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ABSTRACT

Fifteen new yeliow inbred lines of maize were tap crossed to three promising
line testers, i.e. Gm. 1002, Gm.1004 and Gm. 1021 at Gemmeiza in 2004 season.
The 45 top crosses plus three checks were evaluated at Gemmeiza and Mallawy
Agneultural Research Stations in 2005 season. Significant differences were noticed
between the two locations for all the studied treits, except resistance to late wilt
disease, Mean squares due to crosses and their partitioning lines and testers were
highly significant, while, lines x testers interaction were significant for grain yield,
resistance to late wilt disease under two iocations 2nd their combined, while, it was
significant for combined of days to 50% silking. The adcitive type of gene action was
more important from non-additive type of gene action in the inheritance of all studied
traits. The inbred lines Gm. 10, Gm. 14 and Gm. 22 exhibited positively and
significant GCA effects for grain yield. Inbred lines Gm. 26, Gm.29 and Gm. 31 gave
negative and desirable GCA effects for days to 50% Silking iowards {ear liness), Gm,
30 for plant height towards (shortness), Gm. 1€ for ear height towards (low ear
position) and the inbred lines Gm. 13 and Gm. 14 gave highly significant and
destrable GCA effects for resistance to late wilt ciseese. The line tester 1002 gave
significant and desirable GCA efiect towards earliness, short plants znd resistance
to late wilt disease, while, the line tester Gm. 1021 gave positive and highly significant
CGCA effects for grain yield. At least, seventeen crosses surpassed from the three
checks ( 8.C. 155, §.C. 3080 and S.C 3084) in yield potentiality ,while, The highest
mean performance were detected in the cross Gm. 17 x Gm.1021 (36.26 ard /fed)
followed by the cross Gm.31 x Gm.1004 (34.91 ard ./fed) and the cross Gm 23 x Gm
1021 (33.99 ard /fed) , respectively. These crosses are favorable and could be used in
maize breeding programs.

Keywords : Maize, Zea mays L., Line x tester, Combining ability, Gene action,
Helerosis, Top crosses .

INTRODUCTION

Top crosses test provides information about the components of
genelic vanations and it helps the researcher in choice the best parents to
produce good crosses in early and late generations and chair in crossing
programs. Davis (1927) was the first to suggest the use of inbred lines x
variety cross or top cross a method for evaluation maize inbred lines.
Kempthorne (1957) detected a method of statistical analysis of the line x
tester for testing generat and specific combining ability of inbred lines and top
crosses. Nawar and EL-Hosary (1984). They found that broad genetic base
testers were more efficient than the marrow genetic base tester for evaluation
of general combining ability in inbred lines of maize. EL-Zeir et al (2000)
evaluated 17 inbred lines of maize using two testers. They found that the
variance of lines, testers, L x T and their interaction with locations were highly
significant, while, L x T x Loc. was not significant for grain yield. Also,
Mahmoud (1996), Soliman and Sadek (1999) and EL-Shenawy et. al. (2003)
and [brahim (2004) found that the additive genetic variance was more
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importance,while, Lonnquist and Gardener (1961) and Amer (2004). found
thatthe non- additive genetic variance was more importance from additive
genetic vanance. EL-Zeir ef al., (2000) and Amer et al., (2003). Therefor, the
present investigation aims to study the relative importance of general and
specific combining ability and their interaction with different lactations,
determine the magnitude of heterosis in their top crosses for grain yield and
identify superior inbred lines and their top crosses to could be used it in
hybrid maize breeding programs.

