
Sk5001/1 0.256 - {ard/fed) (cm) (em) 0.0 Weight of 100
g 5.042 -5.080 0387 rows/ear kernels/row k
k5001/5 0.548* R . 873 -0.078 0.025 = ernels {g)
g 7.059 1.544 1.043 - 0.504** 1.540%* - T3
K5001/6 0.423 9.482%* 5.919% L 0.004 20016 0.578%* a7y 2.403%
§k5002ﬂ -0.576* 12.102%+ 11.628%+ 0.748 -0.661+* -0.057 -0.120 0.209 2987 .
k5002/9 -0.368 20.44%* 14.21%+ 3340 <1078+ 0.025 0.088 L168% 137
23002/10 1.076** 9206+ 7913 4{-)3?‘2‘6 0.713%+ 0.192+ | 2134+ 2-!08615' 2.403%*
Sks00sn2 0560 65500 7.080* 0.584 Loger 0.150% 0713 0.498 0346
2555005/ I3 0.506* 0.767 -3‘:6996 102598%1‘ 0.338 0.150** Oqéi:', 105231* 21-3‘-'16‘
005/16 0.339 ages ; - -0.453* 0.109%* : - 137%*
Sk5005/19 0214 e 10.336** 1.290* 0.495% 0.150%* 1 02}3‘;‘ -1.334% -1.153¢
Sk5005/21 -L118** 26 2.961 -4.998** -0.328 .0.182%* - -1.376* 3.637*
Sk§ .634 -4.121 0.001 - -0.536** -2.584%+
007/21 -0.535* -8.684** J7.12]1% : -0.036 -0.182%+ -0.953%+ 2 668%* 0737
Sk5008/25 -0.66* 79345+ -6 08" -0.915 0.546%* 0.099* -0.661" - .668. 5.637%*
3&500806 0.243 & 107%* s -264;95;‘ 0911%* 0224%+ 1 036+ ldlggs 2.304%*
009/27 0.618* gl ' - -0.370 0.025 -G Py -1.028
Sk5009/30 -1.993% o 4.6 -1.790%+ 0254 0.224% oA 0.626 0737
Sk5009/31 10764 8,059+ -8.08 0.459 £0.536% 0.099* : 1.081 -4.612%%
Sk 059 -7.996** 0.793 : 0.713* -1.293+
011/40 0.589+ _8.142%+ 59138 . 0.254 -0.224*+ 0.870%* 0.096
Sk5012/42 0.548* -3.851 73 -0.581 -1.620%¢ 0. Lg%+ | 004+ -0.209 -0.237
Sk5047/49 -1.326%* 2267 -3.538 -0.081 -1.078+* 0.275++ 0.296 0.7% -3.487%
Sk5001/50 3 673%* 267 -11.288 -3.498++ 2.129%+ 0 . -1.418%* 2.262%*
S 18.94 16.836%* 7.584%% 025 -0.245 1.915%* 2.304**
S:—;gg}gg 2.923%¢ 14.815% 15.253%+ 0873 lﬁﬁ? 0.109+* 0.004 1.290* 333;..
0.173 -10.184% 72464 ' ' 0.109+* 0.171 ) :
S : ~1.246 1373 : 0.456 ;
Seron0r6d iy A 0.9 1.006 031 ol 0620+ 0.043 Saes
SSCRSS(LQ’& 0.022 -4.463%* 3 'ol'?g 21;593:* 0&? ;')g;' 0016 -0.245 -01.50;)11 3%%5.
-1.246%* -3.300* 7528e ¢ - . 0.101** £.737%s ' -
: -1. 0.157 - 0.030 )
Lg%ml:)zés lbzi"'“ 17724 7.45]%* 2 4114 -339987:: 0-057:: 0.594** 0618** _1068150&,
LSDy 001 0746 i 5181 129 0.389 el 0102 0.588% 0.750%%
LSD,0.05 0.160 | 6.820 1.698 0512 ) y 1.060 1.154
) 1.995 1.760 0.107 0.461
LSD,, 0.01 0.210 . 0.438 0.186 0.027 1.395 1.520
D, 0.01 2627 2316 0.576 0246 0,036 o5 i 0.392
: 0.156 0.474 0.516

