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most stiudied traits. The interac-
tions of locations (environments)
with crosses were significant for
all the studied traits. Inbreds x
Loc. interaction were significant
for ear diameter, number of rows
ear’, number of Kernels rows’,
number of ears plant’ and grain
yield faddan™. Testers x Loc
were significant for ear length,
number of rows ear’, number of
ears plant”’ and grain yield fad-
dan’ The interactions of L x T x
Loc were significant for number
of kernels row”, and number of
ears 100 plant”. These interac-
tions with locations are mainly
attributed to the different ranking
of genotypes from Jocation to
another

Inbred lines L1, L8 and Lo
possessed significantly positive
GCA effects (desirable) toward
producing hybrids of high grain
yield. The crosses (L2 x
Gm1021), (L5 x Gm-1021), and
(L7 x Gm1021) had positive and
significant SCA effects for grain
yield. The non-additive gene ef-
fects were more important than
additive gene effects in the in-
heritance for days to 50%silking,
plant height, ear length, ear di-
ameter and grain yield. Further-
more, the non-additive gene ac-
tion interacted more with the en-
vironmental conditions

Abstract -

Nine vellow maize inbred
lines derived from §; generation
at Mallawy Agriculiural Re-
search Station were topcrossed
with three testers, i.e., commer-
cial inbred lines Gm1002, and
Gm1021 as well as single cross
166 in 2008 season. The 27 top-
crosses with three commerciat
hybrids SC162, SC166 and
TWC352 were evaluated at
Sakha, and Mallawy Research
Stations during summer 2009,
Number of days to 50% silking,
plant height (cm), ear height
(cm), ear length (cm), ear diame-
ter {cm), number of rows ear’,
number of kernels per row’,
number of ears 100 plants’ and
grain yield (ard fad™') were stud-
ied.

Mean square due to crosses
was significant for all traits, ex-
cept for number of rows ear” and
number of ears 100 plants™
Mean squares due to lines and
testers were significant for all of
the studied traits, except for ear
diameter and number of rows ear’
' of testers. Mean squares due to
lines x testers interaction were
significant for all the studied
traits, except for ear height and
number of rows ear”

Significant dlfferences were
detected among locations for
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effects. Hallauer and Miranda
(1981) found that the low per-
forming testers gave a befter idea
of GCA of the lines than high
performing testers. Ali and Te-
pora (1986) found that the inbred
line as a narrow genetic base ex-
hibited the highest genetic varia-
tion in the test crosses progenies
for general combining ability
effects for grain yield. The con-
cept of general (GCA) and spe-
cific (SCA) combining ability
was firstly defined by Sprague
and Tatum (1942). They and
other investigators (Hassaballa er
al 1980, El-Morshidy and Hassa-
balla 1982, Mahmoud 1996, Ko-
nak et al 1999, Zelleke 2000 and
Abd El-Moula and Abd El-
Azeem2008) reported that the
variance components due to SCA
for grain yield and other agro-
nomic traits were larger than that
due to GCA, indicating the im-
portance of non-additive type of
gene action in the inheritance of
these traits. Mathur ef af (1998)
obtained significant GCA vari-
ances for days to 50% silking. On
the other hand, the environment x
GCA interaction for grain yield
was significant for both lines and
testers (Hede et al 1999, Nass et
al 2000, El-Zeir et al 2000, El-
Morshidy et al 2003 and Abd El-
Moula et al 2004). However,
Soliman and Osman (2006) re-
vealed that additive gene action
component had the major role in
the inheritance of grain yield and
other traits compared with the
non-additive ones. Parvez and
Rather (2006) found that the non-
additive component of gene ef-
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than the additive effects for all of
the studied traits except, for silk-
ing date, ear length and no of
rows per ear.

Four new single crosses i.e.
(L1x Gm1002), (L1 x Gml021),
(L5 x Gmi021), and (L7 x
Gm1021) out yielded the check
hybrid SC162. Eight new three-
way crosses i.e.,

{L1x SCl66)}, (L2x SC!66),
(L3x SC166), (L4x SC166), (1.5x
SCl66), (Léx SCl66), (L8
SC166), and {L9x SC166) sig-
nificantly out yielded the check
TWC352. These promising yel-
low hybrids are prospective ge-
netic materials for yielding abil-
ity in future maize breeding pro-

gram
Key words: (Maize, top-
cross,combining ability, addi-

tive, non-additive.
Introduction

Developing high yielding
maize hybrids is one of the ulti-
mate goals of the National Maize
Research Programa (NMRP).