MATERIALS AND METHODS

Fifteen new yellow inbred lines, namely; Gm. 8, Gm. 10, Gm. 14,
Gm. 16, Gm. 17 , Gm. 18, Gm. 22, Gm. 23, Gm. 25, Gm. 25, Gm. 27, Gm.
29, Gm. 30, Gm. 31and Gm. 32 were used in this investegation. These
inbred lines were developed al Gemmeiza Agricultural Research Station. The
inbred lines 1002, 1004 and 1021 have the narrowest genetic base were
used as testers to give 45 top crosses during the summer season of 2004,
The forly five top crosses and three checks ( S.C. 155, S.C. 3080 and S.C.
3084) were evaluated under two different locations (Gemmeiza and Mallawy
Agricultural Stations) in summer season of 2005. A Randomized Complete
Block Design (RCBD) was used with four replications for the two locations.
The plot size was one row 6 m long and 80 cm a parl with 25 cm between
hills. The different agronomic operations were carried out during summer
season of 2005. The data were collected on : Days o 50% silking , plant
height (cm), ear height (cm), ear position (%4), resistance to late wilt disease
(%) , ear length (cm), ear diameter (cm}), number of rows /ear, number of
kernels/ row, grain yield (ard.ffed.) adjusted to 15.5% grain moisture content.

The analysis of variance of Randomized Complete Block Design for
each location and across the two locations was used to according to Steel
and Tormie (1980).

Combining ability analysis was computed using the line x tester
procedure suggested by Kempthorne (1957). Combined analysis between
the two locations was done based on the homogenety test.

RESULTS AND DISCUSSION

The analysis of wvariance for separate location (Gemmeiza and
Mallawy) and their combined involved forty five top crosses resulting from (15
inbred lines x 3 testers) are presented in table 1. Locations mean squares for
all studied traits were significanl except resistance to late wilt disease. This
result would indicate that the genotypes (crosses) were affected by location
to another and agreed with what obtained by EL-Zier (1999), Amer ei. al,
(2002) and Ibrahim (2004).

Mean squares due to crosses ( C) and their two paritioning : Lines (L)
and testers (T) were highly significant for all traits under the two locations
(Gemmeiza and Mallawy) and their combined, mean squares due to linesx
testers (L x T} were significant for grain yield, resistance to late wilt but not
significant for plant height , ear height and days to 50% silking , except, the
combined of days to 50% silking was significant in the same order.
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Table 2.

Average performance of 45 top crosses of grain yield and
some of other traits at Gemmeiza (Gem), Mallawy (Mall) and
their combined data in 2005 season.

Top
Crosses

Days to 50%
silking (day)

Plant height
{cm)

Ear height

(cm)

Resistance to
late wiit{ %)

Grain yield
{ard/fed)

Gem. | Mall. [Camb.

Gam. | Mall. [Camb.

Cem,

Comb.| Gem. | Mall.

Comb.| Gem.

Mail, |Comb.

