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ABSTRACT

INTRODUCTION

The evaluation of new maize inbred
lines can be accomplished through topcross
test. Topcross procedure was first suggested
by Davis (1927) to test the superiority of
inbred lines for hybrid development programs.
Ali and Tepora (1986) and Al-Naggar er al,
(1997) used three way crosses, single crosses
and inbred lines as testers to evaluate the
combining ability and found that inbred lines
with narrowest genetic base and lowest yield
potential exhibited the highest genetic

variation in the test cross progenies for most
of the studied traits. They recommended that
such inbred fines could be considered as the
tester of choice for distinguishing the new
inbred lines for their combining abilities.

Variance components due to specific
combining ability (SCA) for grain yield and
other agronomic traits were larger than
variance components due to general combi-
ning ability (GCA), indicating the importance
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of non-additive gene action in the inheritance
of these traits (El-Morshidy et ol,2003; Aly
2004 and Aly and Mousa 2008). Interaction
due to o’SCA x location were more affected
by environmental conditions than those due to
’GCA x location for grain yield (El-
Morshidy et al., 2003). While, the o> GCA x
location interactions was more affected by
environmental conditions than ¢°SCA x loca-
tion interactions for plant height (Aly and
Mousa 2008).
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The present investigation was carried
out with the following objectives: 1). Deter-
mining the combining ability effects for four-
teen new maize inbred lines, 2) Leamning
about the most important mode of gene action
controlling yield and some other traits, and 3)
Identifying the most superior maize inbred
lines in grain yield and quality to be utilized in
maize breeding programs.

MATERIALS AND METHODS

Fourteen yellow maize inbred lines
derived from three different populations i.e. L~
1 and L-2 selected from segregating genera-
tions of the bank accession no350 Y
(originally Puerto Rico 23D # 213, Indian), L-
3, L4, L5, L6 and L-7 selected from segre-
gating generations of the bank accession
n0.354 Y (originally Puerto Rico group # 218,
Indian) and L-8, L-9, L-10, L-11, L-12, L-13
and L-14 (derived from maize breeding
program) were topcrossed with two inbred
testers, ie. Giza-638 (T1) and Gemmeiza-
1004 (T2) during 2006 summer season at Sids
Agricultural Rescarch Station. In 2007
summer season the 28 testcrosses in addition
to two commercial hybrids; SC-155 and SC-
3084 were evaluated i a yicld trail carried out
at two locations ie. Sakha and Sids Agric.
Res. Stations. The experimental design was a
randomized complete blocks (RCB) with 4

replications. Plot size was one row, 6 m long
and 80 cm apart. Planting was made in hills,
evenly spaced at 25 cm along the row. Data
were recorded for no. of days to 50% silking,
plant height (cm), car height (cm), infection
with late wilt disease (%) and grain yicld
(ardab/feddan) adjusted to 15.5% moisture
content. Combined analysis of data across two
locations afier testing homogeneity of error
mean squares was performed according to
Steel and Torrie (1980). Combining ability
analysis was computed according to
Kempthome (1957). Hybrid (topcrosses) effe-
cts were considered as fixed and locations as
random in the analysis of variance. Data on
percentage of late wilt disease infection were
subjected to arcsine transformation before
statistical analysis, as devised by Steel and
Torrie (1980).

RESULTS AND DISCUSSION

The combined analysis of variance
over two locations for five traits, i.e. no. of
days to 50% silking, plant and ear heights,
infection of late wilt discase % and grain yield
is given in Table (1). Resuits revealed that
mean squares due to locations(Loc.) were
highly significant for all studied traits, indica-~
ting that these traits differed in performance
from one location to another. This is in agree-
ment with findings reported by Soliman ef al
(1995), Shohata et al. (1997), El-Zeir (1990),
El-Zeir ef al. (2000), Amer et al.(2003), Aly
and Mousa (2008). Mean squares due to
crosses (C) and their partitions; lines (L),
testers (T) and L x T were significant and
highly significant for all studied traits, except

for plant and ear heights of testers. Further-
more, C x Loc interactions mean squares were
significant for all studied traits except for
grain yield, L x Loc interactions mean squarcs
were significant for days to 50% silking, plant
beight and infection of late wilt disease. On
the other hand, all interactions of T x Loc¢ and
L x T x Loc were not significant, except for
days to 50% silking of T x Loc and for ear
height and infection of late wilt disease of L x
T x Loc, indicating different ranks of inter-
action of inbred lines in their topcrosses from
one location to another in most studied traits.
These findings agree with those reported by
Amer ef al.(2003), Aly (2004) and Aly and
Mousa (2008).
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Table (1): Combined analysis of variance across two locations for the five traits, i.e. days
to 50% silking, plant and ear heights, infection of late wilt and grain yield,