Topcross (test cross) method
using broad and/or narrow testers
is widely used to evaluate new
improved lines for combining
ability in maize hybrid breeding
programmes. The choice of a
tester to test the developed inbred
lines is an important decision. In
this respect, JLonnquist and
Lindsey (1964) reported that the
use of common tester parent re-
duced the range of traits expres-
sion among the evaluated proge-
nies. Walejko and Russell (1977)
stated that the inbred testers arc
effective for determining general
and specific combining ability
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row base testers, 7.e. inbreed lines
Gm-1002 and Gm- 1021, and a
commercial yellow single cross
166 (SC166) at Mallawy Ex-
perimental Station. The two
tester lines were developed by
Maize Research Program and are
being used in seed production of
commercial single and three-way
cross hybrids. The obtained 27
top crosses with the three com-
mercial check hybrids, SC162,
SC166 and TWC352 were evalu-
ated in replicated yield trials
conducted at Sakha and Mallawy
Agric Res. Stns. in 2009 season.

The experimental design was
a randomized complete block
design with four replications.
Plot size was one row, 6 m long
and 80 cm apart and hills were
spaced 25 ¢cm along the row. Two
kernels were planted per hill and
thinned later to one plant per hill
to provide a population of ap-
proximately 21000 plants feddan
' (Feddan = 4200 m®). All cul-
tural practices for maize produc-
tion were applied as recom-
mended.

Data were recorded for nine
quantitative traits, i.e. number of
days to 50% silking, plant height
(cm), ear height (cm), ear length
{cm), ear diameter (cm), number
of rows ear’’, number of kernels
per row", number of ears 100
ptants” and grain yield (ard fad™)
adjusted to 15.5% grain moisture
content. Analysis of variance was
performed for the combined data
over locations according to Go-
mez and Gomez (1984), and
Kempthome (1957). Procedure
as explained by Singh and
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fect had the major role in the in-
heritance of plant height, ear .
length, ear diameter, kernel rows
ear', 100-kernl weight and grain
yield plot’. El-Hifny er al
(2010), found that the grain yield
character inheritance was mainly
affected by non-additive gene
action type.

Genotypic correlations
among pairs of agronomic traits
provide a scope for indirect se-
lection in a crop breeding pro-
gramme. Abo El-saad et ol
{1994} found highly significant
genotypic correlation coefficients
between grain yield per plant,
days to 50% silking and plant
height.

The main objectives of this
investigation were 1) to evaluate
of 9 yellow maize inbred lines
during topcrosses with three test-
ers over iwo locations, 2) to de-
termine the importance gene ac-
tion type. 3) identify the most
superior line(s), single and three
way crosses to be utilize in hy-
brid maize breeding program and
4) determination of the pheno-
typic and genotypic correlation
coefficients among grain yield
and other studied traits.
Materials And Methods

Nine selected yellow maize
inbred lines in S; generation de-
rived from different a wide ge-
netic base populations through
selection from segregating gen-
erations in the disease nursery
field at Mallawy Agricultural
Research Station were used for
the purpose of this study. In 2008
summer season, the 9 lines were
topcrossed to each of three nar-
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traits in the tested lines. Geno-
typic and phenotypic correlation
coefficients were computed ac-

cording to Kwon and Torrie
(1964).

Chaudhary (1985) was followed
to obtain information about the
combining ability of the lines and
the testers as well as estimate
types of gene effects controlling
grain yield and other studied

From the expectation of mean squares of analysis of variance,
the following variance components were estimated as follows;
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Where:
k?, = variance due to lines.
k?, = variance due to testers.

k?*, = variance due to line x tester interaction.

k%, = variance due to line x location interaction.

kz,e = variance due to tester x location interaction.

k%), = variance due to line x tester x location interaction.

N tsz+1k2[
Cov HS. = T+1
Cov. F.S. =¥y + 2 Cov H.S.
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locations for all studied traits of
top crosses, except for ear length,
ear diameter and number of ears
100 plants". These results re-
vealed the presence of markedly
variations among two locations
in climatic and soil conditions.
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The covariance of half-sib (H.S.) and full-sib were estimated as follows:

Results And Discosions
Analysis of variance:

Combined analysis of vari-
ance for the nine studied traits is
presented in Table (1). Signifi-
cant and / or highly significant
differences were detected among
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The magnitude of the vari-
ance due to testers for days to 50
% silking, ear height, ear length,
number of kernels row”, number
of ears 100 plants”, and grain
yield (ard feddan™) were higher
than variances due to lines, indi-
cating that the testers contributed
much more to the total variation.
The magnitude of the variance
due to T x Loc were higher than
that of L. x Loc for days to 50%
silking, ear length, number of
ears 100 plants' and grain yield
feddan™', revealing that the testers
were more affected by the envi-
ronmental conditions than lines.
Similar results were obtained by
Shehata er al (1997), El-Zeir et al
{2000), El-Morshidy er o (2003)
and Abd El-Moula er al (2004).
However, Amer and Ei-Shenawy
(2007) obtained significant inter-
action between locations, lines
and testers for silking date, ear
height and grain yield. Also,
Gado et al {2000), and El-
Morshidy et af (2003) added that
testers were affected much more
by the environmental conditions
than lines. Abd E:-Moula er a/
{2010} found that, testers x Loc.
interaction was higher in its
magnitude than that of lines x
Loc. for plant height, number of
ears per 100 plants™, ear length,
and grain yield., indicating that
testers were more affected by the
environmental conditions than
lines for such traits.