G 6x 1002

5400]80.75 [ 57 37

258.00/224 25(240 12,

141 2%

11775

129.50[100 00(100.00

10000[ 23 64

2655|2509

Gm $x1004

£700 6375 6037

236.75[224 75230.57

140 25

118.25

$20.25: 8075 |94 25

9200(1783

1744117 66

Gm 6x 101

555062755912

258 75[244. 50252 21

146.25

131 50,

13887|927519875

95751868

276012328

Gm 10x 1002

53.26 [ 61 DO [567.12

235.251220.250227.75

131.00

11800

123.50/997519375

9975)| 76

27202740

Gm 10 x 1004

580016450181.25

237 00221.75{220 37

13825

11875

126.50| 97 75 | 98 25

98.0011908

130311855

Sm 10x 1021

5325 |6225|5775

252.75(231.251242 00

148.50

12875

138 12| $8.00 [100.00

93003228

3200|3384

iGm 14 x 1002

5375)8050/5712

254.00/218 50/231.75

134 25

114.00

124 12]100.00| 99 00

$950,3020

[3128]3074

Gm 14 %1004

5775 64.50 | 6112

237 25(231.001234 12

143.75

123.50

132.682: 6025 |4 DO

821214 41

1625 |15 33

Gm 14 x 1021

E42518125]57.78

252 75(239.00/245 87

147.80

134.00

140.75 9675 |96 25

S6o0l2482

2783|2617

G 16 x 1002

S300159.00]|58.00

250.501227 .25

238.371128.50

119.00

123 751100.00| §7.75

96.87 | 2938

2673 288

Gm 16 x 1004

S500(62.75 [ 58 87

240.761233 75[237.25

137.75

12825

133 75/ 67.00 158.25

576212386

247912432

Gm 18 x 1021

5300 (59755637

250.25(234.05 246 85

149.25

13025

135 75| 96.00 | 97.25

$662 |30 24

2755|2850

Gm 1. %1002

53.75|61.00|57.37

242.75|223 004232 67

134 25

120.76

127.50(99.25 | 968.25

9875 |26¢7

271212705

Gm 17 x 1004

57.00 1835016028

231.50[228 75]230 12

144.26

122.75

132.00) 9625 |97 25

86751921

21632 [21.90

Gm 17 x 1023

54.00 [ 62.00 | 58.00

253.25|248 501250.87

150,50

140 26

145.37/ 9925 |97 50

9837|3175

4072[36826

ICm 18 x 1002

5376 62.00|57.87

230 75|220.25/225 50

131.75

11575

123.75/69 50 | 99 25

9937 2234

2444123463

Gm 18 x 1004

5850 83.50 [ 80.00

221.751214.25(218.00

133.50

11275

12312|9275 |04.75

93751503

181818 €0

Gm _i8x1021

5275 | 61.2615700

245.001230 25

142 0|

128.50

134.25| €6.00 | 96.50

96252378

263 |3

Gm 22 x 1002

530016075 |2A.87

237 82
243 751217 75230 75

129 25

113.25

121 250100.00|98.25

912 3114

3667(3391

Gm 22 x 1004

5525|6350 /50.38

237.50|229.001233.25

13475

124.00

129.37| 63.00 | 96 00

54 50| 1900

235012125

Gm
22x 1021

5375)60.50 | 57.12

266.501231.00/243.75

145.25

1272%

138.25| 96.50 | 98.00

§725124268

257912502

Gm
23 x 5002

5360 16100)57.28

245001220 001232 50

124.00

114.80,

124.25100.00/ 98 75

69871325

27733034

Gm
23 x 1002

£550163.00)59.25

248.261222.75/235.£0

136.25

11780

126.87| $3 25 [65.25

£4.25

1861

2012]18 55

23x1021

53.50/80.5015700

252.001229 251240 62

145 50

124.00

134 75(64.75 |94 75

9475129¢C8

366913388

Gm
25x1002

54.00 | 59.25 |54 62

250.251224 £0237.57

133 25/119.50

126.371100.00/98 S0

F875 2¢2

2761|3028

Gm
25 x 1004

56.75| 637516025

231,751214 001222.87]

127 00111225

11662104 75 | 98.00

9823718132

22681312045

25 x 101

5400(81.50 (5775

254.£01225.25\2¢4 87

147.00

129.50

128 25/ 95.00 [ 55 00

590013258

31268,3253

Im
26x 1002

54 50 | 82.00 | 5625

258.50'77 '.5012¢8.80

140.50

127.25

133 87|100.00/100 00

100 C0J 31 63

277213068

Gm
28 x 1004

5500163.25]|59.12

262008231 251241 62

143.28

123 25|

133.25/ 67 2 18900

G812] 2298

2230|2264

5m
25 x 1021

S435061.75|5812

263.751267.50)260.62

150.00

133.00

141.50( 58 25 } &8 25

5723]3224

3350 3287

Gm
IOm 27 x 1002

5400 | 61.25)57.82

242.00[225.75223 87

130.25

119.00

124.62(100.001100 COI

1000032 57

2318|3074

Gm
Gm 27 x 1004

S6.00|6325'59.82

237.00[231.75/234.37

136.50

124 75

132.45/67.05197 75

976212259

233912299

Gm 27 x 102t

54 50 | 81.50 | 58.00

271.00|237.501254.25

152.57

131.25

14200/ 5675|6300

€737 3254

3188 [3225

Lam
n 20 %1002

5300 | 88.00 | 56.00

259.75(230.25[245.00

142,75

12275

13275 88758775

$875 (3284

33.42|32¢4

Gm. 29 x 1004

5525164.00{8012

248.25/1222.60(234.37

141.50

117.75

12962/ 508.50 |97 25

5837 [(23é6

2135

Cm 29 x 1021

5375 |817515775

268.25(234.501251.37

148 25

128.75

135.00| 9975 [99.75

9975(3453

27 42

Gm 30 x 1002

53.50)8125)57.37

258.50/243.50/251.50

142.50

131.0C

138 75100 02]100.00

100.00/ 31.13

23.85

Gm 30 x 1004

55.75 | 64.75 | 6025

248.00221.50(234.75

141.75

12375

132.75[ 99.25 1100.00;