*,*¢ Significant at 0.05 and 0,01 levels of probability, respectively.
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Table 6. Estimates of specific combining ability effects of 78 top crosses for all studied traits over the two locations

Hybrid Stlking Plant height Ear height Grainyield Earlength  Ear diameter No. of No. of Weight of 100
date (days) {cm) (cm) (ard/fed) (cm) (cm) rows/ear kernels/row kernels (g)
Sk5001/1 x Sk8008 -0.439 3.7 5214 2.027 -0.224 0.0i7 0.153 0.459 -0.350
$k5001/1 x SC Sk74 -0.419 - -0.982 -6.554 -0.323 0.097 -0.016 -0.302 -0.381 0.860
Sk5001/1 x Comp21 0.858* -2.189 1.339 -1.703 0.126 -0.001 0.149 -0.088 -0.509
Sk5001/5 x Sk8008 -0.230 -2.786 -4.410 -0.639 0.192 0.059 -0.637* -0.738 0.167
Sks001/5 x SC Sk74 0.336 -2.190 -2.554 0.009 -0.360 0.025 0.405 0.339 -0.306
Sk5001/5 x Comp21 0.567 49717 6.964 0.629 0.168 -0.084 0.232 1078 1.073
Sk5001/6 x Sk8008 0.029 -6.078 -2.410 -1.0639 -0.016 -0.149* -0.591 -0.030 0.232
Sk5001/6 x SC Sk74 -0.586 1.142 2.695 1.257 0.181 0.067 0.572 0.118 -1.306
Sk5001/6 x Conp21 0.567 4935 -0.285 0.379 -0.165 0.081 0.024 -0.088 1.073
Sk5002/7 x Sk8008 -0.230 1.921 0.256 0.902 0.025 0,107 -0.304 -0.072 0.100
Sk5002/7 x SC 5k74 0.738 1.267 2612 0.176 -0.277 0.108 0.613* -1.423 0.235
Sk5002/7 x Comp21 -0.557 -3.189 -2.868 -1078 0.251 -0.001 -0.309 1.495 0.134
- §k5002/9 x Sk8008 -0.564 6.588 8.548 0.556 -0.016 -0.024 -0.054 0.197 0.690
Sk5002/9 x SC Sk74 0.580 -6.315 -5.221 -2.657* -0.193 -0.057 0.136 -1.048 -0.722
$k5002/9 x Comp21 -0.016 -0.272 -3.326 3.213+ 0.209 0.081 0.190 1.245 0.032
Sk5002/10 x Sk8008 0.269 2379 0.798 -0.347 -0.266 -0.107 0.320 -0.238 -1.850
Sk5002/10 x SC Sk74 0.538 -2.274 -2,221 -1.037 0.431 0.108 0.5l 0.410 0.360
Sk5002/10 x Comp21 -0.807 -0.105 1.423 1.421 -0.165 -0.001 0.190 0171 1.490
Sk5002/11 x Sk8008 -0.147 -1.286 -2410 0.443 -0.182 0.017 0.403 0.427 -0.600
Sk5002/11 x 5C Sk74 -0.128 -5.065 -0.054 0.592 -0.110 -0.141 -0.177 -0.923 1.610
Sk5002/11 x Comp21 0.275 6.352 2.464 -1.036 0293 0.123 -0.225 0.495 -1.009
§k5005/12 x Sk8008 0.644 -2.328 0.243 1.485 -0.266 -0.107 0.153 -0.530 -0.517
Sk5005/12 x 8C Sk74 -0.086 0.017 1.862 -1.115 -0.193 -0.016 -0.052 0.858 0318
$k5005/12 x Comp21 -0.557 -3.689 -1.618 -0.370 0.459 0.123 -0.100 -0.338 0.198
Sk5005/13 x Sk8008 0.560 6.546 -0.214 -0.181 0.025 0.065 0.570 0.594 -0.725
Sk5005/13 x SC Sk74 -0.544 -5.857 1.820 1342 -0.027 - 4.099 -0.511 -0.631 -0.389
Sk5005/13 x Comp21 -0.016 -0.689 -2.035 -1.161 0.001 0.165¢ -0.059 0.036 1115
Sk5005/16 x Sk8008 -0.647 0.004 1.548 0.943 -0.182 0.017 0.737 -1.238 -1.017
Sk5005/16 x SC Sk74 -0.003 2.600 -4.346 0.967 0.264 -0.016 0.155 0.910 -0.056
Sk50605/16 x Comp21 0.650 -2.605 2.798 -1.911 -0.081 -0.001 -0.892%* 0.328 1.073
Sk5005/19 x Sk8008 0.522 -12.370* -7.451 -1.472 -0.599 -0.149* -0.304 -0.405 -0.392
Sk5005/19 x SC Sk74 -0.128 7.225 4.903 1.176 0.097 0.067 0.113 0.243 <0.556
Sk5005/19 x Comp21 0.650 5.144 2548 0.296 0.501 0.081 0.190 0.161 0.948
Sk5005/21 x Sk8008 0.185 5.088 0.006 -0.597 0.108 0.100 0.362 0.802 0.767
Sk5005/21 x SC Sk74 0.205 -4.815 -3.512 0.801 0.056 -0.057 0.59%4 0.048 -0.431
$k5005/21 x Comp21 -0.391 02712 3.506 -0.203 -0.165 -0.043 0232 -0.754 1.198
Sk35007/21 x Sk8008 0.227 -3.411 -1.243 0.193 0.150 0.017 0.195 1.261 -0.309
$k5007/21 x SC Sk74 -0.003 1.059 -0.387 -0.407 -1.027+%* -0.016 0.113 -1.839* 0.527
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Table 6. Cont.