2007.
50% Plant Ear I’;'f"f;’t:“ Grain
S.0.V. D.F. | Silking height height wilt yield
(days) (cm) (cm) disease Yo (ard/fed)
Locations (Loc.) 1 1206362 | 34825219" | 17785.786" | 236.161 | 318.223
Reps/Loc. 6 7.487 274.754 129.592 1.158 21.301
Crosses (C) 27 165 | 1329447 | 876207 | 33.856 | 275.588
Lines (L) 13 | 25775 | 2481732 | 1619.67 | 40365 | 35591
Testers (T) 1 | 69754 | 222.004 132,071 47398 | 72617
Lines x Testers 13 | 31297 | 262351 1890.985" | 26305 | 16.122"
Cx Loc. 27 | 22137 | 151L.006 113.221° | 33704 | 8.573
Lines x Loc, 13 264" 186.084° 83.411 41026 8.191
Testers x Loc. 1 9862 246,54 33018 26.924 14.913
LxTxLoc 13 1.198 108.579 149201° | 26904 | 8.468
Pooled error 162 | 0863 97.165 71.209 716 7.171

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

Mean performance of the tested mate-
rials combined over two locations for all
studied traits; days to 50% silking, plant and
ear heights, infection % of late wilt disease
and grain yield are presented in Table (2),
Results showed that eight top crosses; Ly x T,
(31.05 ardffed), L; x T (30.93 ard/fed), L x
T, (31.25 ard/fed), L x T,(31.38 ard/fed), Lyx
T[ (3228 ard!fed), Ls p. § T| (32.89 ard/fed), le
X T] (31.01 a:d/ibd) and L|3 X T; (31.28
ard/fed), significantly outyielded than the
higher yielding commercial single cross hy-
brid SC 155 (28.25 ard/fed). Furthermore,
most of top crosses exhibited similar produc-
tivity to that of the best check SC-155 since no
significant differences existed. Number of
days from planting to 50% silking was taken
as indicator to maturity. Based on the results
eight top crosses were significantly earlier
maturity than the earlier check hybrid (SC
155). For plant and ear heights, all topcrosses
of the two testers were significantly of shorter
plants and lower ear placement than the higher

yvielding check hybrid (SC 155), except plants.

of the top crosses (Ly x Ty), (L x Ta), Lax T1)
and (L; x T;) which were taller and higher
than those of the check hybrid . Considering
the infection % of the late wilt disease, all top
crosses along with the two check hybrids
exhibited very low values of infection, except
the top cross (L10 x T1) which recorded

infection value of 10.52%, and was considered
of high infection value. Actually, it is not
permitted to cultivate maize hybrids. in Egypt
exhibiting more than 10% infection of late
wiit discase at any location. Based on these
results, only four top crosses; ic, (L6 x Tl),
(L6 x T2), (L7 x T1) and (L13 x T1) signifi-’
cantly out yielded the best check hybrid (SC
155), and showed better performance than that
of SC.155 regarding all other agronomic traits,

