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ABSTRACT: Eight white maize inbred lines were setup in a
partial diallel crosses mating design excluding reciprocals to obtain .
28 F; hybrids. The parental inbreed lines and their F; hybrids were
evaluated at the three locations- Sakha, Gemmeiza and Sids.
Heterosis over both mid-parents (Hwmp %), better parent (Hgp %),
general (GCA) as well as specific (SCA) combining ability effects
were estimated for the vegetative, ear, grain yield and other yicld
components from the combined data over the three locations. The
results could be summarized as follows:

Highly significant differences were obtained among locations
(L), genotypes (G), parents (P), F; crosses (C) and parents vs crosses
for all studied traits. The interaction effects of locations x genotypes
were significant for all studied fraits except for ear height and plant
height. The interactions of locations x parents and locations x F;
crosses were significant for most studied traits. Parents vs crosses x
locations were highly significant for all studied traits except for grain
yield per plant and ear length.

The mean squares of GCA and SCA showed significant for al
studied traits. In the same time, the interactions between GCA and
‘SCA with locations were highly significant for mest studied traits.
The ratio of GCA/SCA was more than unity for number of days to
50 % silking, ear length, number of rows per ear and 100-grain
weight. This finding indicated the importance of additive genetic
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variance for the inheritance of these traits. On the other hand, the
other traits were mainly controlled by non-additive genetic variance
including dominance. }

' The results revealed that heterosis values relative to mid-parents
(Hump %) for silking date were negative and highly significant
(desirable) for all crosses towards earliness. On the other hand, the
results showed positive and highly significant estimates for all
studied traits for all crosses except one cross for 100-grain weight
and seven crosses for ear diameter. The results demonstrated that
most studied crosses versus the better parent (Hgp %) showed
positive highly significant differences for all studied traits except
number of days te 50 % silking which showed negative highly
significant differences for all crosses towards earliness.

The inbred lines Sd-7 and Sd-34 exhibited positive significant
GCA effect for grain yield per plant. On the other hand, the inbred
line Sk-7025 showed no GCA effects for number of days to 50 %
silking date (earliness), plant and ear heights (shortness). The results
also illustrated the absence of SCA effects in 17 crosses for number
of days to 50 % silking. These parental inbreed lines could be used in
maize breeding program to produce superior F hybrid for further
improvement of the previous traits., The number of F; hybrids
exhibited positive and significant SCA effects were 13,9, 4, 17, 2 and
25 for ear length, ear diameter, number of rows per ear, number of
grains per row, 100-grain weight and grain yield per plant,
respectively.

INTRODUCTION into  genetic parameters. The
partioning of the total genetic

variance to its components would
dictate the most suitable breeding
program, which could be followed
to release new high yielding
hybrids. In this respect, Nawar and
El-Hosary  (1985), Mahmoud
(1989), Soliman (1992 & 1997),
Gabr (1997) and Abd El-Aal

The main objective of this
study was to evaluate eight maize
inbred lines at three locations to
point out the earlier, shorter plants
and higher yielding.

The variance components
obtained from the diallel analysis
mating designs could be translated
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(2002) studied and estimated
general (GCA) and specific (SCA)
combining abilities and their role
in the inheritance of grain yield
and other yield component traits,
They found that both GCA
(additive) and SCA (non-additive
including dominance) effects were
of equal importance in the
inheritance of most maize traits.
On the contrary, Mostafa ef al
(1996) and Amer et al (1998)
indicated that the SCA effects were
more important for inheritance of
grain yield, number of days to 50
% silking and plant height.

Several investigators obtained
high and useful amounts of
heterosis versus mid-parents and
better parent concerning most
studied traits, among them Verma
and Singh (1980), Prasad and
Singh (1986), Debnath (1987), El-
Zeir (1990 & 1998) and Abd-El-
Maksoud er al., 2003).

The main objective of this
investigation was to estimate: 1)
heterosis versus mid-parents as
well as better parent, 2) general
(GCA), specific (SCA) combining
ability effects and their interactions
with locations, and 3) the
development of superior single
crosses with early maturity and
high yielding.
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MATERIALS AND METHODS

Eight maize inbred lines
provided by Maize Research
Program, Field Crops Research
Institute  (FCRI), Agricultural
Research Center (ARC) were used
in this study. These inbred lines
were Sids-7 (8d-7), Gemmeiza-18
(Gm-18), Sids-34 (Sd-34), Giza-
628 (Gz-628), Sakha-7023 (Sk-
7023), Sakha-7025 (Sk-7025),
Sakha-7041 (Sk-7041) and Sakha-
8084 (Sk-8084).

In 1998 growing season, the
parental inbred lines were crossed
according to a partial diallel
crosses mating design excluding
reciprocals to obtain 28 F; hybrids.
In the 1999 growing season, the
eight parental inbred lines and their
28 F; hybrids were evaluated at
three different locations ie.,
Sakha, Gemmeiza and Sids
Research  Stations using a
randomized  complete  blocks
design with four replications. Each
block consisted of 36 plots. Each
plot was one row, 6 m long and 0.8
m apart. The recommended
cultural practices were applied at
each location as recommended.
Data were recorded for: number of
days to 50 % silking, plant height
(cm), ear height (cm), ear length
(cm), ear diameter (cm), number of
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rows per ear, number of grains per

row, 100-grain weight (g) and
grain yield per plant (g).
Heterosis values were

calculated for each cross as:
Heterosis from the mid-parents:
(Hmp %) = (F; - M.P) x 100/M.P
Heterosis from the better parents:
(Hgp %) = (F, - B.P) x 100/B.P

The analyses of variance for
each location and the combined
data over the locations were done
according to Steel and Torri
(1980). General and specific
combining ability effects were
estimated according to Griffing
(1956) Method 2 Model . Only the
combined data over the three
locations Sakha, Gemmeiza and
Sids  will be presented and
discussed herein.