Mean performance:

Mean performance of top-
crosses along with the check hy-
brids SC162, SCl66 and
TWC352 are presented in Table

43

Mean squares . among Crosses
were significant for all traits, ex--
cept for number of rows ear” and
number of ears 100 plants™. Par-
titioning the sum of squares due
to crosses into its components
showed that mean squares due to
lines and testers were significant
for all traits, except for ear di-
ameter and number of rows ear’
of testers, revealing that great
diversity existed among testers
and lines. At the same time,
mean squares of the lines x test-
ers interaction were significant
for all the studied traits, except
for ear height and number of
rows ear’ , indicating that the
lines (females) differed in order
of performance in crosses with
cach of the testers (males).

The interactions of locations
{environments) with crosses were
significant for all the studied
traits. Lines x Loc. interaction
were significant for ear diameter,
number of rows
ear', number of kernels rows,
number of ears 100 plants” and
grain yield feddan'. Testers x
Loc were significant for ear .
length, number of rows ear’,
number of ears 100 plants™ and
grain yield faddan™ These sig-
nificant interactions with loca-
tions are mainly attributed to the
different ranking of genotypes
from location to another. The
interaction of L x T x Loc were
significant for number of kemels
row", and number of ears 100
plants”, revealing that the crosses
between lines and testers be-
haved somewhat differently from
location to another.
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ter, the lowest ear diameter was
recorded for crosses (L5 x
Gm1002) {(L.2x Gm1021) and (L2
x SC166) 4.9 cm, while the high-
est value was 5.20 cm for cross
(.3 x Gm1021). Six crosses in-
volving Gm1002, seven crosses
involving Gm1021 as tester had
significantly surpassed than the
check hybrid S8C166. Four
crosses, (L1 x S8Cl166), (L4 x
SC166), (L6 x SC166), and (L8 x
SC166) had significantly high ear
diameter value than the check
hybrid TWC352. Number of
rows ear” ranged from 14.00 (L9
x SCl66) to 1577 (L4 x
Gm1002). Six crosses involving
Gm102]1 as tester had signifi-
cantly surpassed than the check
hybrid SC166.Tow crosses (L3 x
SC166) and (L4 x SC166) had
significantly surpassed than the
check hybrid TWC352.,

Number of kemnels per row
{Table 4) ranged from 34.46 for
(L5 x Gm1002) to 43.07 for (L9
x SC166). The crosses {L3x
SC166), (L4x SC166), (L7x
SC166), and (I.9x SC166) had
significantly surpassed than the
check TWC352. Respecting to
number of ears 100 plants’, the
lowest value was 88.59 for (L2 x
Gm1002), while the highest
value was 11825

(2). Respecting number of days
to 50% silking, results showed
that, in general, all top crosses
involving Gm1002 and Gm1021
as tester were significantly earlier
than the commercial check
S§C166. However, the crosses (L4
x SC166), (L5 x SC166) and (L6
x SC166) were significantly ear-
lier than the <check hybrid
TWC352. For plant height, the
crosses (L2 x Gml1002), (L6 x
Gm1002), (L7 x Gml002) and
(L7 x Gml1021) were signifi-
cantly shorter than the shortest
check SC166 .Only one cross (1.2
x 8C166) was significantly
shorter than the check hybrid
TWC352.

For ear height, results re-
vealed that eight crosses involv-
ing Gm1002 and five crosses
involving Gmi021 as tester was
significantly low ear placement
than the check SC166.0nly one
crosses (L2 x SC166) was sig-
nificantly low ear placement than
the check TWC352.

Regarding ear length, (Table 3)
the cross (L4 x Gm1002) had the
lowest value 18.8, while (L9 x
SC166) recorded the highest
value 23.03 cm. All crosses in-
volving SC166 as tester had sig-
nificantly surpassed than the
check TWC352. For ear diame-



Table L. Mean squares (M.S) for grain yield and other studied traits combined over two locations, 2009 season.

MS
S0V d.f Days to Plant height | Ear height | Ear length | Ear diameter | Number of Nﬁmber of | Number of Grainyield
; /a1 0 emels ears 100 ¥
50%silking (cm) {cm) (cm) {cm) rows ear row'! plants” {ard fad")
Location (Ey | 1| 148.338** | 38667.129** | 41334.000** 2227 | 0.174 26.835** 1 341.679** | 51.724 896.997**
Rep/Loc 6 5.665 1025.281 558,778 6.377 0.141 2614 26.549 29.326 74.460
Crosses (C) | 26 | 16.253** 1575.859%* | 742 892#* 9.354*%* 0.057** 2.120 28.107** 242.542 99 1 53%*
Lines(L) | 8 25.885%+ 3768.552%* | 1506.702** | 10.769** 0.072 5.097** 28.057 354.796 | 135.486**
i Testers (T) |2 84.264%* 2457.181% | 2152.727%* | 60.948** 0.024* 0.373 130.690** | 414.418 | 288.815%*
LxT 16 2.936* 369.347* 184.75% 2.197%* 0.054* 0,851 15.309 164.931 57.278%*
C x Loc 26 1.876 182.533 169.269 1.873** 0.028* 2.307** 12.130** | 181.074** | 29.573%* |
I. x Loc { 8 2.390 282.161 263.074 1.059 0.039* 4.889*% | 15.436%* | 260.980** | 42.658**
AT x Loc L2 4310 22.282 16.097 12.156%* 0.007 3.272%+ 10.575 399.660** | 50.552*
LxTx Loc 16 1.315 152.751 141.503 0.994 0.026 0.896 10.671** | 140.797* 20.409
|Pooled error | 156 1.621 142,066 76.774 0.880 0017 0.465 | 4.583 70,027 13.427
Exp. Error*** | 174 1.814 144.981 79.719 0.683 0014 0467 | 4.548 70.012 14.486
CV% 2.16 4.67 6.08 4.51 2.67 462 5.43 8.17 1131 |

