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ABSTRACT

Eighteen yellow maize inbred lines were top crossed to each of two testers i.e., Gm
1002 and Gm 1021, at Agricultural Research Station, ARC, Egypt during 2009 summer
growing season. Thirty-eight entries (36 top crosses + two checks; SC 162 and SC166 ) were
evaluated at Gemmeiza and Mallawy Agricultural Research Stations, ARC, Egypr in 2009
summer growing season. Data were collected on number of days to 50% siliking date, plant
height, ear height, resistance to late wilt disease, number of ears/ 100 plants, grain yield
(Mg/ha). The obtained results indicated that mean squares of locations (Loc), lines (L),
testers (1) and L % T were significant for most studied traits. The interaction was significant
between crosses, locations and their partitions for most studied traits. Non-additive gene
action plaved an important role in the inheritance of the Studzed traits comparing to additive
gene action, while, the magmtude of specific combining ability K’SCA x Loc. was higher than
general combining ability K°\GCA x Loc. indicating that the non-additive gene action was
more sensitive to locations, comparing to the additive gene action for most studied traits.
Five, one and five inbred lines exhibited significant and desirable GCA effects for grain yield
trait, under Gemmeiza, Mallawy and their combined, respectively, while, L7 inbred line
considered the best combiner for grain yield, resistance to late wilt disease and number of
ears/ 100 plants under the two locations and their combined analysis, respectively. While, L3
inbred followed by L14 were considered the best combiners for number of days to 50% silking
date, plant and ear heights towards (earliness, shortness and lower ear position). On the
other hand, the tester line, Gmi002, had desirable significant GCA effects for earliness,
shortness and lower ear position. Furthermore, Gmi1021 tester line had desirable significant
GCA effects for resistance to late wilt, number of ears/100 plants and grain yield. Three top
crosses i.e, (Gm 1021 x Li), (Gm 1021 x L4)and (Gm 1021 x L 7), gave highly values of
grain yield, as follows (12.26, 10.52 and 11.39 Mg/ ha), (11.32, 10.45 and 10.8 Mg /ha) and
(11.59, 991 and 10.75 Mg/ ha} and significantly out-yielded the two checks, SC162 and
SCI166 ( 9.56, 6.53 and 8.13 Mg/ ha) and (7.19, 9.31 and 9.58 Mg/ha), respectively, under
the two locations and their combined analysis .These new crosses were considered promising
hybrids and could be used as favorite and desirable hybrids in future.
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INTRODCUTION

Its known that developing a high yielding hybrid yielding is based mainly on the
development of inbred lines of high combining ability. Therefore, Top cross {test cross)
method using broad and/ or narrow testers is used to evaluate new improved inbred lines for
combining ability. Several procedures for developing and improving inbred lines of maize
were reported by Singh and Singh (1998) and Nawar and El-Hosary (1984). Top cross
procedure was suggested by Davis (1927) was the first who suggested the use of inbred lines
X tester or top cross as a method for evaluating maize inbred lines. The concept of general
GCA and specific (SCA) combining ability was firstly defined by Sprague and Tatum (1942).



Recently, testing resistance to late wilt disease is considered the most important test in the
evaluation and registration of new released maize hybrids. Samara et al (1962) were the first
to isolate the pathogen casing this disease from the roots and stalks of wilted maize plants.

Katta (1971) and Galal er al. (1987) found that inbred lines with narrowest genetic base
and lowest yield potential exhibited the highest genetic variation in the test crosses progenies
for most of the studied traits and could be considered as tester of choice for distinguishing the
new inbred lines for their combining abilities.

Shehata and Dhawan (1975), El-Zeir (1999), Ibrahim (2001} and Ibrahim ez al. (2007)
found that SCA effects were higher than GCA effects for grain yield and most studied traits,
while Mahmoud (1996), Soliman and Sadek(1999), El~-Shenawy et al. (2003). and Barakat
and Osman (2008) found the reverse. El-Sherbeiny e al. (2006) and Abd El-Aal (2007)
reported that additive components of gene action had the major role in the inheritance of grain
yield, number of days to 50 % silking date and plant and ear heights. While, non—additive
gene action interacted more with the environmental conditions than the additive components
of grain yield. Soliman ef al. (2007) reported that the magnitude of dominance effects were
the major source of the total genetic variance.

The main objectives of the present study were to: 1) evalvate 36 top crosses for grain
yield and other agronomic traits, 2) estimate general combining ability effects, for lines and
testers, and specific combining ability effects for new crosses and . 3) determine variance due
to GCA and SCA and their interaction with the two locations.

MATERIALS AND METHODS

The materials used in the present study were eighteen new yellow maize inbred lines in
S4 generation (L1 to L18, Table 1) derived from a wide genetic base population through
selection from segregating generations, in the disease nursery field at Gemmeiza
Experimental Research Station In 2008 summer growing season, the eighteen lines were top
crossed to each of two narrow base tester lines, i.e., Gm.1002 and Gm.1021, at Gemmeiza
Experimental Research Station. The two tester lines are being used in seed production of
commercial single and three way cross hybrids. The 36 resultant top crosses, in addition to the
two commercial check hybrids; i.e., SC162 and SC166 were evaluated at Gemmeiza and
Mallawy Agricultural Research Stations in 2009 summer season.

The experimental design was a randomized complete block design, with four
replications. Plot size was one ridge, 6m long and 80 cm wide, and hills, were spaced at 25
cm along the ridge. Three kernels were sown per hill and thinned later to one plant per hill.
Al agronomic field operations were carried out as recommended.