RESULTS AND DISCUSSION

The mean performances of the
eight parental inbred lines and their
28 F, hybrids were obtained from
the combined data over the three
locations and the results are
presented in Table 1. The results
indicated that no parental line was
superior for all studied traits. The
parental line Sd-34 was the highest
for all studied traits except number
of days to 50 % silking and
number of rows per ear. While the
two inbred lines Gm-18 and Sk-
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7041 were the highest for number
of days to 50 % silking and
number of rows per ear,
respectively. On the other hand,
the parental line Sk-7025 appeared
to be the lowest parent for all
studied traits except for number of
rows per ear, 100-grain weight and
grain yield per plant. Whereas, the
parents Sd-7, Sk-7023 and Gm-18
produced the lowest means for
rows per ear, 100-grain weight and
grain yield per plant, respectively.
The mean performances of the
Fy hybrids over the three locations
revealed that no hybrid exhibited
the best values for all studied
traits. The results showed that the
F| hybrid Sd-7 x Gm-18 had the
highest values for plant height,
number of grains per row, 100-
grain weight and grain yield per
plant with the means of 287.2,
46.5, 44 .45 and 7062,
respectively. At the same time, the
F, hybrid Gm-18 x Sk-7023 had
the highest values for number of
days to 50 % silking (late) and ear
height with the means of 63.5 and
172.5, respectively. Whereas, the
F hybrids Gm-18 x Sd-34, Gz-628
x Sk-7041 and Sk-7025 x Sk-7041
had the highest values for. ear
length, ear diameter and number of
rows per ear, with the means of
23.7, 5.24 and 15.9, respectively.
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Table 1: Mean performance of the eight parental inbred lines and their 28 F; hybrids for all
studied traits, data are combined over three locations.

Daysto| Plant | Ear | Far | Ex | g | Grainy glr‘f:: Gi:‘i;.?‘
Gﬂmtypes ?0?’" height | height | length d':::;“ ear row weight :,)Iam
L silking | (cm) (em) (cm) @) & |
Pareits
($d-7 683 | 1847 | 987 16.3 3.96 104" 321 398 | 1M
(Cm18 7081 | 1689 | 1034 153 3.98 12.1 211 3386 | 7662
Sd-34 657 12244711203 194" | 446" 129 324" 139758 1 1996"
Ge-628 659 | 1759 | 960 | 19.4% 428 13.2 316 3220 | 19727
Sk-7023 677 | 1941 | 1019 160 | 376 12.7 256 1 2281% | 10875
Sk-7025 63.5% 11516 | 824% § 117" 3.60" 129 198" 2924 | 11339
Sk-7041 657 | 1838 | 951 14.6 433 15.0H 26.1 3098 | 648
Sk-8084 700 ] 1770 | 978 16.4 3.76 123 22 3327 | 11097
Crosses
Sd 7xGmi8 630 |[2872%( 1604 233 5.01 132 465" | 44.45" ) 7062"
Sd 7 x Sd34 62.5 | 2865 | 1649 230 476 124% | 465" 4356 | 64226
Sd 7 x Gz628 60,7 | 2586 | 1490 | 203 495 133 430 3109 | 52900
Sd 7 x Sk7023 614 | 2115 | 1602 20.8 493 132 43.0 3664 | 51163
Sd 7 x SkT02§ 595 | 2543 | 146.5 19.8 4,70 13.4 40.3 3872 | 486.60
Sd 7 x SkT041 627 1 2829 | 15%0 | 210 488 14.0 443 3860 | 57628
Sd 7 x Sk8084 626 | 2648 | 1456 | 211 480 13.4 429 4012 § 514.54
Gm 18 x Sd 34 630 | 2692 [ 1592 | 23.7°% 5.05 14.1 421 39.65 | 61392
Gm 18 x Gz628 62.0 | 2570 | 1486 | 223 495 146 419 4217 | 554.34
Gm 18 x Sk 7023 635" | 2121 | 1M25% [ s 493 15.1 41.0 3457 | 513.67
Gm 18 x Sk 7025 61.0 | 2577 | 1500 19.5 491 153 3565 | 3899 | 42923
Gm 18 x Sk 7041 623 | 2672 ] 1530 | 209 510 | 156 402 3827 | 51878
Gm 18 x Sk §084 626 | 2515 | 1503 ) 229 490 148 40,6 3693 | 49087
Sd 34 x Gz 628 621 | 2159 | 1627 | 21 515 141 453 4064 | 661.17
Sd 34 x Sk7023 616 | 2785 [ 1626 | 21 473 13.6 438 3600 | 51803
Sd 34 x Sk7025 590 | 2638 | 1516 | 216 476 14.1 409 3873 | 486.01
Sd 34 x Sk7041 610 | 2843 | 1614 212 | 4% 14.4 453 40.24 | 63642
Sd 34 x Sk3084 619 | 2614 | 1540 | 234 481 138 456 39.6% | 58873
Gz 628x Sk 7023 60.8 2535 1578 | 194 438 149 421 3435 | 466.90
Gz 628x Sk 7025 594 | 2315 | 1368 184 4.83 149 372 36.52 | 43487
Gz 628x Sk 7041 602 | 2464 | 1417 18.8 5244 15.3 416 662 | 53356
Gz 628x Sk 8084 613 | 2188" ]| 1258%| 192 483 149 39.5 36.60 | 439.11
Sk 7023 x Sk 7025 593 | 2412 § 13¢5 | 176" | 450" 148 37.5 3081 | 20062°
Sk 7023 x Sk T041 61.5 | 2639 | 1552 198 4.95 15.2 443 3431 | 53025
Sk 7023 x Sk 8084 622 | 2595 | 1582 | 194 4.66 14.4 41.0 3285 | 47230
Sk 7025 x Sk 7041 s83v | 2500 { 1370 18.8 493 1594 36.8 435 | 45321
Sk 7025 x Sk 8084 593 | 2289 | 1270 8.3 4.8) 15.1 374 3136 | 40549
Sk 7041 x Sk 3084 625 | 2415 | 1370 182 4.70 15.2 367 § 32420 | 35861
Checks
SC 10 62.7 | 3013 | 1660 | 222 4.86 129 470 4402 | §92.22
SC 122 612 | 2626 | 1520 | 213 471 13.9 46.0 3899 |} 578.37
LSD at 005 1045 | 9434 | 8444 | 1037 | 0221 | 0648 | 2445 | 3.603 | 44.306
0.01 1370 | 1237 L1072 1360 | 0285 | 0849 | 3206 | 4.724 | 58.095