*, ** Significant at 0.05 and 0.01 leve! of probability, respectively.

**+*Exp. Ertor derived from analysis of variance of crosses and check hybrids.
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Table2. Mean performance of days to 50% silking, plant height and ear height, data combined

over locations

2009 season.
Lines Days to 50%silking Plant height (cm) Ear height {cm)
Gm1002 | Gmi021 | SC166 [ Gm1002 | Gm1021 | SC166 | Gm1002 | Gm1021 [ SC166
Ll 58.75 59.00 ¢ 61.12 | 258.62 | 276.00 | 26550 137.75 { 15737 114537
L2 58.87 59.37 | 61.12 | 22850 | 245.87 }234.50) 11850 | 139.37 | 133.37
L3 59.00 59.62 | 60.75 | 251.75 | 267.50 [255.50 | 138.62 | 15337 | 147.25
L4 57.00 58.62 | 58.50 | 251.00 | 265.37 | 24825 136.00 | 148.87 |143.62
L5 56.75 57.25 | 57.75 | 24750 | 263.62 ;244.12 ) 139.37 | 150.50 ] 142.12
L6 57.25 57.12 | 58.62 | 241.87 | 248.00 ;251.75] 133.12 | 141.87 | 142.25
L7 57.00 59.75 | 61.37 | 240.00 | 243.62 [253.12| 136.87 | 135.50 { 145.62
L8 57.87 58.62 | 59.87 | 254.00 | 266.62 |242.50! 147.00 | 154.87 | 141.75
L9 58.75 59.87 | 61.50 | 286.62 | 278.37 ;27337 159.00 | 162.87 | 156.75
Mean 5791 58.80 | 60.06 | 251.09 | 261.66 [ 252.06 | 13847 | 149.40 | 144.23
Checks
SC162 63.75 267.00 165.25
SC166 61.50 257.75 157.12
TWC352 60.67 248.00 152.75
LSD
0.05 1.32 11.80 8.75
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Table 3. Mean performance of ear length, ear diameter and number of rows ear -1 data combined over locations

2009season.
Lines Ear length (cm) Ear diameter {(cm) Number of rows ear’
_ Gmli002 | Gmi021 | 8C166 | Gm1002 | Gm1021 | SC166 | Gm1002 | Gm 1021 | SC166
L1 21.04 21.62 21.92 5.03 4.99 5.10 14.78 13.65 14.28
L2 20.37 21.04 21.53 4.98 4.9 4.9 14.20 14.32 14.12
L3 20.20 21.07 21.67 5.13 5.20 4.95 15.05 15.08 15.27
L4 18.80 19.87 20.97 5.00 4.92 5.12 15.77 1548 15.6
L5 18.82 19.77 20.43 4,90 5.03 5.00 14.48 15.05 14.65
L6 19.75 20.67 22.02 5.02 5.08 5.12 14.83 14.63 14.52
L7 19.73 19.69 22.44 492 5.14 4.97 15.00 15.45 14.50
L8 19.45 20.78 21.97 5.06 4.98 5.11 14.37 14.32 14.85
19 21.57 20.57 23.03 492 5.00 498 14.59 14.54 14.00
Mean 19.97 20.56 21.77 499 5.02 5.02 14.79 14.72 14.64
Checks
SC1e62 21.82 4.67 12.37
SCl166 21.22 4.83 13.87
TWC352 17.80 4.92 14.2
LSD
| 005 0.81 0.12 0.67
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Tabie 4. Mean performance of number of kernels row”', number of ears 100 plants and grain yield (ard fed™)

data combined over locations 2009 season.