Data recorded were number of days to 50% silking, plant height (cm), ear height (cm),
resistance to late wilt disease % (was submitted to the arcsine of the square root
transformation), number of ears/100 plants and grain yield( adjusted to15.5% grain moisture
content and converted to ( Mg/ha) . Statistical analysis was performed according to Steel and
Torrie (1980). Combining ability analysis was computed, using the line X tester procedure
suggested by Kempthorne (1957). Combined analysis of the two locations was done,
according to homogeneity test of the error variance of the two experiments.
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Table (I): Names and pedigree of eighteen inbred lines studied:

Serial No. | Name Pedigree

1 Gm 1401 L1 | CIMMYT- pop- 31
2 Gm 1402 L2 CIMMYT- pop- 31
3 Gm 1403 L3 CIMMYT- pop- 31
4 Gm 1404 L4 | CIMMYT- pop- 31
5 Gm 1405 L5 CIMMYT- pop- 31
6 Gm 1406 L6 COMP- 21

7 Gm 1407 L7 COMP-21

8 Gm 1408 L8 COMP- 21

9 Gm 1409 L9 COMP-21

10 Gm 1410 L10 COMP- 21

11 Gm 1411 L11 CIMMYT- pool-22
12 Gm1412 L12 CIMMYT- pool-22
13 Gm 1413 LI13 CIMMYT- pool-22
14 Gm 1414 L14 CIMMYT- pool-22
15 Gm 1415 LI15 CIMMYT- pool-22
16 Gm 1416 L16 CIMMYT- pool-22
17 Gm 1417 L17 CIMMYT- pool-22
18 Gm 1418 LIS CIMMYT- pool-22

RESULTS AND DISCUSSION

Mean squares of the two locations and their combined analysis for the six studied traits
are shown in Table 2. Mean squares due to crosses , lines and testers for the six studied traits
under the two locations were significant, as well as mean squares due to (Ix T) interaction
were significant in most cases, except of number of ears/ 100 plants at Mallawy location.
However, mean squares over two locations were significant as well as mean squares due to
lines, testers and Lx T interaction were significant, except some cases herein. While, mean
squares due to L. x Loc, T x Loc and L x T x Loc were significant in some cases for the
studied traits. The obtained results indicated that there was a wide diversity among studied
lines and testers in their contributions to the performance of top crosses. Where, Highly
significant differences were detected among locations for all studied traits, indicating that the
two locations differed in their environmental conditions. In addition, the interaction of tester x
Loc was significant for plant height and resistance to late wilt disease. These results showed
that the genotypes varied significantly among each other and ranked differently from location
to another as reported by Shehata ef al. (1997) and Abd El-Azeem et al. (2009).

Mean performance for the six traits at Gemmeiza, Mallawy and their combined are
presented in Table 3. Mean performance of days to 50% silking ranged from 61.5 for (Gm
1021x L15) cross to 67.8 days for (Gm 1021x L8) and (Gm1021x L16) crosses (Gem), from
54.3 for (Gm1021x L 14) cross to 60.3 days for (Gm1002 x L5) and (Gm1021x L12) crosses
(Mall) and from 58.0 for (Gm 1021x L14) cross to 63.9 days for (Gm 1021x L8) cross
(Comb.). Thirty one top crosses were significantly earlier than the earliest check SC162 (62.4
day). These results indicated that these new crosses were more earlier than the two checks in
the present study herein.

.
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For plant height, means ranged from 245.5 cm for (Gm 1002x L3) cross to 290.3 cm
for (Gm 1002x L7) cross (Gem.), from 202.8 cm for (Gm 1002x L3) cross to 267 cm for
(Gm1021% L4) cross (Mall.) and from 214.8 cm for (Gm 1002 x L18) cross to 278 cm for
{Gm 1021x L4) cross (Comb.). Number of these new top crosses were significantly shorter
than the shortest check of (SC166). For ear height, means ranged from 128.8 cm for (Gm
1002% L3) cross to 165.8 ¢m for (Gm 1021x L7) cross (Gem.), from 102 cm for (Gm 1002 x
L18) cross to 137.5.5 cm for (Gm 1021 x L4) cross (Mall.) and from 120 cm for (Gm 1002 x
L14) cross to 149.3 cm for (Gm 1021 x L4) cross(Comb.). Twenty two new top crosses had a
significantly lowest ear placement than the check of (8C162). For resistance to late wilt
disease, means ranged from 91.5 % for (Gm 1021 x L17) cross to 100% for most the
remaining crosses under the two locations and their combined data. This indicated that all
these new top crosses have resistance to late wilt disease.

For number of ears/ 100 plants , means ranged from 100 for (Gm1021 x L17) cross to
135.1% for (Gm 1002 x L6) cross (Gem.), from 96.2% for (Gm 1002 x 1.9) cross to 117.0 %
for (Gm1021x L3) cross (Mall) and from 100 for (Gm 1021xL17) to 119.1 for (Gm 1002 x
L7) cross (Comb.).These results indicated that most of new top crosses have prolific trait.
While, grain yield means ranged from 5.28 Mg/ha for (Gm 1002 x L11) cross to 12.26 Mg/ha
for (Gm 1021 x L1) cross, from 6.96 Mg/ha for (Gm 1021 x L11) cross to 11.36 Mg/ha for
(Gm 1021x L3) cross and from 6.25 Mg/ha for (Gm1002 x L11 ) cross to 11.39 Mg/ha for
- (Gm 1021x L.1) cross under Gemmeiza, Mallawy locations and their combined, respectively.

~ Also, in this respect, three top crosses; namely, (Gm 1021x L1), (Gm 1021 x L4) and (Gm
1021% L7) gave high values of grain yield as follows (12.26, 10.52 and 11.39 Mg/ha), (11.32,
10.45 and 10.89 Mg /ha) and (11.59, 9.91 and 10.75 Mg/ ha) comparing to the two checks
SC162 and SC166 (9.56, 6.53 and 8.13 Mg/ha) and (7.19, 9.31 and 9.58 Mg/ha) under the two
locations and their combined. These results in herein showed that means of studied traits
differed from location to another and the obtained new crosses are considered promising
hybrids and could be used as favorite and desirable hybrids in future. Estimates of variance
for general and specific combining ability (K* GCA, K? SCA) and their interactions with
locations are shown in Table (4).