Hybrid Silking date Plant height Ear height Grainyield  Ear length Ear diameter No. of No. of Weight of 100
(days) _(em) {cm) {ard/fed) {em) (em) rows/ear kernels/row kernels (g)
Sk5007/21 x Comp21 -0.224 2.352 1.631 0213 0.876* -0.001 -0.309 0.578 -0.217
Sk5008/25 x Sk8008 -0.522 -7.911 -9.285* -0.056 0.233 (.142¢ -0.429 0.177 -0.475
Sk5008/25 x SC Sk74 0.371 2.809 1.695 -1.032 0.056 -0.141 0.113 0.201 1.110
Sk5008/25 x Comp21 0.150 5.102 7.589 1.088 -0.290 0.001 0.316 -0.379 -0.634
Sk5008/26 x Sk8008 -0.439 5.796 2589 1.360 ..0.067 0.617 -0.054 0.261 -0.142
Sk5008/26 x SC Sk74 1.205* -6.482 -5.304 2118 0.014 --0.016 -0.386 -0.214 0.943
Sk5008/26 x Comp21 -0.766 0.685 2.714 0.754 0.081 -0.001 0.440 -0.046 -(.801
Sk5009/27 x Sk8008 -0.064 -3.870 -1.951 -1.056 -0.432 0.142* 0.153 -0.447 -0.767
Sk5009/27 x SC Sk74 0.455 1.100 -0.596 2.342¢ 0.639 -0.016 -0.052 0.701 0.068
Sk5009/27 x Comp21 -0.391 2.769 2.548 -1.286 -0.206 -0.126 -0.100 -0.254 0.698
Sk5009/30 x Sk8008 -0.439 5.504 2.839 1.568 0.358 0.017 0.237 0.927 -0.350
Sk5009/30 x SC Sk74 0.205 -1.774 2.320 -0.532 0.056 0.108 -0.344 -1.423 0.985
Sk5009/30 x Comp21 0.233 -3.730 -5.160 -1.036 -0.415 -0.126 0.107 0.495 -0.634
Sk5009/31 x $k8008 -0.480 4.838 8.256 0.235 0.567 0.017 0.028 1.469 0.232
Sk5009/31 x SC Sk74 -0.461 -9.690 -1.262 -0.740 -0.360 -0.106 -0.052 -1.006 -0.556
Sk5009/31 x Comp21 0.942 4852 -0.993 0.504 -0.206 -0.001 0.024 -0.463 0.323
Sk5011/40 x Sk8008 0.727 1.921 0.423 1.485 0.942%* 0.017 0.028 1.469 -0.142
Sk5011/40 x SC Sk74 -0.128 0.517 3278 -1.740 -0.485 -0.016 0.447 -0.256 2.443+
Sk5011/40 x Comp21 -0.599 -2.439 -3.701 0.254 -0.456 -0.001 -0.475 -1.213 -2.301+*
Sk5012/42 x Sk8008 0.394 4.504 4.293 -1.514 0.275 0.017 -0.387 -0.072 2,232
$k5012/42 x SC Sk74 -0.086 4.225 3278 0.759 0.222 -0.141 0.280 0.951 -0.056
$k5012/42 x Comp21 -0.307 -8.730 -7.576 0.754 -0.498 0.123 0.107 -0.879 -2.176*
$k5047/49 x Sk8008 1.019* -3.953 -4.576 -11.09** -0.182 0,142+ 0.403 -0.780 -0.059
Sk5047/49 x SC Sk74 -0.086 0.732 -3.096 5301 0.610 -0.016 -0.427 -0.506 -1.847
Sk5047/49 x Comp2! -0.932 4.685 7.673 5.796** 0.793* -0.126 0.024 1.286 1.907
Sk5001/50 x Sk8008 0.269 3.338 35673 3.193%* -0.516 -0.065 -0.346 -0.530 0.107
5k5001/50 x SC Sk74 -0.086 0.934 4.653 6.032%* 0.931%+ 0.025 0.572 1.743 -0.181
Sk5001/50 x Comp21 -0.182 -4.272 -8.326 2.838¢ 0.415 0.040 -0.225 -1.213 0.073
Sk5001/53 x Sk8008 0.394 -4.786 -4.118 3.652%¢ 0.432 0.190** -0.262 -1.197 1.232
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Table 6. Cont.
Hybrid Sitking date Plant height Ear height Grainyield  Earlength Ear diameter No. of No. of Weight of 100
o (days) {cm) {cm) (ard/fed) {cm) {cm) rowsfear - kernels/row kernels {g)