] Number of kernels row-1 Number of ears 100 plants-1 Grain yield (ard fed-1)
Lines Gm1602 | Gm102] | SCl166 | Gm1002 | Gm1021 | SC166 | Gm1002 | Gml1021 | SC166
Li 41.57 40.07 39.27 104.27 11825 | 106.02 { 36.67 35.30 37.74
L2 38.67 39.53 40.17 88.59 108.70 | 10135 | 2209 32.39 30.65
L3 39.49 39.82 40.80 Ib7.74 107.17 | 109.65 ] 26.99 32.94 33.76
L4 37.00 39.32 40.82 102,32 10236 | 99.29 30.24 29.50 34.51
L5 34.46 3947 39.22 100.41 99.96 97.46 28.57 35.03 30.42
L6 35.19 38.62 | 40.27 101.97 98.25 102.67 { 31.49 31.18 34.69
L7 37.51 38.24 42.26 98.44 101.04 | 99.19 31.02 34,72 28.73
L8 37.72 39.34 40.27 96.57 109.00 | 103.02 | 31.64 33.37 37.95
L9 40.29 40.20 43.07 101.69 99.96 99.04 3245 3342 37.05
Mean 37.99 39,40 40.68 100.22 104.97 110197 | 30.12 33.09 33.95
Checks
s5C1e62 45.12 111.72 33.59
SCl166 43.67 113.83 40.95
TWC352 38.21 97.37 25.57
v 2.09 $.20 373

for (L1 x Gm1021). Tow crosses (L1x SC166) and (L3x SC166) surpassed than the check TWC352.

1107 'V ‘bimop-Id Py
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L2 and L9 had negative and sig-
nificant GCA effects (undesir-
able) for number of rows ear”.

Regarding number of kernels
row’, L1 and L9 had positive
and significant GCA effects to-
ward high number of kernels,
while negative and significant
GCA effects toward low number
of kernels were obtained for L5
and L6. Inbred lines L1 and L3
exhibited positive and significant
GCA effects or number of ears
100 plants’ toward producing
hybrids of more number of ears
100 plants™,

Regarding grain yield, L1,
L8 and 1.9 showed significantly
positive GCA effects (desirable)
toward producing hybrids of high
grain yield, while L2 showed
negative and significant GCA
effects (undesirable) toward low
grain yield,

Estimates of GCA effects of
the three testers Gm-1002, Gm-
1021 and SC166 revealed that,
tester Gm-1002 was a good gen-
eral combiner for days to
50%silking, plant height, and ear
height. While, tester Gm-1021
had favorable alleles for number
of cars 100 plants’. The tester
8C166 had favorable alleles for
ear length, number of kernels
row’ and grain yield.

Estimates of SCA effects for
number of days to 50% silking,
are presented in Table 6. The
cross (L7 x Gm1002} showed
negative values of SCA (desir-
able) effects across locations and
was earlier in flowering com-
pared to the check hybrids

49

For grain yield, the lowest
valve had recorded for crosses
(L2 x Gm1002) 22.09, while the
greatest value had recorded by
(L8 x SC166) 37.95 ard faddan™.
Four crosses ie. (L1x Gm1002),
(L1 x Gm1021), (LS x Gm1021),
and (L7 x Gml021) had out
yielded the check hybrid SC162.
Eight crosses i.e., (Lix SC166),
(L2x SC166), (L3x SC166), (L4x
8C166), (L5x SCl166), (Léx
$C166), (1.8x SC166), and (L9x
SC166) exhibited significantly
out yielded the check TWC352,
General ( 8i ) and specific ( 8ij )
combining ability effects:

General combining ability ef-
fects of lines and testers for all of
the studied traits are shown in
Table 5. Inbred lines L4, 1.5, and
L6 had negative (desirable) and
significant values of GCA effects
toward earliness. Inbred lines L2,
L6 and L7 exhibited negative and
significant GCA effects (desir-
able) toward shortness and low
ear placement respectively.

Regarding ear length, posi-
tive and significant GCA effects
was obtained for inbred lines L1
and L9 toward longest ear, while
L4 and L5 were negative and
significant GCA effects toward
shortest ear. Respecting ear di-
ameter, inbred lines L3 and L6
had positive and significant GCA
effects toward thickness ear and
L2 and L9 had negative and sig-
nificant GCA effects toward
thinnest ears. Inbred lines L3 and
L4 exhibited positive and signifi-
cant GCA effects toward high
number of rows ear”’, while L1,
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negative SCA effects toward low
car placement. '

The two crosses (L9 x
Gm1002), and (L7 x SC166)
had positive and significant SCA
effects, while the crosses (L7 x
Gm1021), (L9 x Gm1021), and
(L1 x SC166) had negative and
signtficant SCA effects (undesir-
able) for ear length. (Table 7)
For ear diameter, three

50

Regarding the combined
analysis across locations for plant
height (Table 6) two topcrosses
te. (L7 x Gm1021), and (L8 x
SCl166) exhibited significant
negative SCA effects toward
shortness. For ear height Table 7,
three topcrosses i.e. {L2x
Gm1002), (L7 x Gm1021) and
(L8 x SC166) showed significant