The results revealed that K> SCA was higher than K> GCA for all studied traits, except
resistance to late wilt disease under this study. These results indicated that the non-additive
type of gene action was more important than the additive one in the inheritance of all studied
traits. These results showed the importance to make crosses between these inbred lines to
useful from non-additive effects and they are in agreement with those obtained by Shehata ef
al. (1997) , Amer (2002) , Ibrahim (2004) and Ibrahim ef al. (2007)

On the other hand, the magnitude of K* SCA x Loc was higher than that of K> GCA x
Loc for all studied traits indicating that the additive gene action interacted more with locations
{environmental conditions) than the non-additive component for these traits. These results are
in agreement with the findings of several investigators who reported that specific combining
ability to be more sensitive to environmental changes than general combining ability Shehata
and Dahawan (1975) Ibrahim and E}-Ghonemy (2010) for grain yield and most studied traits.

114



Table (2): Analysis of variance for 36 top. crosses at Gemmeiza and Mallawy research
stations and their combined analysis, 2009 season.

Source DF No. of Plant height Ear Resistance No of Grain
days to height to late wilt ears/ yield
50% 100 { Mg/ha)
GEMMEIZA
Reps 3 0.55 28.45 60.9 5.01 204.1 0.623
Crosses (C) 35 6.66** 483.1%* 267.2%* 139.63 296.12%* | 12.192**
Lines(L) 17 9.1%* 723.6%% 390.12%* 158.392 254.9%* 16.19%*
Testers(T) 1 2.3ns 12.84ns 27.56ns 146.612ns 281.96ns 0.149ns
LxT 17 4.5* 270.3** 158.4%* 120.46%* 338.18%* 8.902**
Error 106 1.58 26.6 23.88 1.08 66.01 0.836
X 58.6 270.0 150.8 87.16 108.9 8.317
CV% 2.15 1.91 3.24 1.19 7.46 10.99
MALLAWY
Reps 3 2.34 94.25 69.82 1.241 66.51 4.019
Crosses (C) 35 10.40%* 748.47%% 265.53%* 9.00** 70,73ns 4.363**
Lines(L) 17 14.63** 904.56%* 319.52** 9.00*+ 85.8%* 5.631**
Testers(T) 1 0.17ns 532.82%* 2.25ns 9.00%* 22.72ns 0.111ns
LxT 17 6.78*%* 605, 1%* 227.0%* 9.00** 58.48ns 3.346*
Error 106 2.17 51.65 27.9 1.241 3598 1.290
i 65.8 2204 1174 89.75 103.4 8.889
CV% 2.24 3.27 4.5 1.24 5.8 12.78
COMBINED ANALYSIS
Locations(Loc.) 1 3535.0%* | 166849.4%* | 80500.8%* 483.61%* 3080.6** 23.91*
Reps/Loc. 6 1.44 61.35 65.4 314 135.33 2.20
Lines(L) 17 21.16%* 1245.15%* 575.9%* 87.03%9ns 187.32%* 17.50**
Testers(T) 1 0.59ns 190.13ns 22.78ns 108.78ns 232.38ns 0.003ns
LxT 17 0.47%* 584.57%* 282.38%* 72.97ns 223.67%* 8.798*
L x Lo¢ 17 2.57as 383.01** 133.74%* 80.35** 134.41%* 4.321**
T x Loc 1 1.88ns 355.53*+ 7.03ns 46.83*~ 72.30ns 0.257ns
LxTxLoc 17 1.81ns 290.83*+ 103.02%* 56.49%* 172.99%* 3.450%*
Error 210 1.88 35.13 25.89 1.17 51.0 0.998
i 62.2 245.2 134.1 88.5 106.2 8.60
C.Vv% 2.20 2.55 3.80 1.22 6.73 11.62

* *% Significant at 0.05 and 0.01 levels of probability, respectively.
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Table (3): Means of the six studied traits for the 36 top crosses and the two checks at
Gemmeiza, Mallawy and their combined analysis in 2009 season.

S;;‘.a] Crosses No. of days ;‘; ti“ Y SHKing | b0 ¢ height (em.) Ear height {cm.)
Gem. Mal, Comb. | Gem, | Mal | Comb. | Gem. | Mal. | Comb,