Sk5001/53 x SC Sk74 -L.211* -0.815 -3.762 1051 0.264 0.025 -0.344 0.951 -0.306
Sk5001/53 x Comp21 0.817 5.602 7.881 -4.703%* 0.168 0.165* 0.607* 0.245 -0.926
Sk8001/57 x Sk8008 0.019- 2.838 -0.493 0972 0.358 0.017 0.471 -1.822 1.857
Sk8001/57 x SC Sk74 0.288 8.059 8.987* 2.051 -0.193 0.108 0.691* 1.076 -0.431
Sk8001/57 x Comp21 -0.307 -10.897* -8.493 -1.078 0.165 0.126 -0.225 0.745 -1.426
Sk8203/61 x Sk8008 0.144 -8.536 -3.493 1.027 0.067 0.017 -0.304 0.886 1.024
5k8203/61 x SC Sk74 -0.586 2434 -0.262 1.051 0.264 0.108 0.488 1.035 -0.139
SkB203/61 x Comp21 0.442 6.102 3.756 -2.07 -0.331 0.126 -0.184 -1.921* -0.884
Sk7070/62 x Sk8008 -0.147 2.879 3423 1610 -0.057 0.184* 0403 -0.447 1.732
Sk7070/62 x SC Sk74 0.246 7.600 7.028 -L.119 0.264 0.025 -0.677% 0.826 -2.181*
Sk7070/62 x Comp21 -0.009 -10.480* -10415* -0.495 -0.206 -0.209** 0.274 -0.379 0.448
LSDS;; 0.05 0.950 10.177 8.974 2235 0.674 0.142 0.607 1.836 200
LSDS; 0.01 1.251 13.396 11813 2942 0.887 0.187 0.799 2417 2.633

* *+ Significant at 0,05 and 0.01 levels of probability, respectively.
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Table 7. Phenotypic and genotypi. correlations among some important traits for F; hybrids from the combined data over the two
locations '

Traits Silking Plant Leight Ear height Grain yield Ear length Ear diameter No. of No. of Weight of 100
date (days) (cm) {cm} (ard/fed) (cm) (cm) rows/ear kernels/row kernels (g)
_ Sitking date - - - - - ~ -
days - -
ant height ¥ -

{cm) -0.009
Ear height 0.645%¥ 0.858%%
“(cm) T 0.740FF___0.887%%

Ganyield  016l™ 04547 — 0313 : .

___ (ard/fed 0.184%* 0.533%F 0.355%F - - -

Ear length (cm) : . 0.122* - =

0300%F 03409 T 0 65FF 0.1 - .