996822043

2145

IGm 3G x 1021

53.00)81.75157.37

259.75[250.75[255.25

144,00

13950

141.75/100.00{99.80

8975 3280

29.37

Gm 31 x 1002

S$4.00 602615712

257 50|229.50/243 50

142.25

123.75

133.00| £9.50 [100.00

s9.75124 68

2842

Gm. 31 x 1004

5425 (63.50{58.87

255.50|232.5C1244 00

148.25

126.25

137.25/ 97.00 1100 00

$850)|3501

kLX:2]

Gm 31 x 191

S400 (8375|5887

285 50|238.50(252 0O

157 50

13825

146.87| 9250 |99 75

99623310

3100

Gm. 32 x 1002

5350 [81.50|57.50

252.25(226.25\239 25

14300

125.00

134.00100.00| 98 25

98132966

2380

Gm 32x 1004

E475]68275(5875

2365 50(221.251228.87

141.50

18.75)

120 12| 24.00 | 84.50

8425|1671

2137

KGm. 32 x 1021

53.50 | 61.50 | 57.50

248 751230 001229.37

148.00

127 00

137501 7 75 98.25

88.00 | 25.53

2219

X

5330|8219 53.24

249.85(220.732230.2¢

141.05

123.97

132.51| 67.48 | 98.08

87.78 | 27.19

2877

heck SC 155

5425 63.00 (5862

{281.501237 50/245.50

145.50

130.28

137.87/100.00(100.00

100 00} 29 87

27 40

SC 3080

55.00 | 52.00 | 58.50

257.00|243.75/250.37

132.25

12875

1:30.50(100.00]100.00

100.00 28.68

27.74

SC 3084

£8.75| 6500 | 6188

280.50(201.00/260 25

148.75

147.75

147.25 §7.75 |96 50

8712|2537

33.33

0.09

132 (091 | 1.13

808 | 858 | 928

1.57

2N

1.86 [ 415 : 3688

4281300

317

|
"SDT 001

174 | 1.20 [ 1.49

11.83 (1250 [12.21

208

277

244 | 547 | 485

563 | 32

418 | 362

On the other hand ,mean squares due to crosses x loc. were significant
for grain yield and ear height only, while, mean squares due lo their
partitioning (Lines x loc¢.) were significant for grain yield ,resistance {o late
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viil and ear height , (Testers x loc.) were significant for all the studied traits ,
while, the interaction of lines x testers x locations { L x T x loc.) was not
significant. These results showed ihal the genotypes varied significantly form
location to another and agreed with what obtained by Amer et.al, (2003).
Mean performance of 45 top crosses for grain yield at Gemmeiza,
Mallawy locations and their combined data are shown in table 2. Values
mean performance of grain yield ranged from 14.41 ard.ffed. for the cross
Gm.14 x Gm.1004 to (35.01 ard./ffed.) for the cross Gm.31 x Gm.1004 ,while,
i8 {op crosses gave higher values from the highest commercial hybrid
5.C.1585 ( 29.87 ard /fed) under Gemmeiza conditions. Values of mean
performance for grain yield ranged from (16.25 ard./fed.) for the cross Gm.14
x Gm.1004 to (40.72 ard.ffed.) for the cross Gm.17 x Gm.1021, while, 7 top
crosses gave higher values from the highest commercial hybrid 5.C. 3084
(33.33 ard /Mfed.) under Mallawy conditions. Moreover, values of mean
performance for grain yield from (15.33 ard ffed.)for the cross Gm.14 x
Cm.1004 to (36.26 ard /fed.) for the cross Gm.17 x Cm.1021 while, 17 {op
crosses surpassed from the over mean ( 29.35 ard /fed.) for combined data
of {Gemmeiza and Mallawy) locstions. Therefor, it could be considered these
top crosses are fruitful, promising, due lo the highest yield polentiality and
gave desirable values for eariness, short plants and resistance 1o lale wilt
disease. These resulls indicaled that these top crosses could bhe
recommended as promising crosses and utilize it in maize hyhrid tirgcding

programs. Estimates of variance for generzi (8 GCA) and specific {5 SCA)
combining ability and their interaction with locations are given in tatle 3. The
results showed that (§°GCA) was higher than (5~ SCA) for all the studicd
traits. This indicaled that the addilive gone action was more importance in

inheritance of ¢l sludied traits.
Table 3. Estimates of variance of gencral (5°GCA} and

specific(5°SCA) combining ability and their interaction
with two locations (Gemmeiza and Mallawy) .