General combining ability (GCA)
effects for studied traits combined across two
locations are illustrated in Table (3). Results
revealed that the best inbred lines, which
possessed significant desirable GCA effects
were; L6, L-7 and L-13 for grain yield; L-1,
L-6, L-7 and L-11for earliness; L4, L-6, L-7,
L-9,L-10, -11 and 1.-12 for shorter plant and
lower ear placement. Meanwhile, high
desirable GCA effects for the testers were
obtained from the T, for grain yield and
inbred line tester T, had a high frequency of
favorable dominant alleles, which contributed
to the yield of its topcrosses. Ameha (1977),
Al-Naggaar et al(1997), Abd El-Azcem
(2000) and Amer ef al(2003) reported that
most cfficient testers for grain yield were
inbred lines since they are of narrow genetic
base and low yield potential.
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Table (2): Mean 'ormance for all studied traits combined across the two locations,
50%Silking | Plantheight | Earheight | lnfection |  Grain
Lines | (days) (cm) @) |Gieeot | (adie
ase %o | {ard/fed)
T, T, Ty T, T, T, | Th || T T,
line-1 60.25 | 60.75 | 260.00 | 262.00 |141.88[149.25] 1.50 | 1.50(29.38] 31.05
line-2 60.63 | 62.00 | 26788 | 260.50 |144.00(143.00( 0.00 ]0.06{28.03| 2781
line- 3 63.13 | 6350 25588 | 247.63 1138.50|137.50| 0.00 10.00130.93! 27.10
line -4 60.88 | 6325 | 224.38 | 233.50 {119.001127.50| 0.00 {2.00{2596} 28.13
line-5 61.75 | 62.75 | 256.50 | 247.25 [140.251134.75| 0.00 |0.00{29.94] 2993
line-6 59.00 ; 60.00 | 234.25 | 241.63 |120.25|130.50| 3.20 |10.50{31.25] 31.38
line - 7 5838 | 5900 ( 22788 | 22363 |116.25{115.13] 2.07 }0.50732.28] 2937
line - 8 61.88 | 6238 | 257.13 | 252.63 |149.50[139.00( 0.00 [0.00{32.89! 28.63
line-9 5975 [ 6263 | 23538 | 246.13 j119.63[132.50| 0.00 |0.00{30.70] 2976
line - 10 6075 | 6238 | 23788 | 234.00 |130.50]128.50/10.52|1.50{27.94| 24.90
line - 11 60,13 | 61.00 | 23688 | 22438 [124.13(120.75! 1.60 {2.02{3041} 2920
line -12 6188 | 61.63 ] 244,13 | 229.88 [126.88)122.25]| 2.02 {1.00{31.01] 27.79
line- 13 60,88 | 63.13 ] 250.5G | 255.63 [141.00j145.25) 0.00 0.00{31.28] 31.03
line - 14 62.75 | 63251 253.38 | 25538 {138.13}145.50} 1.50 j0.50)29.35) 29.13
X 60.86 | 61.97 | 24586 | 243.87 [132.13)133.67; 1.60 {0.68130.10| 28.94
SC-155 61.50 265.37 150.00. 0.50 2825
SC-3084 64 88 274.75 140.75 0.00 26.16
LSD 0.05 0.910 9.660 8.270 2.622 2.624
0.01 1.197 12.706 10.877 3.449 3.452

Table (3): General combin

50% Sfiking
(days)

height

(cm)

en of
late wilt
disease %

g ability (GCA) effects for studied traits combined across two locations.

Line -1

0915

16.139"

0.360

Line-2

-0.103

19326

-1.140

Line-3

1.8687

6.889"

~1.140

Line4

0.648"

-15.924™

-0.140

Line-5

0.835"

70147

-1.140

Line-6

-1.915"

6924

0.710

Line-7

27287

-19.1127

0.143

Line-8

0.710"

10,014

-1.140

Line-9

-0.228

4.112°

-1.140

Line-10

0.148

8924

4871

Line-11

-0.853"

-14237"

0.668

Line-12

0.335

3877

0.371

Line-13

0.284

8201

-1.140

Line-14

1.585"

9514™

-0.140

Tester-1

0.558

0.996

0.465

Tester-2

0558

-0.996

-0.465

[ "LSD gi (L) 0.05

0.455

4829

1.311

0.598

6.347

1.723

0.172

1.825

0.495

0256

0651 _
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Specific combining ability (SCA)
effects for days to 50% silking, plant and ear
heights, infection of late wilt disease and grain
yield in the combmed across two locations are
given in Table (4). Topcrosses which exhibit-
ted significant negative SCA effects were Lo x
Tl and L12 X Tz for days to 50% Silkil'lg toward

earliness; Lg x T for ear height toward lower
ear placement, L;y x T, for infection of late
wilt disease toward higher resistance to late
wilt. Top crosses Ly x T; and Lg x T, exhibited
significant positive SCA effects for grain yield
toward higher yield.

Table (4): Specific combining ability (SCA) effects for studied traits combined across two