Table 5. General combining ability effects (&) for all of the tested lines and testers for grain yield and other agronomic traits combined across two lo-

cations, 2009 growing season.
Lines Daysto | Plantheight | Earheight | Earlength |Ear diameter! Number of | Number of Numb}e:;g f Grain yield
50%silking (cm) (em) {cm) {cm) rows ear' |kernels row™ epalrasnts" (ard fad ")
L1 0.694* 11.764%* 2.796 0.757+* 0.022 -0.479%* 0.949* T.131** 4.179%¢
L2 0.861** | -18.653** | -13.620** 0.210 -0.092** -0.507** 0.099 -2.839 -4.012%*
L3 0.861** 3.305 2379 0.210 0.077%* 0.415* 0.677 5.802%* -1.155
L4 -0.889*+ -0.069 -1.204 -0.890** -0.006 0.859** -0.309 -1.060 0.972
LS -1.681%* -3.194 -0.037 -1.096** -0.039 0.010 -1.642%* -3.106 -1.049
L6 -1.264** -7.736* -4.954* 0.040 0.060* -0.057 -1.334*¥ -141% 0.063
L7 0.444 -9.361** -4.704* -0.148 -0.003 0.265 0,023 -2.831 0.899
L8 -0.139 £0.569 3.838 -0.037 0.032 -0.207 -0.248 0.481 1.928**
L9 1111** 24.514%* 15.504%* 0.954%* -0.050* -0.340* 1.829%+ -2.156 1.919%+
SEgi 0.259 2432 1.788 0.191 0.026 0.139 0.436 1.708 0.747
b SE gi-gj 0.367 3.440 2.529 0.270 0.037 0.196 0.617 2415 1.057
Tester Gm1002 | -1.014** -3.847% -5.565%* -0.800** -0.020 0.063 ~1.368%* -2.162%+ -2.250%¢
Gml021 -0.125 6.722%* 5.366** -0.205 0.010 0.007 0.043 2.581%* 0.704
SCl66 1.139%* -2.875 -0.199 1005 0.010 -0.075 1.325%* -0.418 1.555%+ |
SE gi 0.150 L.404 1.032 0.1i0 0.015 0.080 0.252 0.986 0.431
SE gi-gj 0.212 1.986 1.460 0.156 0.02§ G.113 0.356 1.394 0.610

*, ** Significant at 0.05 and 0.01 level of probability, respectively.
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Table6. Specific combining ability effects (Sij) for days to 50%silking, plant and ear height, data combined over loca-
tions 2009 season.,

Lines Days to 50%silking Plant height (cm) Ear height (cm)

Gm!1002 | Gm102! | SC166 | Gm1002 { Gm1021 | SC166 | Gmi002 } Gm1021 { SC166
Ll 0.139 -0.500 0.361 -4.236 2.569 1.667 | -3.518 5.176 | -1.657
L2 0.097 -6.291 0.194 -3.944 2.861 1.083 | -6.352% | 3592 | 2.759
L3 0.222 -0.042 | -0.181 | -2.652 2.528 0.125 | -2227 1.593 | 0.634
L4 -0.028 0.708 -0.681 -0.028 3.777 -3.750 -1.268 0.676 0.592
L5 0.514 0.125 -0.639 | -0.403 5.153 -4.750 | 0.939 1.134 | -2.074
L6 0.597 -0.417 | -0.181 -1.486 -5.930 7416 | -0.393 i -2.574 | 2967
L7 -1.361** | 0.500 0.861 -1.736 | -8.680* :10.416*; 3.106 | -9.199* | 6.092*
L8 0.097 -0.042 ; -0.055 3472 5.527 ) -9.000*% | 4.689 1.634 6.35 4%
L9 -0.278 -0.042 0319 | 11.014*+} -7806 | -3.208 | 5.023 -2.032 | -2.991

SE sij 0.450 4214 3.097

SE sij-sik 0.636 5.959 4.381

LIOZ V' ‘vinopy-17 pay
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Table 7. Specific combining ability effects (3ij) for ear length, ear diameter and number of rows ear’, data com-
bined over locations 2009 season,

i Ear length (cm) Ear diameter (cm) Number of rows ear’
Lines Gm 1002ﬁ Gm1021 | SCi166 | Gm1002 | Gm1021 | SC166 | Gm1002 | Gm1021 | SCl66
L1 0.314 0.302 -0.616* 0.015 -0.058 0.042 0.476* -0.596* 0.120

L2 0.186 0.266 -0.452 0.071 -0.035 -0.036 -0.079 0.098 -0.019
L3 0.019 0.291 -0.311 0.059 0.095* -0.154%+ -0.151 -0.057 0.208
L4 -0.280 0.199 0.081 0.009 -0.105** | 0.095* 0.082 -0.146 0.058
L3 -0.04% |— 0.297 -0.247 -0.057 0.045 0.012 -0.312 0.315 0.003
L6 -0.261 0.061 0.200 -0.032 -0.005 0.037 0.104 -0.035 0.069
L7 -0.088 -0.726% | 0.814%% -0.067 0.117** -0.049 -0.047 0.47% -0.400
L8 -0.483 0.255 0.228 0.029 -0.077 0.048 -0.212 | -0.201 0.4_]_3___|
L9 0.642* -0.945%+ 0.303 -0.029 0.023 0.006 0.146 0.157 -0.303
SE sij 0330 0.046 0.240
SE sij-sik 0.469 0.065 0.340