Variance Day-s t? 50% Plant height Ear height resis:ar}ce fo Grait yield
silking late will %
5 2 GCA 1.623 51.€47 0.895 12,441 18.351
S 2 SCA 0.175 -2.576 -0.391 2.688 8563
S ZGCA /5 2 SCA 9.286 -20.049 -2.808 4311 2118
5?.GC ‘dx Loc. 0.045 3.420 0.857 2.208 1.063
5:SCAv Loc. -0.005 2661 0029 0333 2892
2
gﬁggj X :"c' / -9.000 1185 | -33.000 6.437 0.353
x Loc.
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These resulls are agreement with what v/as obtained by Matiznger et.al,(
1859), EL-Zeir et al, (1993), Soliman and Sadek (1999), |Ibrahim (2004) and
lbrahim and Osman (2005)for grain yield Amer ef. al,{2002)for silking date
and plant height. On the other side, the(8°GCA)x loc. interaction was

higher Heterosis percentage relative to three checks (S.C. 155, S.C. 3080
and S.C. 3084) in Gemmieza, Mallawy and combined date are presented in

table 4.

Table 4. Percentage of heterosis for 45 top crosses relalive to three
checks for grain yield in Gemmeiza, Mallawy and their
combined data,

Gemmeiza Mallawy Combined
Crosses s.C. C. I 8C. [ sC. [ SC. [ SC. [ 8¢C. | 5C. | SC. *
155 3080 | 084 | 155 | 3080 | 3084 155 | 3080 | 3084
m. 5 x 1002 2086 =" 1757|682 -3.10 | -429 [-2034*[-12.40°[-1103"[-1451~
Gm. 6 x 1004 —40.14 ** |-37.66 * |.29.25 | 36.35 ** | 3713 *~ [47..67 *|-38.34 "~ |-37.38 *1.20.83 =
Gm. 5 x 1021 -36.46 {-33.82=*]-2518~] 073 | -050 [-17.19**]|.18.72 " [.17.45"*|-20.65""
Gm. 10 x 1002 760 [ -3.77 | 878 0.73 155 [-18.39~] 433 | -284 | 564
m. 10 x 1004 -36.12 *~[-33.47 = ]-24.79 = [-3320 **[-33.78 ** | 45.90 **{.3523 " [34.22 - [-26.80 ="
m. 10 x 1021 810 [1259=[2728*" 12770 "(26.14""] 498 [17.46°"[18.29 "] 1482
Gm, 14 x 1002 2130 | 530 [-99.00°°( 14161 12.76" | -8.15 733 | 900 474 |
Gm. 14 x 1004 5176 "7 [-47.76 **[-43.20 | 4083 1 41,82 "~ [-15.25 ** [-46.47 "~ [-4564 | -47.77
Gm. 14 x 1021 1751 1-14.50 " -3.35 157 032 1-1650 [ -826 | -7.20 1-1083*]
Gm. 16 x 1002 -1.€4 243 1581 -2.45 1 .3€4 |.1880*] 014 0.14 255
Gm. 16 x 1004 -20.12" [-16.81*"] 595 | 953 [ -10.63 [-2562*[-1508*[-13.76 **[-17.14
Gm. 18 x 1021 1.24 544 [19.20"°| 053 ! 088 [-1734*[ 09 248 | -153
Gm. 17 x 1002 971" ] -596 6.31 -102 | -224 [-1863*| 585 [ 408 | -743
Gm. 17 x 1004 -35.60 **1-33.02 *[-24.28 **| <1022 | -11.32_{-26.19*"[-23.53*7|.22.34 **{.25.38 **
Gm. 17 x 1021 629 | 10.70° (2515|4361 °"]3.79 " [ 2217 " [ 26,61 " | 2858 " {23.84 "]
G, 18 x 1002 2282112231 -11.49 " 1008 | -11.90 " [-2667 *[-16.45 ]-15.14 "|-18.47 =
Gm. 18 x 1004 49,68 **[-47.59 ~*|.40.78 = | -33.65 **| -34.46"" | 4545 |42.08 **1-21.13 ~*|-43.44 -
Gm. 18 x 1021 -20.46**[17.15 =] 835 [-17.23°"].18.24 "~ .31.85 [-1882 " [-17.€5 " [-20.69 =~
Gm. 22 x 1002 425 858 [2274°*3383°132.16°°] 10,02~ [ 1840 [2025° 1582 "
m. 22 x 1004 -36.39_[-33.75 (2511 7| -14.73*|-15.28 =*[-29.93 **|-25.80 "*|-24.€5 "] -27.60 |
Gm. 22 x 1021 18.78-*1-1541 | 438 | -588 | -7.03 |-2262*] -12.64 | -11.2B )-14.75 "
m. 23 x 1002 10.31* {1489 [~0.88] 1.20 .04 [-16.80*] 594 759 | 337
Gm. 23 x 1004 -36.69 "*|-34.07 "*|-25.48 **1-25.57 " [-27.47 **[-38.63 ~*[-31.74 **|-30.53 ** [ 3339~
Gm. 23 x 1021 FI 130 11462 **] 33.00 (23357 1058 [18.68 =7 (2053 ** [ 15.81 **
Gm. 25 x 1002 1021° [14.78" (2876 077 | -9L3 | <1716 | 566 7.30 3.10
Gm. 25 x 1004 -38.67 ™ |-36.12 *|-27.79 *[-25.57 *~[ -18.50 [-32.16**] 28.56 =~ |-27.45 ~"] -30.29
Gm. 25 x 1021 1041~ [1489"7| 3600 [ 27.77°* | 12.78" | -6.15 ]| 1219* [1384" | 0§5