H = highest value, L = lowest value.
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The F; hybrid Sk-7023 x Sk-7025
was the lowest for ear length, ear
diameter and grain yield per plant
with the means of 17.6, 4.50 and
290.62, respectively. Also, the F,
hybrid Gz-628 x Sk-8084 was the
lowest and the shortest for plant
height and ear height with the
means of 228.8 and 125.8. While,
the F) hybrids Sk-7025 x Sk-7041,
Sd-7 x Sd-34, Gm 18 x Sk-7025
and Sk-7041 x Sk-8084 were the
lowest for number of days to 50 %
silking (earlier) with the mean of
58.3 days, number of rows per ear
with the mean of 12.1, number of
grains per row with the mean of
35.6 and 100-grain weight with the
mean of 32.42, respectively. Data
on number of days to 50 % silking
showed that eight out of the 28 I,
hybrids  exhibited low means
towards earlines compared with
the two checks.

Combined analyses of
variance of the parental inbreed
lines and their F; hybrids in
addition to the two checks for all
studied traits are shown in Table 2.
The results showed the presence of
highly  significant  differences
among all genotypes for all studied
traits except for number of grains
per row which had only significant
value. Partitioning of genotypes
sum squares indicated that parents
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(P) and crosses (C) showed highly
significant  differences for all
studied traits. The significant
differences among checks (Ch)
regarding all studied traits except
number of grains per row,
indicated the valuable use of the
checks data to compare it with the
other F; hybrids. The interaction of
P vs F,were highly significant for
all studied traits. This result
indicated that the presence of
heterosis in the hybrids were
relatively high for all studied traits
and are not biased and/or effected
by locations, C vs Ch showed
significant  differences for all
studied traits except ear diameter,
The results also, indicated that the
genotypes by locations (G x L)
interaction was significant for all
studied traits except ear height and
ear length. The combined data
showed that parents significantly
interacted with locations (P x L)
for all studied traits except plant
height, ear height, ear length and
number of grains per row.
Insignificant  interactions  for
crosses by locations (C x L) which
was observed for ear height, ear
diameter, number of rows per ear
and number of grains per row. P vs
C x L was highly significant for all
studied traits except grain yield per
plant and ear length. These results



Table 2: Analysns of variance of the eight parental inbred lines, their 28 ¥, hybrids and the two checks for
all studied traits, data are combined over three locations,

Days to ‘ , - Grain
sov. |at| s height | height | leceth |dinmanter | ROWSear | Crom? Grain | - yield)
silking weight (8) | plant @ |
Locations (L) | 2 | 1459.896*% | 90355.35%% | 6186.93%% | 42.714** | 14.009%* | 11.290** | 76.58%* | 1732.80%* | 433449.9%*
Rep/L 9 | 33.0% 97332 918.68 3232 0.209 1502 16.77 51.74 121710
Genotypes (G) | 37 | 102.077%% | 1694845%% | 7020.61+* | 93.474%+ | 1934** | 17.003** | 651.97% | 227.50% | 389803.9%*
Parents (P)| 7 | 728430¢ | 5327600+ | 1338.58%* | 56346% | 1158+ | 19.654%% | 317.84% | 27758+ | 2402340«
Crosses (C){ 27 | 24.032% | 2389.98** | 1579.58%% | 36952% | 0292 | 0.641%* | 119.15%* | 126.56** | 100702.2**
Checks(Ch) | I | 13.500% | 8970.66%* | 1176.00** | 4335% | 0135 | 5226 600 | 152.00% | 77760.7%*
PvsC 1| 2594.166%% | 458354 40%+ { 108320.80% | 1943.21%% { 55200%* { 217.527%* | 17087.8** [2291.91°* | 104967.0**
CvsCh ] 9.001* | 9931.67%* | 1424.01* | 29.762* 0.177 | 21962** | 558.40% | 351.76** | 3352959+
GxL 74 | 52910 236.08% 177.50 2273 0.118% | L542** | 16.12* | 40.15* 6503 9%+
PxL 14 | 25791 189.40 111.98 2.073 0234% | 2.104% 17.86 | 25.20* 1801.3%*
CxL 54 | 3.044% 172.13* 141.50 2.482* 0.085 0.897 13.20 | 4337* | 7978.3%+
ChxL 0.25 50.04 15.37 0.260 0.005 0.806 1409 | 49.12%* 3438.6
PysCxL 113.779** | 4878.55% | 313296** | 1209 0.770* | 31.906** | 8118%* | 17620** | 11176.0*
CvsChxL 3.607 462.34* 483 36* 293 0.119 1.558 25.46 0.60 68975
Pooled error 1333 | 1.707 139.01 111.37 1681 0.076 0.655 934 20.27 3066.0
C.V. % 2.086 4.501 7.505 6.602 5.875 5.778 7.91 12.305 12.571