locations.
50% Sitking Pl-an t E_ar Infection of late G_ram
(days) height height | it disease % | |, Vel
(cm) {cm) (ard/fed)
T, T T} T, T, T, T, T, T, T,
line-1 | 0308 | -0.308 {-1.996| 1.996 {-2920} 2.920 | -0.460 | 0460 |-1404) 1.404
line-2 | -0.130 | 0.130 {2692 }-2.692] 1268 | -1268 | -0.460 | 0460 |{-0.460| 0460
line-3 § 0371 | -0.371 [ 3.130 |-3.130| 1.268 | -1.268 | <0460 | 0.460 | 1345 |-1.345
line-4 | 0.616 | 0616 { -5.558 | 5558 | 3482 | 3482 | -1460 | 1460 |-1856 | 1856
line-5 | 0.058 | -0.058 | 3.630 |-3.630| 3.518 | -3.518 | -0.460 | 0460 |-0.561] 0.561
line-6 | 0.058 | -0.058 {-4.683| 4683 |-4342| 4342 | 0.890 | -0.890 |-0.632] 0.632
line-7 : 0246 | 0246 } 1,130 |-1.130| 1.331 | -1.331 | 0323 { -0.323 [ 0.860 | -0.860
line-8 | 0308 | -0308 | 1255 | -1.255 | 6018 | -6018 | 0460 | 0460 | 1866 | -1.866
line-9 |-0.880" | 0.880" | -6.3711 6.371 [ -5.670 5.670 | 0.460 | 0.460 |-0.102} 0.102
line-10| -0.230 | 0230 [ 0942 1-0942] 1.768 | -1.768 | 4.050" [-4.051 [ 0.953 [-0.953
lime-11} 0121 | -0.121 | 5255 }-5.255] 2456 | -2.456 | -0.673 | 0.673 ;0.035!-0.035
line- 12| 0.683" |-0.683"] 6,130 |-6.130{ 3.081 | -3.081 | 0.051 | -0.051 | 1.040 [-1.040
line-13 | -0.567 | 0.567 |-3.558(3.558 |-1.357| 1.357 | -0.460 | 0.460 |-0445] 0445
line- 14| 0.308 | -0.308 |-1996| 1.996 | -2.920| 2.920 | 0.040 | -0.040 [-0.533] 0.533
LSD0.0S 0.643 6.831 5.847 1.854 1.856
001 0.845 8.977 7.684 2437 2.439

Estimate of the variance due to genc-
ral combining ability (c?GCA), specific
combining ability (6’SCA) and their interact-
tion with locations are illustrated in Table (5).
Results showed that estimates of (6’SCA)
were higher than those of (6°GCA) for all
studied traits except no. of days to 50%
silking, indicating that the non additive gene
action played more important role than the
additive gene action in the inheritance of these
traits. These results are in agreement with
those reported by Sprague and Tatum (1942)
and Rajos and Sprague (1952), Nawar and El-
Hosary (1984), El Shenawy ef al. (2003) and
Mosa (2004). While for days to 50% silking
estimate value of ¢°GCA exceeded that of
o’SCA, indicating that the additive gene
action was more important than the non
additive one in the inheritance of such trait,
Similar findings were obtained by Sokolv and

Kostyuchanco (1978), Shehata (1992), Mosa
(1996), El-Zeir (1999), El-Zeir et al. (2000),
Abd El-Azeem (2000) and Aly and Mousa
{2008). On the other hand, the magnitude of
&’GCA x location interaction was higher than
that of 6°SCA x location interaction for days
to 50% silking and plant height indicating that
the additive component of the genetic variance
was more influenced and interacted by
locations than the non additive component.
Meanwhile, the non additive genetic variance
component was more sensitive to the location
environmental conditions than the additive
component for ear height, infection of late wilt
disease and grain yield. These results are in
agreement with those reported by Joshi ef al
(1998), Mahmoud (1996), El-Zeir et al
(2000) and Aly and Mousa (2008) for days to
50% silking and plant height, and (El-Hosary
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(1988), El-Kielany (1999) and Mosa (2004)
for grain yield).

Simple correlation coefficients bet-
ween grain yield, days to 50% silking, plant
height and ear height were computed based on
the combined performance across two
locations and presented in Table (6). All co-
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of the correlation between days to 50% silking
date and grain yield. Days to 50% silking datc
was negatively correlated with both plant and
ear heights. While, plant height was positively
correlated with ear height and grain yield.
Also, ear height was positively correlated with
grain yield. Similar findings were obtained by
Saleem et al.(2007) and Shakoor et al. (2007).

efficients were highly significant except that

Table (5): Estimate values of the variance due to general combining ability (O°GCA), specific
combining ability (G°SCA) and their interactions with locations for the studits.

50% Plant Ear Iifection Grain
Silking | height height | oflate wilt | yield
: (days) (cm) (cm) disease(%) | (ard/fed) |
o GCA 0.697 17.024 10717 0.274 0.593 |
o SCA 0283 | 20648 14.847 2.393 1.119
o> GCA/o* SCA 2.463 0.824 0.722 0.115 0.530
o GCA x Loc 0.158 3.367 2.843@ 0221 0.096
i o* S CA xLoc 0.084 2.854 19.498 4936 0.324
o GCA xLoc/o*S CAx Loc 1.180 0.155 0.045

(@ Vanance estimate preceded by negative s is consi zero (Robinson et 1

Table (6): Simple correlation coefficients between grain yield, days to 50% silking, plant
. height and ear height combined across two localio.

Grain yield |
(ard/fed)
0311
0.597"

Ear height
-0.6317

Plant height

$0% Silking (days) -0.506 "
Plant height -
Ear height

Grain yield (ard/fed
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