1 L1xGm1002 | 67.0 | 595 | 633 | 268.0 | 2245 2463 | 157.3 | 118.8 | 138.0
2 |L1xGm1021 | 663 | 588 | 625 [2703|218.3| 2443 | 158.0 | 120.5 | 1393
3 L2xGm1002 | 663 | 585 | 62.4 |2558|2265| 2411 | 147.8 | 1128 | 1303
4 L2xGm1021 | 645 | 593 | 619 |269.3 |224.8| 247.0 | 1478 | 1155 | 1316
5 L3xGmi002 | 638 | 583 | 610 |2455|202.8| 2241 | 1288 | 1113 | 1200
6 L3xGmi021 | 655 | 588 | 621 |260.3 (2208 2405 | 1413 | 122.8 | 132.0
7 | L4xGm1002 | 653 | 585 | 619 |279.0|232.5] 2558 | 160.0 | 128.8 | 144.4
8 | L4axGm1021 | 650 | 593 { 621 | 289.0|267.0| 278.0 | 161.0 | 137.5 | 149.3
9 | L5xGm1002 | 67.0 | 603 | 63.6 |270.3|2163| 2433 | 1555 | 1203 | 1379
10 lLsxGm1021 | 67.0 | 590 | 630 |2635|2163]| 2399 | 1408 | 117.5 | 1201
11 | LexGm1002 | 67.0 | 57.9 | 624 | 2960|2363 266.1 | 1575 | 1358 | 146.6
12 | L6xGm1021 | 665 | 585 | 625 | 2745|2283 | 2514 | 1525 | 116.0 | 1343
13 |L7xGm1002 | 650 | 595 | 623 27652253 2509 | 1555 | 122.3 ]| 138.9
14 | L7xGmi021 | 665 | 50.5 | 633 |2903 2235 2569 | 1658 | 1155 | 140.6
15 | L8xGm1002 | 658 | 59.0 | 62.4 | 2863|2223 | 2543 | 158.0 | 1153 | 136.6
16 | L8xGm1021 | 678 | 60.0 | 639 27152220 2468 | 1585 | 119.8 ] 139.1
17 | L9xGm1002 | 66.8 | 585 | 62.6 |280.3 2183 2403 | 158.0 | 119.0 | 1385
18 | LOxGm1021 | 67.0 | 59.8 | 63.4 | 28032288 2545 { 1583 | 119.0] 139.0
19 | L10xGm1002 | 658 | 593 | 625 |274.8]231.5| 2831 | 1498 | 1115 | 130.6
20 | LI0XGm1021 | 665 | 60.0 | 633 | 2643|2288 2465 | 153.0 | 134.8 | 143.9
21 | L11xGm1002 | 665 | 585 | 625 267012213 | 2441 | 1425 | 1163 | 129.4
22 | L11xGm1021 | 643 | 585 | 614 | 280.0 | 220.5| 2503 | 160.5 | 117.8 { 130.1
23 | L12xGm1002 | 655 | 58.5 | 62.0 |2828 2060 | 2444 | 15L5 | 110.5 | 1310
24 | L12xGm1021 | 650 | 603 | 62.6 |267.8|223.3| 2455 | 1475 | 117.0 | 1323
25 | L13xGm1002 | 64.0 | 57.3 | 60.6 2713|2373 | 2543 | 154.0 | 124.8 | 1394
26 | L13xGm1021 | 653 | 58.9 | 620 |258.5 {2165 | 237.5 | 1435 | 1053 | 124.4
27 | L1dxCm1002 | 67.0 | 589 | 629 |262.0)2205] 2413 | 1495 | 1180 | 1338
28 | L14xGm1021 | 618 | 543 | 580 |2515]2168( 2341 | 1355 | 104.5) 120.0
29 | L15xGm1002 | 620 | 553 | 58.6 | 2683 {217.5] 242.9 | 1480 | 1158 | 1319
30 | L15%Cml1021 | 615 | 565 | 59.0 | 267.0 | 2203 | 243.6 | 158.8 | 1203 | 139.1
31 | L16xGm1002 | 648 | 575 | 611 |2593 |219.0 239.1 | 1413 | 1138 | 1275
32 | L16xGm1021 | 67.8 | 59.5 | 63.6 | 2615 219.0] 2403 | 1510 | 116.8 | 133.6
33 | L17xGm1002 { 67.0 | 59.8 | 63.4 |264.8|233.0! 2489 | 147.8 | 1120} 1209
34 | L17xGml021| 67.3 | 588 | 63.0 |268.0|2145] 2413 | 146.8 | 1023 | 126.0
35 | L18xGm1002 | 67.3 | 60.0 | 63.6 |249.5]170.0| 2148 | 1423 | 102.0 | 1221
36 | L18xGm1021 | 67.0 | 59.8 | 63.4 |269.0 |220.8 | 2449 | 14L0 | 107.3 | 1241
SC 162 62.8 | 62.4 | 62.6 | 28802290, 2585 | 163.0 | 115.0 | 139.0
Checks SC166 640 | 630 | 635 |280.0 2300 2550 | 158.0 | 124.2 | 1411
Lsp 0.05 206 | L10 | 116 | 722 | 12.65]| 928 | 684 | 7.40 | 5.04
S5 om 269 | 139 | 152 | 941 |1648| 949 | 892 | 9.64 | 656
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Table (3): Cont.

) Resistance to late wilt Number of ears/ 100 Grain yield ( Mg/ha )
Serial Crosses disease plants
no- Gem. | Mal. | Comb. | Gem. | Mal. | Comb. | Gem. | Mal | Comb.
1 L1xGm1002 920.0 90.0 90.0 | 102.6 | 100.0 | 1013 { 7.20 8.04 7.62
2 LIxGm1021 90.0 90.0 90.0 133.3 103.0 | 118.2 12.26 | 10.50 | 11.38
3 L2 x Gm 1002 90.0 90.0 90.0 102.6 98.9 100.8 8.47 8.99 8.73
4 L2 xGm 1021 90.0 90.9 90.0 103.8 | 100.0 | 10L9 8.16 9,01 8.58
5 L3 x Gm 1002 90.0 20.0 90.0 100.0 | 101.1 100.,5 8.51 8.01 8.26
6 L3 xGm 1021 96.0 90.0 90,0 110.6 | 117.0 ; 1138 8.85 11.35 | 10.10
7 L4 x Gm 1002 90.0 90.0 90.0 102.4 100.0 101.2 8.77 11.19 9.98
8 L4 x Gm 1021 90.0 90.6 90.0 120.2 | 100.0 110.1 11.36 | 10.34 | 10.89
9 L5 x Gm 1002 920.0 90.0 90.0 115.7 ¢ 1050 | 1103 | 1LI13 | 10.04 | 10.59
10 LS xGm 1021 90.0 90.0 90.0 104.8 102.0 1034 7.89 8.84 8.37
11 Lé6x Gm 1002 90.0 90.0 90.0 115.6 | 100.0 | 107.8 | 11.22 8.77 9.99
12 L6 x Gm 1021 90.0 90.0 90.0 1045 | 104.0 104.3 8.27 $.25 8.76
13 TL7xGm 1002 | 90.0 90,0 90.0 | 1351 ] 103.0 | 1191 | 11.54 | 991 10.72
14 { L7 xGm 1021 90.0 90.0 90.0 1268 | 1020 | 1144 | 11.30 | 940 | 10.35
15 L8 x Gm 1002 77.2 80.9 79.1 108.5 97.6 103.1 7.34 8.96 8.15
16 | L8 xGm 1021 90.0 90.0 90.0 107.1 | 101.0 | 104.1 8.97 9.16 9.07
17 L9 x Gm 1002 74.9 90.0 824 108.1 96.2 102.2 7.11 741 7.26
18 L9 x Gm 1021 90.0 90.0 90.0 101.3 | 100.0 | 100.7 6.12 7.40 6.76
19 | L10xGm 1002 | 90.0 90.0 90.0 | 102.4 | 1000 | 101.2 | 6.03 | 822 7.13
20 | L10xGm 1021 | 90.0 90.0 90.0 | 1059 1023 | 1041 6.11 8.46 7.28
21 | L1IxGm 1002 | 90.0 90.0 90.0 | 1025 | 100.0 ; 1013 | 5.30 7.21 6.25
22 L11xGm1021 | 90.0 90.0 90.0 ( 113.8 | 1006 | 1069 | 7.36 6.94 7.15
23 L12xGm 1002 | $0.0 90.0 90.0 103.8 | 100.0 101.9 | 10,52 10.01 10.26
24 L12x Gm 1021 90.0 90.0 90.0 108.0 ; 104.0 | 106.0 7.10 8.53 7.82
25 | L13xGm 1002 | 77.2 90.0 83.6 103.9 | 168.0 | 1060 | 7.41 10.49 | 895
26 L13x Gm 1021 73.8 90.0 833 113.6 99.4 106.5 6.48 8.25 7.40
27 L14x Gm 1002 { 76.6 90.0 90.0 102.5 | 104.3 | 103.4 | 6.415 8.99 7.71
28 L14x Gm 1021 90.0 90.0 90.0 1119 103.0 107.0 7.54 9,22 8.40
29 LisxGm 1002 | 90.0 90.0 90.06 111.9 | 115.0 | 1135 8.20 8.45 8.32
30 L15x Gm 1021 90.0 90.0 90.0 110.2 | 107.0 108.6 8.44 %.17 8.81
31 L16x Gm 1002 90.0 90.0 90.0 104.9 100.0 102.4 8.05 7.78 7.91
32 Li6x Gm 1021 90.0 90.0 90.0 109.7 ;| 1040 | 106.9 7.76 8.29 8.03
33 | L17xGm 1002 | 90.0 90.0 90.¢ | 1047 | 100.0 | 1023 | 8.44 8.40 8.42
34 Li7x Gm 1021 73.2 90.0 81.6 100.0 ; 100.0 100.0 | 7.736 9.10 8.41
35 L18x Gm 1002 74.9 90.0 824 106.8 | 105.3 106.1 8.67 8.36 8.51
36 | L18xGm 1021 | 90.0 90.0 90.0 ; 100.0 | 100.0 ) 100.0 | 7.41 7.65 7.51
Checks SC 162 90.0 90.0 90.0 | 1320 | 98.0 | 1150 9.56 6.53 8.13
SC166 90.0 90.0 90.0 : 1260 | 119.0 | 1225 | 7.20 9.31 9.58
L.S.D. 0.05 1.51 1.10 1.64 8.04 594 7.07 0.91 1.12 1.20
0.01 L.96 1.44 2.13 10.48 7.74 2.21 .18 1.47 1.57
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Table (4): Estimates of variance for general and specific combining abilities and their
interactions with locations at Gemmeiza and Mallawy in 2009 season.