m. 26 x 1002 589 | 1029* (2464 124 000 [-16.77*[ 7.2 8.79 453 |
m. 26 x 1004 -23.07 **[-19.87 **[ -9.42 ** [-18.31 = [-19.61 *~|-33.09 *~[-20.85 ~* [-19.72 " [-22.86 *~
m. 26 x 1021 793 [12.41[2708° [2226"[2076 [ 050 [14.77°" /1656 12.00"
Gm_27 x 1002 904" |1356""12838] 2.5 1.86 [-1545*| 6.98 5.00 4,74
Gm, 27 x 1004 24377 [-21.23™ -10.96 - [ 1464 [-15.64 *~[.20.82 = [-19.73 ~|-18.48 **|-21.67 *
Gm, 27 x 1021 894" (1346 [28.26"-[16647|1521 -] 004 [ 1260~ [1436°"| .88 |
Gm. 20 x 1002 9.27* (1381128662197 (2048 027 [15.01°“11681~[12.23"
Gm. 28 x 1004 2079 "7 [-17.50 "] -6.74 [-22.21*"1-23.04 **][.35.04 ~[-21.14 ~*[-20.21 ~[-23.24 **
Gm. 29 x 1021 1560 [ 20.40"" [ 211 [ _0.71 2195 (7732536 [ 27592255~
m. 30 x 1002 4,22 854 [22.70-"[-1286"|-14.02"[-28.44°] 402 | -2235 | -6.34 |
Gm. 30 x 1004 -31.60°*{-28.77 **| 1847 [-21.72 ~[-22.67 *~[-35.64 "*[-26.89 **1.25.74 ~[-28.65 **
Gm. 30 x 1021 -8.80* [13.32* 12810 7.19 588 |-13.88*| 887 | 1057" | 6.24
Gm. 31 x 1002 1738|1385 | -272 | -358 | 476 [-20.73=" -10.79 | .9.40 |-12.95"
Gm. 31 x 1004 17.80 " [ 2207 ] 3800°*" 2704 [ 2549~ ] 444 [21.89°*[2379°[18.84""
Gm. 31 x 1021 10.81* [ 1541 *"[30.47 "] 1314 | 11.75~ | 699 [ 1181 [1365°°| 9.20
Gm. 32 x 1002 0.30 446 1809|1314 *[-14.20|-28.59 | 815 4568 | 842
Gm, 32 x 1004 23404 **1-3128 **|-22.31 ~| 2201 |-2256 *|-35.88 = [28.28 "~ [27.16 " | 30.02 =~
Gm. 32 x 1021 14523*"[-1098"] 063 | .0.77 | -168 |-1842~| 796 852 |10.18°
Lsp ROs 2.60 2.60 2680 | 347 317 3147 2.50 280 250
=001 3.42 3.12 342 | 418 418 4.18 3.82 3.82 382 |
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Number of top crosses showed significant and highly significant positive
heterotic effects for the three checks as follows - 10 top crosses gave
significantly heterotic effects relalive to the commerciat hybrid S.C. 155 and
ranged from (-15.76% to 17.80%), 13 top crosses gave significantly heterotic
effects relative to the commercial hybrid S.C.3080 and ranged from (-49.76%
to 30.00%) and 20 top crosses gave significantly heterotic effects relative to
the commercial hybrid S.C. 3084 and ranged from (-43.20 to 38.00) under
Gemmeiza location. 11 top crosses exhibiled significantly heterolic effecis
relative to S.C. 155 and ranged from ( -36.35% lo 48.61%), 12 top crosses
exhibited significantly heterotic effected significantly heterotic effecls reiative
to $.C.3084 and ranged from (-45.90% to 47.67%) under Mallawy location.
While, 12 top crosses showed significantly heterolic effects relative to S.C.
155 and ranged from (-46.47 to 28.56), lop crosses showed significantly
heterolic effects relative to S.C. 3080 and ranged from (-45.064 {0 28.58) and
10 top crosses showed significantly heterotic effects relative to S.C. 3080 and
ranged from (-47.77% to 30.02%). the desirable heterotic effects relative to
the three checks under Gemmeiza, Mallawy and their combined data ranged
from (8.80 1o 17.80 %, 10.29 to 22.07%, 14.62 10 38.00%, 13.14 t0 48.61 %,
11.7510 46.79%, 10.02 10 47.67%, 11.21 {o 28.56%, 10.57 to 28.58% and
10.19 to 30.02%) respectively. The highest heterotic effects were detected in
the cross (Gm. 32 x Gm.1004) followed by cross {(Gm. 17 x Gm. 1021) and
cross (Gm. 29 x Gm.1021). Number of Researchers reported high heterosis
for yield of maize; i.e., EL-Rouby and Galal (1972), Mohamed (1284),
Mzhmoud et al (1990), Abdel-Saltar et &l (1899) Mosa (2003) and Ibrahim
(2004).