*, ** Significant at 0.05 and 0.01 level of probability, respectively.
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Table 8. Specific combining ability effects (3ij) for number of kernels row’', number of ears 100
plants™, and grain yield (ard fed"), data combined over locations 2009 season

}

L Number of kerels row’ Number of ears 100 plants™ Grain yield (ard fad")
ines
Gm1002 | Gm102]1 | SC166 ; Gml002 | Gm102]1 ; SCi66 | Gmi002 | Gmi02] | SC166
L1 2635* | -0.276 2 35-8** -3.079 6.152*% | -3.072 2357 -1.973 -0.385
: |
L2 0.585 0,032 -0.617 | -8.796** | 6.573* 2.223 | -4.028** | 3.311** 0.717
L3 0.824 -0.262 -0.564 1 1712 -3.593 i.881 -1.980 1.006 0.974
L4 -0.682 0.263 0.449 3.162 -1.543 -1.618 1.084 -2.624* 1.540
L5 -1.890* 1.767* 0.183 3.295 -1.897 -1.397 -0.509 2.982* -2.473
Lé -1.465 0.54% 0916 3.170 -5.297 2.127 1.301 -1.979 0.678
L7 _-0.459 -1.137 1.597* 1.045 -1.097 0.052 1.795 2.534*% | .4.320%*
18 -0.018 0.188 -0.170 -4.129 3.552 0.577 -0.422 -1.655 2.077
L9 0471 -1.032 0.561 3.620 -2.847 -0.772 0.402 -1.591 1.189
SE sij 0.756 2958 1.295
SE sij-sik 1.070 4.184 1.832

*, ** Significant at 0.05 and (.01 level of probability, respectively.

1107 'V'W 'omop-I3 P9y



Assiut J, of Agric. Sci., 42 (Special Issue }(The 5" Conference of Young Sci-
entists Fac. of Agric. Assiut Univ. May.8, 2011) (39-62)

cific combination. Shehata et al
(1997), reported that inbred test-
ers were more effective to select
lines that combine well with un-
related testers. Moreover, they
emphasized that inbred testers
were more effective in detecting
smal! differences in combining
ability more than wide genetic
base testers.
Variance components

Estimates of combining abil-
ity variances for tested lines and
testers (kzgc,\) and of crosses
(k%sca) for grain yield and other
agronomic traits of topcrosses
across locations are presented in
Table 9. Results revealed that
estimates of k’gca for lines (L)
were higher than those of kgea
for testers (T) for plant and ear
height and, ear diameter, no of
rows per ear, number of cars 100
plants’ and grain yietd. These
results indicate that most of the
total variance was due to GCA of
the lines. The variance interac-
tion of k%ca lines x Loc. was
larger than that of kg, testers x
Loc. for all studied traits, except
for days to 50%silking and ear
length. These results indicating
that k’gca for lines were more
affected by environmental condi-
tions than that for testers. The
k’sca variance was larger than
that of kisca for days to
50%silking, plant height, ear
length, ear diameter and grain
yield. These results indicate that
the non-additive gene was more
important than additive gene ef-
fects in these traits inheritance,

55

crosses i.e. (L3 x Gm1021),
(L7 x Gmi021), and (L4 x
SC166) had positive, while the
crosses {L4 x Gm1021), and (L3
x SC166) had negative and sig-
nificant SCA effects.

The crosses (L1 x Gm1002)
and (L7 x Gm1021) had positive,
while (L1 x Gm1021} had nega-
tive and significant SCA effects
for number of rows ear’. For
number of kernels row” Table 8§,
the crosses (L1 x Gm1002), (L5
x Gm1021), and (L7 x SC166)
exhibited positive, while (L5 x
Gmi002), and (I.1 x SC166) had
negative and significant SCA
effects.

Out of the 27 studied top-
crosses, two crosses, (L1 x
Gml021) and (L2 x Gm1021)
possessed  significant positive
SCA effects toward higher num-
ber of ears per 100 plants, which
is desirable. On the other hand
(L2 x Gml1002) possessed sig-
nificant negative SCA effects
toward lower number of ears per
plants, which is undesirable..

Respecting grain yield, data
in Table 8, showed thai the
crosses {L.2 x Gm1021), (LS x
Gm-1021), and (L7 x Gm1021)
had positive and significant SCA
effects for grain yield. On the
other hand the crosses (L2 x
Gm1002), (LS x Gml1021), and
(L7 x SC166) showed significant
negative SCA effects for grain
yield. In this connection, Sprague
and Tatum (1942) emphasized
the importance of single and
three-way cross trials for deter-
mining the most productive spe-
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to 50% silking and grain yield
was positive and non-significant
both at the genotypic and pheno-
typic levels (El-Nagouli et al.,
1983).