Ne. of days Plant Ear Resistance | Number of N
Variance 0 50 % height height to late wilt ears/ G(r:/};i:;d
Silking date {em,) (em.) disease 130plants
K GCA 0.008 0.683 -145.61@ 0.121 0.698 0.014
K?SCA 0.863 25.195 18.58 -0.925@ 11.160 0.669
KGCA / K’SCA 0.009 0.027 -1.84@ -0.131@ 0.063 0.021
K® GCA * Loc. 0.006 1.961 0.318 0.292 -1.741@ -0.029@
Isz SCA x Loc, 0.108 8.088 9.641 6.915 15.250 0.626
K* GCA x Loc. /
K?SCA x Loc. 0.56 0.242 0.033 0.042 -0.114@ -0,093@

(@ Variance estimates preceded by negative sign is considered zero.

General combining ability effects for eighteen inbred lines and two testers, under
Gemmeiza, Mallawy locations and their combined data are given in Table (5). Five, one and
five inbred lines exhibited significant and desirable GCA effects for grain yield trait under the
two locations and their combined data, respectively, while, the inbred line, L7, was
considered the best combiner for grain yield and number of ears/ 100 plants under the two
locations and their combined data , respectively. These inbred lines herein could be directly
used in hybrid breeding program after many yield trials. On the other hand, four inbreeds;
ie, (L3, 113, L14 and L135), exhibited significant and desirable GCA effects for number of
days to 50% silking date under two locations and their combined data towards earliness. The
inbreeds, (L3, L14 and L18), exhibited significant and desirable GCA effects for plant height.
Also, the inbred lines (L3, L14, L17and L18), exhibited significant and desirable GCA
effects for ear height , while, the inbred , L3 , followed by L14, were considered the best
combiners for number of days to 50% silking date, plant and ear heights, towards (earliness,
shortness and lower ear position).

In this respect, significant and desirable GCA effects of the testers were obtained for
the tester line, Gm1002 for number of days to 50% silking date, plant height and ear height,
towards (earliness, shortness and lower ear position), while, the tester line, Gm 1021 showed
significant and desirable GCA effects for resistance to late wilt disease, number of ears/100
plants and grain yield. The superiority of inbred lines as good testers were noticed by several
investigators such as Mahmoud (1996), Al-Naggar ef al. (1997), Amer (2002) and Ibrahim
and El- Ghonemy (2010).

Specific combining ability (SCA) effects of the 36 top crosses under the two locations
and their combined data, are presented in Table (6). Results showed that the favorabie SCA
effects were observed in the top cross (Gm 1021 x L1) for grain yield under the two locations
and their combined.

The top cross, (Gm1021x L.14) exhibited significant and desirable SCA effects number
of days to 50% silking data towards, earliness. For plant height, the top cross (Gm 1021x
L.13) gave significant and desirable SCA effects for this trait towards shortness.

Two top crosses ie. (Gmi021xL14) and (Gm1002xL3) exhibited significant and
desirable SCA effects for ear height towards lower ear position under Gemmeiza and
Mallawy locations and their combined .Thus, plant breeder prefer to select for lower ear

position and its known that early maturing varieties are shorter and late maturing ones are
taller.
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Also, the top cross (Gm 1021 x L1) exhibited significant and desirable SCA effects for
number of ears/ 100 plants, while, the top cross (Gm1021 x L8) had significant and desirable
SCA effects for resistance to late wilt disease. The previous top crosses in the present study
considered the best top crosses for the different studied traits. In this context, The obtained
results exhibited that number of new top crosses had specific combining ability (non-additive
effects) which it leads the breeder to the importance of non- additive effects and to wutilized
hybrid vigor (useful heterosis) to maximize the yielding ability for these top crosses from
through these yield components and to keep their parents as a source of favorite and desirable
genetic materials.