*,** indicate significant at 0.05 and 0.01, levels of probability, respectively.
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were in common agreement with
similar results obtained by Perry
(1983), El-Zeir (1990), Mourshed
ef al (1990), Mousa (1997), Amer
et al. (1998) and El-Zeir and Amer
(1999).

Analysis of variances for
general (GCA) and specific (SCA)
combing ability from the combined
data over the three locations for all
studied ftraits are presented m
Table 3. The mean squares of
locations were highly significant
for all studied traits indicating the
presence of different effects of
locations. The  variation of
genotypes (G) was also highly
significant for all studied traits.
GCA and SCA mean squares were

highly significant for all studied -

traits. This indicated that both
GCA (additive genetic variance)
and SCA (non-additive genetic
variance - including dominance)
play an important role in the
expression  of these traits.
Moreover, on the calculated ratio
of GCA/SCA variances, the results
showed that it exceeded the unity
in number of days to 50 % silking,
ear length, number of rows per ear
and 100-grain weight. This means
that GCA  variance (additive
genetic  variance) is more
important than of the SCA (non-
additive genetic variance including
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dominance) in the inheritance of
these traits. The reverse was true in
cases of plant height, ear height,
ear diameter, number of grains per
row and grain yield per plant, in
which GCA/SCA ratios were less

than unity indicating that the SCA

vartance was more important in the
inheritance of these traits. These
resuits are in agreement with those
of Dhillon and Singh (1976),
Rama-Murthy et al. (1981), Nawar
and FEl-Hosary (1985), Attia
(1986), Abd El-Aziz (1991), Gabr
(1997), Soliman (1997) and Abd
El-Aal (2002). However, Leon ef
al. (1989) and Mahmoud (1989)
obtained the opposite disagreed
with the obtained results. They
found that SCA variance was more
important than GCA variance in
the inheritance of ear diameter and
number of grains per row.

The results also, cleared that
the interaction between GCA x
location was highly significant for
ali studied traits except 100-grain
weight which was significant. On
the other hand, ear length and ear
diameter showed insignificance.
Whereas, the SCA x location was
highly significant for all studied
traits except for car length, ear
diameter and number of grains per
row. These results indicated that
the additive and non-additive



Table 3: Analysis of variance for general (GCA) and specific (SCA) combining abilities from

diallel cross for all studied traits, data are combined over three locations.

S.0.V. df. “"”;:ni""' Plant height | Ear helght | Ear leagth dh‘::m Rows/ear G:::“’ | fg;ﬁt'(';‘ G;‘l:t":;;d’
Locations (L ) 2 | 1414304+ | 8393025%% | 56905.06% | 36.84% | 142350% | 11.793% | 8046s** | 1631.54%% | 39748951%*
Rep/L 9 | 3310 | 100404 | 82249 3191 | 0194 | 1359 | 17.06 48.03 12601.68
Genotypes (G) | 35 | 10722 | 1669935%% | 7152.56% | 05.295%% | 2.034s% | 17.583%* | 643.708%* | 218.638%% | 382379.14%

GecA 7 | 14241%* | 14038.16%% | 557130%% | 161 114%) L544s* | 49.175%¢ | 630271%%] 627.443% | 226571.72%%
SCa 28 | 9843%% | 17364.65%¢ | 7547.88%¢ | 78.841% | 2.157*% | 9.685** | 6a4.818*| 116.437%% | 421331.00%
GXL 70 | 537 | 230710 | 17631% | 2346 | 0124 | 1.568%% | 16340% | 41.019% | 6674.63%%
GCAXL 14| 665 | 29541** | 193.45%* | 1948 | 0115 | 1588%* | 26.848%% | 38.720* | 8593980
SCAXL S6 | S06%% | 22579% | 172.03%% | 2446 | 0126 | 1564%* | 13714 | 41594% | 619347+
Pooled error 15| 178 131.01 108.78 1741 | 007 | 0647 | 9667 | 20554 2969.87
GCA /SCA ~ | 1446 0.808 0.738 2043 | 075 | 5077 | 0991 5.388 0.537
GCAxL/SCAxL| ~ | 1314 1.308 L124 0796 | 0912 | 1015 | 199 0.930 1.388

*,** indicate significant at 0.05 and 0.71, levels of probability, respectively.
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genetic variances were affected by
environment {L). The ratio of GCA
x L /SCA x L were more than unity
for all studied traits except ear
length, ear diameter and 100-grain
weight, indicating that the additive
genetic  effects were  more
interacting with environments (1.}
than non additive genetic effects
for these traits. These results are in
agreement with those of Matzinger
et al. (1959) and Amer et al
(1998). They suggested that the
additive effects were more biased
by interaction with environments
(L) than the non additive effects.
Heterosis relative to mid-
- parents (Hmp %) was determined
from the combined data over the
three locations for all studied traits
and the results are shown in Table
4. The results indicated that
heterosis versus to the mid-parents
for number of days to 50% silking
was desirably negative and highly
significant - for all crosses and
ranged from -11.2 % in the cross
Sk-7025 x Sk-8084 to -6.4 % in
the cross Sd-34 x Gz 628. The
highest hetrosis value for plant
height was 62.4 % obtained from
the cross Sd-7 x Gm-18 and the
lowest value was 29.7 % for the
cross (Gz-628 x Sk-8084. Similarly
the obtained heterosis values
versus the mid-parents ranged