General combining ability cffects for fifteen inbred lines and three
testers under Gemmeiza, Mallawy locations and their combined are
presented in table 5. The inbred lines Gm. 29, Gm. 31 gave highly significant
and desirable GCA efects for yrain yield trait and could be used directly in
hybrid breeding programs afler tesiing for yield trails. The inbred line Gm.23
gave significant and desirable GCA effects for ear height towards
(shoriness). Also, the two inbred lines Gm. 13 and Gm. 14 had highly
significant and desirable GCA effects for resistance to late wilt disease. On
the other side, desirable GCA effects of the testers Gm. 1002 and Gm.1021
for days to 50% silking towards (ear lines), tester Gm. 1002 for plant height
and ear height towards ( shoriness). The superiority of inbred lines as good
testers were noliced by Mahmoud (1896) and Ibrahim and Osman (2005).
While, the superiority of top crosses (varieties) were noticed by Amer et al
(2002) and Ibrahim (2004).

Specific combining ability SCA effecls of the 45 top crosses under
Gemmeiza and Mallawy locations and their combined are given in table
6.The top crosses Gm. 10 x Gm. 1002, Gm. 14 x Gm. 1002 and Gm. 22 x
Gm.1002 gave positive and highly significant SCA effects for grain yield trait
under two locations and their combined.
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