Table (5): Estimates of generail combining ability effects for eighteen inbred lines, two
testers at Gemmeiza, Mallawy and their combined data in 2009 season.

Lo No. of D"”;a"tz“ % Silking Plant height Ear height
Gm Mal Comb Gm Mal Comb Gm Mal Comb
L1 0.417 0.910 0.663* -0.965 -0.576 0,771 6.92%% 2.361 4.64%*
L2 0.167 0,340 -0.087 -1.590 3.674 -1.958 -2.95 -3.14 -3.045*
L3 -0.808** | -1.090%* | -0.849%% | .17.215%* | -10.201** | -13,708** | -15,70%*% | -530** -7.983%=
L4 0.167 -0.590 -0.212 13.910%% | 27.80** 20.835%* 9.80%* 15.90** 12.80%*
LS 0917+ | 1.285% | 1.101%* -3.215 -5.701 -4.458 -2.576 1.611 -0.483
L6 -0.583* 1.034% 0.226 15.160%* 10.30** 12.73%+ 4.30% 8.60"* 6.46**
L7 0.792%+ 0.035 0.413 13.285%* 2.424 7.85%* 9.92%% 1.60** 577w
L3 0.792*% | 1.035% | 0.913** | B8.785%* 0.174 4,48 7.55%+ 0.236 3.89
L9 0417 1.160* 0.788 10.160** 1.549 5.835% T.A40%* 2.10 4.80%*
L 10 0.917** 0.410 0.663* -0.590 8.18* 3.792 0.674 5.86** 3.27+
L1l -0.208 -0.340 -0.274 3.410 -1.076 1.167 0.700 -0.264 0.267
L12 0.667* -0.465 0.101 5.160** -7.326* -1.083 -1.201 -3.514 -2.358
L13 -0.708** | -L090* | -G.899** | -5.215** 4.924 -0.146 -1.951 -2.264 -2.108
L4 -2.208%* | -1.340** | -1.774** | -13.340%* | .7.326* -8.333%* | -8.201** | -6.014** | -7.108**
L 15 -2.833%% | _3.965** | -3.399** -2,465 -3.076 2.1 2.299 0.736 1.517
L16 -0.208 0.535 0.163 9.715%* -2.951 -6333%% ) 4.576%* -2.264 -3.420*
L 17 0.542* 1.410*%* | 0.976%» -3.715%* 1.799 -0.958 -3.451* -8.639%* -6.045%*
L18 LI67** | 1.410%* | 1.288%* -5.840** -26.58** | .16.208** | -9.076** | -12.639** | -10.B58*%*
Testers
1-Gm 1002 -0.185* -0.035 -.045 -1.299* -1.924 -0.813 -1.438* -0.125 -0.281
2-Gm 1021 0.185* 0.035 0.045 1.299* 1.924 0.513 1.438* 0.125 0.281
L8.D. | 0.05 0.53 1.03 0.604 3.61 6.33 4.815 342 3.70 3.08
fines 0.01 0.69 1.34 0.787 4.7 8.24 6.275 4.46 4.82 4.01
LS.D. | 0.05 0.18 0.68 0.202 1.21 211 1.61 1.14 1.23 1.03
fosers 0.01 0.23 0.89 0.263 1.57 2.75 2.09 1.49 1.61 1.34
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Table (5): Cont.

) Resistance to late wilt disease Number of ears/100 planis Grain yield (Mg/ ha)
Hnes Gm Mal Comb Gm Mal Comb Gm Mal Comb
L1 2.844%* 0.250 1510 | 9.127*% | -0.808 | 4.159* | 1.412** | 0.361 0.851**
L2 2.844%* 0.250 1.510 S.661* | -2.846 | -4.153* ; -0.004 0.111 0.101
L3 2.844** 0.256 1.510 -3.573 | 6.729*%* | 1.578 0.363 0.736 0.601
L4 2.844** 0.250 1.510 2.465 -2.308 6.078 | 1.744** | 1.736** | 1.601**
LS 2.844** 0.250 1.510 1.396 1.192 1.291 5 1.193** 0.611 0.976**
L6 2.844%* 0.250 1.510 | 10.965*% | 1,192 | 6.078%* | 1.431** 0.361 0.976**
L7 2.844%= 0.250 1.510 | 12.327** ; 4.308* | 5.509%* | 3.101** 0.836 1,913+
L§ -3.582%* -4.250 -3.865 -1.035 -2.996 -2.016 -0.162 0.111 -0.86
L9 -4,719%* 0.250 -2.177 -4.123 | -4.221* | 4172 | -1.701 | -1.389%* 1_52_ e
L10 2.844** 0.250 1.510 -4,698 1171 | -2934 | -2.249 0.639 1.4 6-2**
L 11 2.844%# 0.250 1.510 0,723 -2.308 § -1.516 | -1.991 | -L.764%% 1.83:7 o
L12 2.844%* 0.25¢0 1.510 -2.985 0.308 | -1.647 0.491 0.361 0.476
L13 -11.669%* | 0.250 -5.552 -0.060 1.404 0.672 -1.371 0.486 -0.399
L14 -3.856%* 0.250 -1.740 -2.098 1.329 0.384 | -1.338 0.236 -0.524
L5 2.844** 0.250 1.510 2.202 8.692%* | S.447%% [ 0.002 -0.139 -0.087
L 16 2.844%* 0.250 1.510 -1.560 0.308 | -0.934 | -0411 0.764 -0.649
L 17 -5.581** 0.250 2,615 | -6.523 | -2.308 | -4.416* | -0.218 -0.389 -0.399
L18 -4.719** 0.250 -2.177 -3.435 l 0.354 -2.541 -0.282 -0.764 -0.524
Testers
1-Gm 1002 -1.009%* | .0.280* | -0.615* | -1.399 -0.397 | -0.898 | 0.32** | -0.280*% | -0.44%*
2-Gm 1021 1.009%** 0.280* | 0.615* 1.399 0.397 0898 | -0.32** | 90.280* 0445
L.S.D. lines 0.05 0.73 0.78 1.54 5.59 4,20 4.04 0.64 0.80 0.60
0.01 0.95 1.02 2.01 7.41 5.47 527 0.83 1.04 0.78
L.S.D. tesers 0.05 0.24 0.26 0.51 1.90 1.40 1.38 0.21 0.27 0.20
0.01 0.32 0.34 0.67 247 1.82 1.75 0.28 0.35 0.26