Abd i-Hadieral.

from 7.3 t047.5,11.4t030.7,3.2
to 22.4, 33.7 to 87.5, 0.9t0 81.3
and 160.1 to 878.1 % for ear
length, ear diameter, number of
rows per ear, number of grains per
row, 100-grain weight and grains
yield per plant, respectively. These
findings indicated the possibility of
increasing the productivity, yield
and its components over mid-
parents  through hybridization
program. Similar results - were
obtained by Verma and Singh
(1980), Prasad and Singh (1986),
Debnath (1987), El-Zeir (1990 &
1998) and Abd El-Maksoud et al.
(2003 & 2004).

The amounts of heterosis
versus the better parent (Hpp %)
for all studied traits were obtained
from the combined data over three
locations and the results are
presented in Table 5. Most studied
crosses versus the better parent
showed positive and highly
significant estimates for all studied
traits except number of days to 50
% silking which showed desirable
negative highly significance for ail
crosses. The two crosses Sd-7 x
Sk-7023 and Gm-18 x Sk- 8084
were earlier than their better
parents with the heterosis values of
93 and -10.7 %, respectively.
Heterosis values versus the better
parent ranged from-10.7t0 -3.9,
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Table 4: Percentage of mid-parents heterosis (Hy p%) for all studied traits, data
are combined over three locations.

100- Grain
Crosses D;g:s‘o :eih;:t h:;‘gll.lt I::n;:t- di;E::m Rows! | Grains/ | grain | yield!
sitking | fcm) | (em) | (cm) | (em) | T row “‘(":)h‘ ":;;'t
S T1Gmls - 9400 | g2ase | sgTve | 475 [2620% | 173 | 7qmes | 31290 | sTa7%e
54 7 x S5a3 =67+ | a00% | 506% | 289+ | 13.a% | 3gt [ aa2e | g13ee | 28650
Sd 7 x Gz628 . 05v | 4340 | s30% | (3.7 [ 200% [ 122%¢ | 350* | 12.2% | 2206"*
Sd 7 x Sk7023 |- 97% | 434%+ | 507% [ 2880 [ 277 [ 143+ | 43.3% | 2029 | 3238
Sd 7 x SKTU25 |- 97t SL20* [ GLE™ | 4L6%* | Z43¥ | 159%T | 55377 | ZR6% | 2554t°
Sd 7 x Sk7041 |- 64** | 535+ ] sa1%e[ 3590 | i76% | 020 | 52200 | jeoee | 28740%
Sd 7 x Sk8084 |- 9.5°¢| 464" | 452%¢ | 20.1¢* | 244* [ 181 | 500t | 1940 | amaee
Gm 18 x Sd34 © |- 7.7 ) 369%* | 423% | 39.6%* | 197% | 128% | 574°% | 27%% | a5+
Gm 18 x Ge628 |- 93+ | 49.1%* [ 451 | 28.5% | 199* [ 15.4% [ 337 [ 277% | 3048
Gm 18 x Sk7023 |- 83* | 499** | 681 | 3740 | 274% | 2180 | 745 [ 219% | asa2ee
Gm 18 x SkT028 |- 92+ | 608%* | 615 { 4a4ss | 296% | 224% [ 7a1% | 23600 |a1810r
Gm 18 ¥ SK7041 |- 87* | 515°* | s42% ] 308+ | 229* | 151 | 703* | 180" [ 3295+
Gm I8 x Sk8084 | -11.1%% ] 489%% | 49.4% | ad.5v* | 266% | 21.3% | 87.5% | 100" | 423400
Sd 34 x Gz6z8 |- 56** ] 379 | soav] 1300 | 178 | seer | 416+ | 120 [ 233200
Sd 34 x Sk7023 |- 6% ] 3345 | 464% | 1920 | 150* | 630 | so3er { 15a%0 [ 2359
Sd 34 x Sk7025 |- 87** | 403 | 49.6% | 389% [ 1810+ [ 930 [ s67% | 123%* | 2105%
SO 34 x SkT041 |- 72| 393°* [ 499 | 2470% | 114% | 320 | sa9er | 1380 | 24930
Sd 34 x Sk9084 |- 83+ | 302** | 4120+ 30.7% [ 170% [ o5¢ [ er00 | g7 | 219i%r
Gz 628% Sk7023 |- 90% | 423°¢] so5% ] oete | 214% | 159% | 464% | 2490 | 205+
Gz 6281 k7025 |- 82*% | 414 | s3ave ] 183% | 2260 | e | aa7ev ] 15000 [ 1799%
Gz 629x Sk7041 |- 85%+ | 370% | an3es] qo6v | 216% | B5ee | 4420 | 1590 [ 1947
Gz 628z SkBOB4 |- 99+ | 297+ | 298% ] 730 1 201% [ 169%% [ 468+ | 118+ | 18a9%
Sk7023x Sk7025 |- 9.6% | 395% | snase 200 [ 22300 [ 1560 | 6t | 1g4v 16170
SK7023x SkT041 |- 78 | 397+ | 576% | 294% | 222%% | 97+ | 703** | 11.6%% | 281.7%
SK7025 x Sk8084 |- 9.7+ | 30.9%% ] sadvs| 196% | 230% | 152 | 705 | 173% | 299
Sk7025x Sk7041  {- 9.8** | 491+ [ s544%+] a20v | 242 ] 1390 [ 603%¢ | 1370 | D5 gee
Sk 7025 x SkBOB4 | -10.2** | 30.3%¢ | 40.9% | 302+ | 30.7% { 198 | 767** | 1960 | 261 5%
Sk 7041 s Sk8084 |- 8.0 | 339° | 420% | 174* | 250% | 114» [ si9** [ 09 | 160.1%*
LSD st 0.0% 091 | 817 | 731 | 089 | 0.191 | 0561 | 2118 | 312 | 3837
0.01 Li8 | 1071 | 930 | pa78 | 0280 | 0935 | 2777 | 409 | s0.3