Correlation coefficients had.

positive and significant among
plant height and ear height, ear
length, number of kernels row™,
and grain yield both at the geno-
typic and phenotypic levels. Also
positive and significant genotypic
and phenotypic correlation had
been detected among ear length,
number of kernels row”' and
grain yield, ear diameter and
number of kernels row™ ; and
grain yield, and among grain
yield and number of ears 100
- plants™ . These results indicating
that the five traits ( plant height,
ear height, ear length, number of
kernels row” and number of ears
100 plants”) had related and any
increase in ear length, number of
kernels row" and number of ears
100 plants™ lead to an increase in
grain yield and vice versa. There-
fore, indirect selection for linked
traits with grain yield would be
useful and effective for improv-
ing grain yield. Similar results
were obtained by El-Sherbieny
et. al. {1994) and Muhammad
and Saleem (2001). Sadek and
Abdel-Azeem (2005} found posi-
tive and highly significant corre-
lation among grain yield and
plant height, ear height and ear

length.

Furthermore, the magnitude
of kK’sca x Loc. interaction was
greater than that of k’gea x Loc
interaction for all the studied
traits except, for silking date, ear
length and no of rows per ear,
indicating that the non-additive
gene action interacted more with
the environmental conditions

-than the additive gene effects for
‘this trait. These results are in

56

agreement with the findings of
several investigators who re-
ported specific combining ability
variance is more sensitive to en-
vironmental changes than general
combining ability variance (Gil-
bert, 1958). Also, Sadek er al
(2000 and 2002) and Parvez and
Rather {2006) also found that the
non-addetive genetic variation
interacted more with the envi-
ronment than the additive com-
ponent On the other hand, El-
ftrby er al (1990}, and Soliman er
al (2001) reported that the addi-
tive types of gene action were
more affected by the environ-
ment than non-additive ones.
Genotypic correlation:
Estimates of genotypic corre-
lation among grain yield and
other studied traits are presented
in Table 10. Data showed that
positive and significant correla-
tion coefficients among days to
50%silking and plant height, ear
height, ear length, and number
of kernels row™ both at the geno-
typic and phenotypic levels. Cor-
relation between number of days
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Table 9. Estimates of the variance due to general combining ability GCA, specific combining ability SCA and their interaction with
locations for nine traits, data combined over locations 2009 season,

Parameters Days to | Ear height | Plant height Ear Ear Number of | Number of | Number of { Grain yicld
50% {em) (cm) length | diameter | rows ear’ kernels ears 100 {ard fad ™'}
silking {cm) {cm) row” plants”
K’ lines 0.979 145.266 51.817 0.405 0.001 0.009 0.526 3.909 3.867
K’ testers 1.110 33.818 29.675 0.678 0.0002 -.040 1.668 0.202 3.309
| K’ GCA 1.044 57.167 34309 0.584 -0.0001 -0.027 1.286 0.628 2.681
K*SCA 0.203 27.074 5.407 0.150 0.004 -0.006 0.579 3.017 4.608
K’L x Loc 0.064 11.674 15.525 0.015 0.002 0.369 0.904 15.912 2436
KT x Loc 0.075 -3.327 -1.685 0.313 -0.00¢1 0.078 0.166 9.156 1.031
K’GCA x Loc 0.075 -0.022 -0.079 0.234 -0.0001 0.133 0.097 7.896 1.091
K? SCA x Loc -0.076 2,672 16.182 0.028 0.002 0.108 1.522 17.692 1.746

AN negative estimates of variance were considered equal zero
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Table 10. Genotypic (above) and phenotypic correlation coefficients (down) diagonal among grain yield and other studied traits, data
combined over locations 2009 season.

110Z V"W ‘DIMoW-I3 POV

[ DaySto {  plant | Earheight |  Ear _Ear { Number | Numberof | g, 400 | Grain yield
Characters 50% height (cm) (cm) length (cm) diameter | of rows kernels ants" (ard fa d")
silking | %8 gnem | em) ear’ row’’ P
Days to 50 % silking 0.763** | 0.703** | 0859%* | 0479 | -0.166 | 0974+ -0.036 0.391
Plant height (cm) 0.305%* 0.99** | 0.806** | 0347 | -0236 | 0854+ 0.164 0.799**
Ear height (cm) 0269 | 0878 0.813% | 05290 | -0.355 | 0.865%* 0.267 0.861%*
Ear length (cm) 0349%* | 0.451%% | 0.476%* 0.645%* | -0.238 | 1.009** 0.062 0.714%
Ear diameter (cm) 0012 | 0021 0.141 0.265+* 0104 | 0793+ 0226 0312
-
Number of rows ear”™ & 03¢ | 9042 0.074 -0.096 0.113 -0.138 .0.049 20276
e - . —
Number of kemels ™ ["( 00, T g 3050 | 03240+ | 07100 | 0.308% | -0070 0273 0.687%
jrow” - b e
Ears 100 plants” 0.008 | 0.09 0.159 0.069 0044 | -0046 | 0072 0.339%*
Grain yield (ard/fod) | 0031 | 04120 | 0469** | odoger | 0.148% | 0029 | 0229 | 0557

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