* %% gionificant at §.05 and 0.01 levels of probability, respectively.
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Table (6): Estimates of specific combining ability effects for 36 top crosses at
Gemmeiza, Mallawy and their combined for number of days to 50% silking
date and plant and ear heights in 2009 season.

Serial Crosses Days to 50 % Silking Plant height Eer height
nao. Gem Mal Comb. Gem. Mal Comb. Gem Mal Comb.
1 L1xGml1002 0.340 0.500 0.420 -1.424 5.049 1.813 0.063 -0.750 -0.344
2 L1xGm1021 -0.340 -0.500 -0,420 1,424 -5.049 -1.813 -0.063 0.750 0344
3 L2xGm1002 0.840 -0.250 0.295 -7.049* 2,799 -2.125 0438 -1.250 -0.406
4 L2xGm1021 -0.840 0.250 -{.295 7.049+ -2.799 2.125 -0.438 1.250 0.406
5 L3xGm1002 -0.910 -0.125 -.517 -7.674* -7.076 -7.375* -5.813%* -5.625* 5,719+
& L3xGm1021 0910 0.125 0,517 7.674* 7.076 T.375* 5.813** 5.625* 5.719%+
7 L4xGm1002 4.090 0.250 -0.080 -5.299 -15,326** | -10.313* -0.063 -4,.250 -2.156
8 L4xGm1021 -0.090 0.250 0.080 5.299 15.326** 10,313 0.063 4.250 2.156
9 L5xGm1002 -0.035 0.750 0.358 3.076 1.924 2.500 7.813%* 1.500 4.656
10 L5xGm1021 0.035 -0.750 -0.358 -3.076 -1.924 -2.500 =7.813%* -1.500 -4,656*
11 LoxGm1002 0.215 -0.250 -0.017 10.451%* 5924 8.188* 2938 10.000** | 6.469**
12 L6xGm1021 -0.215 0.250 0.017 -10.451** -5.924 -8.188* -2.938 -18.000** | -6.469%*
13 L7xGm1G02 -0.785 0.125 -0.330 -7.174* 2.799 -2,188 -4.658 3.500 0.594
14 L7xGml621 8.785 -0.125 0.330 7.174* -2.799 2,188 4.688 -3.500 0.59%4
15 L8xGm1002 -1.035 -0.375 -0.705 7.076*% 2.049 4.563 0,188 -2.125 -0.969
16 L8xGm1021 1035 0375 0.705 -1.076% -2.049 -4.563 -0.188 2,125 0,969
17 LexGm1402 -0.160 -0.500 -0.330 -0.299 -3.326 -1.813 0.313 £0.250 0.031
18 L9xGml1021 0.160 0.500 0.330 0.299 3.326 1.813 -0.313 0.250 «(.031
19 Li10xGm1002 | -0.410 -0.250 -0.330 4951 3.299 4,125 -1.188 | -11.500%% | -6.344**
20 L10xGm1021 0410 0,250 0.338 -4.951 -3.299 -4.125 1.188 11.500** | 6.344**
21 L11xGm1002 1.0%0 0125 0.607 -£.799 2.299 -2.250 -B.563%* -0.625 -4,594*
22 L11xGm1021 -1.090 -0.125 -0.607 6.799 -2.299 2,250 8.563** 04625 4.594
23 L12xGm1002 0.215 -0.750 -0.267 7.201* -6.701 0.250 2438 -3.125 -0.344
24 L12xGm1021 -0.215 0.750 0.267 -7.201* 6.701 -0.250 -2.438 3.125 0344
25 L13xGml{02 -0.660 -0.625 -0.642 6.076 12.299** 9,188** 5.688** 9. 875%* T.781%*
26 L13xGml1021 0.660 0.625 0.642 -6.076 ~12,299%* | _0 188** | _5688** | -9.875%* | .7.781**
27 L14=Gm1002 | 2.590** 2.375%% | 2.483** 4,951 3.799 4375 TA438%* 6.875* T.156%*
28 L14xGmI02] | -2.890%* [ 2375%+ | -2 483+ -4.951 -3.799 -4.375 ~7.438** | -6.878% | -7.156%*
29 L15xGm1002 0.215 -0.500 -0.142 0326 0.549 0.438 -4.563 -2.125 -3.344
30 L15xGm1021 -0.215 0.500 0.142 +0.326 -0.549 -0.438 4.563 2.125 3.344
3 L16xGm1002 | -1.835* -0.875% | -1.205%* -1.424 1.924 3250 -4.438* -1.125 -2.781
32 L16xGm1021 1.535* 0.875* 1.205%* 1.424 -1.924 -0.250 4438 1.125 2.781
kX L17xGm1002 0,160 0.625 0.233 -1.924 11.174** 4.625 0938 3.500 2219
M L17xGm1021 0.160 -0.625 -0.233 1924 =11,174%* -4.625 -0.938 -3.500 -2.21%
35 L18xGm1002 8.09¢ 0.250 0.170 -5.049 23.451* | -14.250%+ 1.063 -2.500 -0.7119
36 L18xGm1021 -0.099 -0,250 -3.170 5.049 23.451%* 14.250** -1.063 2.500 0.719
LS.D. 0.05 146 0,85 0.85 6.81 8.95 6.81 435 523 4.35
Sij .01 1.90 1.11 1.11 85.87 11.66 8.87 5.67 6.51 5.67
L.S.D. 0.05 2.06 1.07 1.21 7.23 12.65 9.63 6.84 7.39 6.15
Sij-Sik 0.01 2.69 1.39 1.58 9.41 16.48 12.55 8.91 9.64 8.02
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Table (6): Cont.