# *% indicate significant at 0.05 and 0.0, levels of probability, respectively.
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Table 5: Percentage of better parent heterosis (Hgp%) for all studied
traits, data are combined over three locations.
Days to | Plant Ear Ear Ear . 101?- G."h
Crosses Sg% height | beight | length | dinmeter R::.y G:'M :::;:, f:::
siking | (cm) {cm) {cm) {cm)
5] {8}

St 7 x Gm IS S 78" | 700% | 62.5% | 429% | 259% | g1 | 448% | 31 |432.1%
Sd 7 x Sd34 S4ore | 550% [ 671 | 1B6%* | 6.7% | 62 | 435% | 96% |221.8%
Sd 7 x Gz628 Fore | arg™ T ssave | aeee | 1s7ee | 08 | 339% | gqer [1682%
Sd 7 x SKTOZ3 |- 93%% | 47.0%% | 623%* | 27.6% | 2450 | 39v | 339%s | plee [2855%
Sd 7 x Sk7025 |- 6.3%* | 677+ | 77.8% | 214% | 187%¢ | 3w | 2550 | 1420 |2666%
Sd 7 x SKT041 |- 46% | 539+ [672% | 2880 | 1270 | 660 | 380%* | (390 | 2497
Sd 7 xSk8084 |- 83%¢ | 496% [ 489% | 2m6ve | 2100 | 89% | 336m | 1g3se |287.7%
Gm 18 1 Sd3 ~ 41 | 504 [s3gee | 2220 | 13200 | 9300 | 299% | 03  l2076%
Gm 18 x Gz 628 L 50ve | 5200 [ 548 | 149v% | 1570 | 106% | 326% | 2456 |181.00
Gm 18 x SKk7023 |- 6.2°% | 61.1** | 693%% | 244+ | 239v | [goee | Sp3ve [ 271 [araiaee
Gm 18 x Sk7025 |- 39%¢ | 700% | 820% | 2750 | 234% | 186% | e87%¢ [ 1520 [719.50%
Gm 18 x Sk704) |- 52 | 582+ [ 60.8% | 366° | 178% | 40% | sq0% [1300% [214.8%
Gm 18 x Sk808¢ |-107** [ 52.5% [ 537¢0 | 306%¢ | 231% [ 203% | s2ae+r | o01% [3423%
Sd 34 x Gz628 - s5v | 5690 [ goses [ 130% | (550 | gaee | 398 | 22 [2312%
Sd 34 x Sk7023 |- 6.2*% [ 43.5% | 506 | ggee: | 61%v | 54% | 3520 [ g4ger [1505%
Sd 34 1 SkT025 |- T1%* | 74.0% | B3+ | [13%r | 67 | 93¢ | 262% | 26 |id3see
Sd 34 x SkT041 |- 72 [sa7es L eo7ev | o3e | oges | qoee | 30mee | 12 (21880
Sd 34 x Sk8084 |- 58 | 477% | 57.5% | 206 [ sove | corr | d07+ | 02 194 9%+
Gz 628x Sk7023 |- 7.7%% | 496" | 64.4% | 000 | 14.0% | 12.0% | 332°% | 67 |1367**
Gz 628x SK7025 |- 65%* | 527+ | 66.0% | -5.2¢¢ | 12.9%* | 12.9% | 17.7%* | 134% ] 1204%+
Gz 628x Sk7041 |- B.4%* | 40.1%* [ 49.0%% | -3.4% | 21.0%% | 20% | 316% | 137 |170.5%
Cz 618x SkB084 |- 7.0%* | 30.01* | 3100 | 10* | 120% | 128" | 250% | 100%* |1226%
Sk7023 x Sk7025 |- 66%* | S9.1%% | 83.1%% | [0.6%% | 197%% | 147%% | 44.8%% | sS4 |156.3%
SKk7023x Sk7041 |- 6.4** | 4360 | 6320 | 23per | 1430 | 130 [ 697 [ o7e (22170
Sk7023x Sk8084 |- 8.1 [ 466% [ a18%¢ | 183%+ | 239% [ 1340 [ sgare | 13 [3256%
SK 7025 x SKk704F |- 82 | 64.0%% | 66.3%% | 288 | [39% | 60% | 41.0% | 106 | 174.9%¢
Sk7025x Sk8084 |- 6.6%* | 51.0%* | S4.1% | 11.6°% | 2797 | [7.01% | 67.1% [ 12.3% |257.6%
SK7041 x SkB084 |- 4.9%% | 36.4% | 44.6% | 11.0** | 85 | 13** | 406* |- 26 |117.6%
LSD at 008 104 | 943 | B4d | 1.037 | 0221 | 0.648 | 2435 | 360 | 4431
0.01 137 | 1237 | 1007 | 1360 | o289 | 0840 | 3206 | am | 3810