Tar diameter—_0.205%F 04047 0215%%F  D415%F 0059 - -

o) 0078 01;93;* e 0 [95 0I5 - -

0, 510 01 .1 i : -

No. of rows/ear ——g5g 0.345%% 0.013 0360%F T 0.203%F 0827 - -

No. of - 02RO 01T 0.193% D650FF G151 0,116 - :

kernelsirow  — 0312FF  0310%F 0208 0.230%F 0793 0137 0.119% - .
“Weight T 100 0.032FF _ D.246%  0.246%% __0.119% 0.430%% 0165 -0.013 0.053
kernels (g) 0255 0.286% 0.283% ___0.13%F 0483 0.187%% 20.017 0.064

Where: Phenotypic comrelation above and genotypic correlation below.
* ** Significant at 0.05 and 0.01 levels of probability, respectively,
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The magnitude the GCA x Loc interaction was
higher than that of SCA x Loc for all studied traits
except plant height, ear length and ear diameter. These
results indicating that additive type of gene action was
more influenced by environment than non additive gene
action for these traits. These results are in agreement
with those by El-Zeir (1999), El-Zeir ef al., (2000) and
Amer et al., (2002).

The general combining ability effects of inbred
lines and testers for ail studied traits over the two
locations are presented in Table 5. The results revealed
that the GCA effects showed desirable negative
significant or highly significant values for 10 different
inbred lines for silking date (earliness), plant height and
ear height. The inbred lines Sk 5009/30 and Sk 5009/31
were the best for silking date, plant height (short plant)
and ear height (short ear height). Also, the tester SC Sk
74 exhibited highly significant GCA effects for the same
previous traits.

Highly significant value and desirable GCA effects
were observed in the inbred lines, Sk 5001/6, Sk 5002/9,
Sk 5005/12, Sk 5005/16, Sk 5001/50 and Sk 7070/62
for grain yield, Sk 5001/50 and Sk 5047/49 for ear
length, Sk 5002/9 and Sk 5012/42 for ear diameter, Sk
5005/13 and Sk 5002/9 for number of rows/ear, Sk
5002/9 and Sk 5047/49 for number of kernels/row and
Sk 5005/21 and Sk 5001/50 for weight of 100 kernels.
Also, the results cleared that the parental tester Comp
Sk-21 showed highly significant GCA effects for most
studied traits.

The estimates of SCA effects of seventy eight top
crosses for all studied traits over the two locations are
presented in table (6.) The results indicated that the
significant desirable SCA effects (negative) were
obtained from the hybrids Sk 5001/53 x SC Sk 74 for
earliness, Sk 7070/62 x Comp Sk 21, Sk 5005/19 x Sk
8008 and Sk 8001/57 x Comp Sk 21 for short plant
height, Sk 5008/25 x Sk 8008 and Sk 7070/62 x Comp-
Sk 21 for short ear height. Meanwhile, the top crosses
(Sk 5047/49 x SC Sk 74, Sk 5047/49 x Comp. Sk 21
and Sk 5001/50 x SC Sk 74) had significant positive
SCA effects for grain yield (Ard./Fed.), Sk 5011/40 x Sk
8008 for ear length, S8k 7070/62 x Sk 8008 for ear
diameter, Sk 8001/57 x Sc Sk 74 for No. of rows/ear, Sk
5001/50 x Sc Sk 74 for No. of kernels/row and Sk
5011/40 x Sc Sk 74 for weight of 100 kernels, These
crosses could be used as new hybrids or in a breeding
program to improve these traits.

Phenotypic and genotypic correlation among some
important traits for F; hybrids from the combined data
over the two locations are shown in table 7. A positive
phenotypic and genotypic correlations among most pairs

of studied traits were recorded except for silking date
with No. of rows/ear, ear height with No. of rows/ear,
ear length with ear diameter and No. of rows/ear, and
No. of rows/ear with weight of 100 kernels. In general,
the results of this study cleared that most studied traits
showed positive phenotypic and genotypic correlations
between each other. These results could indicate that
these traits may be linked to each other. In this respect
similar results were obtained by many investigators
among them ( e.g.Nawar and El -Hossary ,1984; Khalid
et al., 1998); Aly 1999; Chaukan, 2000 and Vidal ef al,,
2001).
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