No. Crosses Resistance to late wil{ disease Number of ears/ 100 plants Grain yield (Mg/ha)
Gem. Mal. Comb. Gem. Mal Comb, Gem. Mal Comb.
1 L1xGm1002 1.009 0.250 0.615 -13,926%* | -8.103%* | -7.514%* | .2,563%% ) -1.222* -1.934*
2 L1xGml021 -1.009 -0.250 -.615 13.926** | 8.103** | 7514%* | 2.563%* 1.222* 1.934*
3 L2xGm1002 1.009 0.250 0.615 0.837 -0.140 0.348 0.123 0.028 0.066
4 L2xGm1021 -1.009 -0.250 4.6158 -0.837 0,140 -0.348 0,123 -0.028 -0.066
5 L3xGm1002 1.009 0.250 0.615 -3.876 -7.565* -5.721 -0.200 -1.897** -0.934
6 L3xGm1021 -1.009 -0.250 -0.615 3876 7.565*% 5721 0.200 1.597++ 0.934
7 L4xGm1002 1.009 0.250 .615 -7.463 0.397 -3.533 -1.326** 0.403 -0.434
8 L4xGm1021 -1.009 -0.250 £0.615 7463 -0.397 3.533 1.326%* -0.403 0.434
9 LS»Gm1902 1.009 0250 0.615 6.812 1.897 4.380 1,585** 0.528 1.066**
10 L3xGm1021 -1.009 -0.250 -0.615 -6.812 -1.897 -4.380 -1,585%* A.528 -1.066%*
11 LéxGm1002 1.009 0250 0.615 16,712** -0.103 B305%* | 1.443** 0.222 0.691
12 L6xGm1021 -1.009 -0.250 0.615 -16.712 0.103 B305%% | 1.443%* 0222 -0.691
13 L7xGm1002 1.009 0.250 2.615 4,226 -0.603 2414 0.085 0.403 0.253
14 LT<Gmi021 -1.009 -0.250 -0.618 4226 0.603 2414 -0.085 -0.403 -0.253
15 L8xGm1002 -3.416%* | 4.250%* | -4,760%* 2,112 -1.290 0411 -0.850 0.028 -0.372
16 L8xGm1021 5.416%* | 4,250%* | 4.760** -2.112 1.290 -0.411 0.850 -0.028 0.372
17 L9xGm1002 -6.553%* 0.250 -3.073%* 4.799 -1.515 1.642 0.462 0.028 019
18 L9»Gml021 6553** -0.250 3073 -4,799 1.515 -1.642 -0.462 -0.028 A.1%1
19 L10xGmi002 1.009 0250 0.615 0.376 -0,740 -0.558 0.072 0.028 0.003
20 L10xGm1021 -1.009 -0.250 -0.615 0.376 0.740 0.558 0072 -0.028 -0.003
21 L11xGmi002 1.009 0.250 0.615 -4.226 0.3%7 -1.914 -1.071* 0.153 -0.497
22 L11xGm1021 -1.009 -0.250 -0.61% 4,226 -0.397 1.914 1071+~ -0.153 0497
23 L12xGm1002 1.009 0.250 -0.615 0.713 -1.603 -1,158 1.675** 0.778 1.191%+*
24 LI2xGm1021 -1.009 -0,250 -0.615 0.713 1.603 1.158 -1.675%* -0.778 -1191%*
25 L13xGm1002 2.672%* 0.250 1.427+ -3.438 4.685 0.623 0.432 1,183+ 0.816
26 L13xGm1021 -2.672%* -0.250 -1.427* 3.438 -4.685 -0.623 -0.432 -1.153* -3.816
27 Li4xGm1002 -5.691%* 0250 -2.635%* -2,851 1.035 -0.908 -0.596 -0.097 -0.309
28 L14xGm1021 5.691** -0.250 2.635%* 2.851 -1.035 0.908 0.5% 0.097 0.309
29 L15xGm1002 1.009 0250 0.615 2249 4397 3323 0.156 -0.472 -0.247
30 L15xGm1021 -1.009 -0.250 -0.615 -2,249 -4,397 -3.323 0.156 0472 0.247
31 L16xGm102 1.009 0.250 0.615 -1.013 -1.603 -1.308 0.112 -0.097 0.859
32 L16xGm1021 -1.009 -0.250 -0.615 1.013 1.603 1.308 -0.112 0.097 0.059
33 L17xGm1002 1.009 0.250 4. 740%* 3.724 0.397 2.061 4319 £0.222 0.066
34 L17xGm1021 -1,009 -0.250 ~4,740%* -3.124 -0.397 2.061 -0.319 0.222 A.066
35 L18xGm1002 1009 0.250 -3.073% 4812 3.060 3936 0.598 0.403 0.441
36 L18xGm1021 -1.009 -0.250 3.073%* -4,812 -3.060 -3.936 -{).598ﬁ | _-0.403 H.441
L.S.D. 0.05 1.03 110 2.18 8.04 5.94 5.72 091 112 0.85
S8ij 0.01 1.34 1.44 2.84 10.48 7.74 745 1.18 147 111
L.S.D. 0.05 145 156 3.08 1138 8.40 8.08 128 1.59 1.20
Sij-Sik 0.0 1.89 2.03 4.02 14.82 10.94 10.53 1.67 207 1.56

* %% significant at 0.05 and 0.01 levels of probability, respectively.
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(Gm 1021x L1), (Gm 1021x [4) and (Gm 1021x L7), gave highly values of grain yield, as
follows (12.26, 10.52 and 11.39 Mg/ha), (11.32, 10.45 and 10.8 Mg/ha) and (11.59, 9.91 and
10.75 Mg/ha) and significantly out-yielded the two checks, SC162 and SC166 (9.56, 6.53
and 8.13 Mg/ha } and (7.19, 9.31 and 9.58 Mg/ha ), respectively
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