*** indicate significant at 0.05 and 0.01, levels of probability, respectively.
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30.1 to 74.0, 31.0 10 83.9,-521t0
429, 6.11027.9, -6.2 t0 20.3,17.7
to 82.8, -2.6 1o 24.5and 117.6 10
719.5 % for number of days to 50
% silking, plant height, ear height,
ear length, ear diameter, number of
rows per ear, number of grains per
row, 100-grain weight and grain
yield per plant, respectively. The
high hetetrotic values obtained in
study would reflect high
degree genetic diversity among the
parental inbreed lines and support
the important role of non-additive
gene action controlling these traits.
Several investigators obtained high
and economical amounts of
heterosis versus the mid-parents
and better parent, among them
Abo-Dheaf  (1987), Soliman
(1992), Abd El-Aziz et al (1994),
Gomes et al. (1995) and Abd El-
Maksoud et al. (2003&2004).

The estimates of general
(GCA) combining ability effects of
the eight parental inbred lines for
the combined data over the three
locations are presented in Table 6.
Either  positive  or
estimates, indicated that a given
parental inbred line is better or
worse than the average of that
group of the inbred lines involved
within the diallel crosses mating
design. The parental inbred lines
with negative estimates for silking

negative
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date, plant and car heights are
considered to be better because this
indicate that they are more earlier
in maturity, shorter in height and
more resistant to stralk breakage.
Results on GCA effects for number
of days to 50 % silking cleared that
the inbred line Gm-18 had positive
and highly significant GCA effects
(undesirable), whereas Sk-7025
possessed negative and highly
significant GCA effects
(desirable). Concerning plant and
ear heights, the parental line Sk-
7025 had negative and highly -
significant GCA effects
(desirable). In case of plant height
three of the eight parental inbred
lines showed negative and highly
significant estimates for GCA .
effects (shortness). Three parental -
inbred lines showed negative and
significant values for GCA effect
for ear height. The parental line
Sd-7 had  positive  highly
significant GCA effects (desirable)
for ear length, number of
grains/row, 100-grain weight and
grain yield/plant. The parental
inbred  line  Sk-7025  had
undesirable GCA effects for most
yield and yield component traits

with negative and significant -
estimates.
Specific combining ability

(SCA) effects for all F, crosses are
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studied traits, data are combined over three locations.

Table 6: Estimates of general combining ability effects of the eight parental inbred lines for all

Parenanbred | 05050% | et |gar bogh| | B | 5 | Rowsinr | Crnies | 100 g1 i
silking Plant (g)
Sd-7 (P,) 0.525% | 8.387%e 2716 | 0.653** | -0.022 | -1.2660% | 2.747** | 2.017** | 36.523%
Gm-18 (Py) 15339 | 1.429 4.500% | 0.925%* | 0.066 0.0931 -1.333+ 1.596* 11.353
$d-34 (P3) 0133 | 17.687% | 10.125% | 1.953%% | 0.094% | -0.4132%* | 3.084** | 3.122%*% | 67.907
Gz-628 (P) | -0.550% |- 7.837%¢ { - 4.125* |-0613%*| 0.120* 0.2440 1.031 0.159 14.680
Sk-7023 (P9 | 0.208 4679+ | 5.400** | -0385 | -0.107* 0.0601 0.100 | -4.162*% | -34.577%+
Sk-7025 (P) | -2.091¢* | 16,087+ | -10266%* |-1.789%* | .0.153** | 03231% | -3.854** | -1292% |-65386%
Sk-7041 (P} | -0.383 1.229 - 2125 [-0.754%* | 0.116* | 0.9572%+ | -0.200 - 1.011 7.005
Sk-8084 (Py) | 0.891* - 9487+ | - 6225% | 0011 | -0.113* 00002 | -1.575*% | -0428 |-37.507%%|
Lspoos | B | 0433 3.831 3.491 0.442 0.094 0.2692 1.041 1.208 18.242
gi-gj| 0.667 5.792 5278 0.668 0.142 0.4071 1.573 2.294 27.579
gi 0.578 5.004 4.560 0.579 0.123 0.3530 1.365 1.980 23.919
LSD6.01 gi-gj| 0.874 7.566 6.894 0.876 0.187 0.5338 2.063 3.008 36.162

* *# indicate significant at 0.08 and 0.01, levels of probability, respectively.
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Table 7: Estimates of specific combining ability effects of the eight parental inbred
lines for all studied traits, data are combined over three locations.

r 100- Grain

Crosses D;g;.m :i.glll:t h::i;ht Ie?g:h di:El::ur Rows/ | Grains/ | grain | yield/
silking | (cm) (cm) (cm) - | (cm) ear row weight | plant

4] 0]

Sd 7x GmI8 -1.650%* | 33.90% | 13.63%* [ 2.249% [ 0283° 0.395 6.907%* | 4521¢ | 22865
Sd 7 x Sd34 0567 | 1697 | 1250% | 0520 0.005 0.246 2539 2112 | 108201
Sd 7 x Gz628 -1.900%* { 14.58°* | 10917 | 0771 0.162 0.311 1.075 1400 | 4B.165%
Sd T x SkT023 <1 G92%* ¢ 14.98%* 12.56%* 1.010 DTy 0.395 2023 2472 BO.OS4*T
Sd 7 x Sk7025 -1.609%T 1 13.50%% | 14.47%¢ | [4g0*" 0.186 6.332 3.294* 1685 | 85328
Sd 7 x Sk7041 0067 | 2977 | 18.83%% | 1.595% 0.099 033t 3.607* 1287 | 103,124
Sd 7 x Sk8034 S1425% | 2240% | 9.600¢ 0.995 0.246 8.655 3.509¢ 2211 | 85897
Gm 18 x 5434 1075 | 6500 5.050 1.332* 0.233 0.408 2137 -1374 1105.03300
Gm }8 1 Gz 628 -1.659%* | 1987** | 8.7 2483 0074 0217 4.022¢* 4.104* | 96T
Gm 18 x Sk7023 0834 | 252 | DI | L4380 0.285* [ 0.968%* | 4.063** 0.827 |} 107.261%
Gm I8 x 5k 7025 -1034 | 2887% | 1627 | 0842 0.315* 0905 2642 231 53.643*
Gm 18 x Sk 7041 -1.497% | 21.059°* | 11.050% 1207 0227 0.537 3.604* 1375 | 70.794%
Gm 18 x Sk 8084 -2.434%% {22109% | 12.48%% | 2457** | 0258 0.728* | 5313** | .0.548 | 87.390%°
Sd 34 x Gz 628 0174 {22534% 1 §7.17* | 1.271* 0.245 0.291 3.072* 1045 | 148.95°*
Sd 34 x Sk 7023 -1.084 | 12600 | 7.567 0.043 0.056 0.024 2437 0.734 55.072*
Sd 34 x Sk 7025 -1.450%* £ §8.70%% | 1223 | 1.980** 0.136 0.178 3.474° 0.589 53.854%
Sd 34 x Sk 7041 SLU59 § 21884 | t3gde | 0529 0.001 0155 | 4253 1816 | 131,87
Sd 34 x Sk308% SL51T* | 9684 | 10,609 | 1970 0.146 0.168 59130 0.675 | 128.70%
Gz 628x Sk 7023 -1.500% | 22.87** | 1698* | 0919 0.180 0.584 2.789% 2.047 57.164%
Gz 628 x Sk7025 0617 | 11.8392% | 116500 | 1315% 0.177 0337 1.593 1.343 55.047%
Gz 628 x Sk 7041 -L4920 | 94: 8.425 0663 . [ 0315% 0.145 2,581 1162 [ 8272424
Gz 628 x Sk 5084 -1684% | 2625 1 -3300 | 0363 0137 0.644 1848 0.563 32304
Sk 7023 x Sk 7025 21459 [ 9.125 4192 0253 oo 0.438 3.058* -0.041 | -39081°
Sk 7023 x Sk 7041 0917 | 14.47*% | 12.40%% | 1435* 0.250* 0.204 6271%* 347 128.19**
Sk 7023 x Sk 8084 S1525% | 20.36%* | 19.50% | 0335 0.198 0362 | 4313 1427 | 114.756**
Sk 7025 x Sk 7041 SLB67%E 1 2032% | 0000 | 1.872** } 0.280° 0.594 2,658 0248 | 81.060%*
Sk 7025 x Sk 8084 22,542%% £ 10.959* | 3917 0472 0.395%% | 0732% | 4351 2113 | 1S
Sk 7041 x Sk 8084 0684 | 6309 5859 -0.579 0.007 0.597 0.280 -2.449 | - 40.517*
Sij 1181 10216 | 9310 1.178 0.251 0718 2715 m 38717

LSD at 0.05 Sij-sik 2908 17.377 | 15.835 2.003 0.427 1.221 4720 5478 $2.737
5ij-skl 1894t 16384 | 14.929 1.889 0.402 1.151 4.450 5.165 78.005

Sij 1548 ] 13397 | 12160 1.544 0.329 0938 1639 5.306 63.784

LSD at 0.01 Sij-sik 2635 | 22786 | 20.763 2.627 0.560 1.601 6.189 9.025 108.487
Sij-sk) 2483 | 20482 | 1957 2.476 0,528 1.510 5.836 8.509 102.282

*** indicate significant at 0.05 and 0.01, levels of probability, respectively.
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shown in Table 7. Desirable and
negative significant and highly
significant ‘effects were obtained
for 7 and 10 crosses for number of
days to 50 % silking. These results
were desirable and indicated
earliness for this trait in these
crosses. In case of plant and ear
heights, the SCA effects were
significant in 22 and 20 out of 28
crosses, respectively. It is evident
that the numbers of F, hybrids
exhibiting positive significant and
desirable SCA effects were 13,9,
4, 17, 2 and 25 crosses in ear
length, ear diameter, number of
rows per ear, number of grains per
row, 100-grain weight and grain
yield per plant, respectively. ,
These results cleared that
parents possessing poor GCA may
exhibit good SCA. Also, data
revealed that the best SCA effect
for ear length, ear diameter, rows
per ear and number of grains per
row was obtained from the crosses
between parents with poor GCA.
In other words, the best desirable
SCA effects in case of these traits
were obtained from parents having
good and desirable GCA effects.
These breeding materials could be
used i the production of maize
hybrids in the best breeding
program for further improvement
of the previous traits. Similar

Abd El-Hadi, et al.

findings were obtained by Nawar
and El-Hosary (1985), Mahmoud
(1989), Soliman (1992 & 1997),
Gabr (1997), Abd El-Aal (2002)
and Abd El-Maksoud et al. (2003
& 2004).
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