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ABSTRACT

Half diallel cross among 10 white early maize inbred lines
were evaluated for silking date, plant height and grain yield at two
locations i.e., Delta region (Sakha) and middle Egypt (Sids).

Significant deferences between the two location for all
studied characters were detected. GCA and SCA were significant
for all characters under and over both locations. Preponderance of
additive gene action in genetic expression was obtained for silking
date and plant height under and over both locations. Whereas, non-
additive gene action seemed to have played an important role in the
expression of grain yield in general. Significant interaction between
GCA x locations was reported for all characters while, SCA x
locations interaction was significant for grain yield only.

The best combiners for GCA effects were i.e., Sk-6004,
Sk -6005 and Sk-8055 inbred lines for silking date and plant height.
Sk -8050, Sk -7/7, Sk-34/1 and Sk-63/1 inbred lines for grain yield.
The highest desirable SCA effects were obtained for the crosses
Sk-6001 x Sk-34/1 for silking date, Sk-8050 x Sk-7/7 for plant
height and Sk-8055 x Sk-63/1 for grain yield.

The crosses Sk-6004 x Sk-34/1, Sk-6056 x Sk-8050, Sk-
6056 x SK-7/7, Sk-8050 x Sk-58/8, Sk-8050 x Sk-63/1, SK-7/7 x
Sk-58/8, Sk-7/7 x Sk-63/1 and Sk-34/1 x Sk-63/1 had grain yield
over 27.5 ard/fed, short plants and earliness (harvest at 100 days
from planting date). Therefore, such crosses could be
recommended in maize breeding program as early and high
yielding. Herein, it will be possible to save one irrigation and
accept some delay in planting dates.

INTRODUCTION

Breeding for earliness has been one of the main activities
of the National Maize Program (NMP), in order to save at last one
irrigation and more over, can fit better in the crop rotation at many
areas in the Delta region that grows maize late in the summer after
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vegetable crops. Beck ef al.(1990), studied heterosis and combining
ability of CIMMYTS tropical early and intermediate maturing
maize. General combining ability effects (GCA) were significant
for grain yield and silking date. Heterosis for plant height and days
to silking were generally low.-Crossa et @l.(1990), found that
additive gene effects were important in controlling silking date
(69%) and plant height (79%) and heterosis effects were significant
for grain yield and silking date. Pal and Prodhan (1994), suggested
a greater influence of additive component of gene action in the
expression of maturity. Gama et al(1995), obtained that the
vanation due to GCA was 68% of the variation among crosses for
grain yield, indicating that additive genetic effects were more
important than non-additive genetic effects. Zelleke (2000), Desai
and Singh (2001), Mahto and Ganguly (2001) and Yadav et dal.
(2003) found that variances due to general combining ability and
specific combining ability were significant for silking date and
grain yield. El-Rouby et al(1973), El-Shenawy et al.(2002) and
Mosa (2005) found that the magnitude of the interaction for GCA x
locations was higher than that for SCA x locations for silking date,
plant height and grain yield. The purposes of this investigation was
to study type of gene action for-ten early inbred lines and their
interaction with locations and choose the best early and yielding
crosses to be use in maize breeding program.,

MATERALIS AND METHODS

Ten white early inbred lines: i.e, Sk-6001, Sk-6004,’Sk-
6005, Sk-6056, Sk-8050, Sk -8055, Sk-7/7, Sk~34/1, Sk-58/8 and
Sk-63/1 were obtained by Maize Research Program at Sakha
Agricultural Research Station. The ten parental lines were crossed
in half diallet crosses in 2004season. Jn 2005 season, the 45 F;'s
and check hybrid SC10 were tested with four replications a
randomized complete block design at Sakha and Sids Research
Stztions. A plot included one row, 6 m long, 80 cm apart and 25 cm
hi§ @=cing. Three kernels were planted in each hill that were later
thinnéd to oné plant per, hill. Recommended cultural practices were
applied at the proper time. The harvest was done after 100 days
from planting date. Datas were recorded on number of days from
planting t0-50% silk emergence plant helght (cm) and grain yield
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ard/fed (1 ardab = 140 kg, 1 feddan =4200 m? ), adjusted on 15.5%
basis grain mdisture content and shelling percent. An ordinary
analysis of variance for the data was performed for each location
and combined over two locations was done according to Steel and
Torrei (1980). General and specific combining ability effects were
calculated using Model-1, Mothod-4 of Griffing (1956).

RESULTS AND DISCUSSION

Mean squares of diallel analysis of 10x10 inbred lines at
Sakha, Sids locations and their combined for the three characters
are presented in Table(1). Mean squares due to locations were
highly significant for silking date and grain yield and significant for
plant height. As a consequent to the different climate and soil
conditions that were markedly different from Sakha to Sids
locations. Mean squares due to general combining ability (GCA)
and specific combining ability (SCA) for silking date, plant height
and grain yield were highly significant in both locations and over
locations. The ratio of K*GCA/ K*SCA was more than unity for
silking date and plant height, indicating the preponderance of
additive gene action in the genetic expression of these characters
under each location and over both locations. Thus, phenotypic
selection could be effective in isolating earlier genotypes and
shorter plants. Meanwhile, the ratio K2ZGCA/ K>SCA was Jess than
unity for grain yield under each location and over both locations,
meaning that non-additive gene action seem to have played an
important role in the expression of grain yield. Such results support
the findings of Nawar et al. (1979), El-Hosary (1988), Shafey
{1993), El-Shenawy (1995) and Amer (2003) for silking date and .
plant height and Piovarci, A.(1975), Nawar (1985), Eberhart et al.,
(1966), Haggag and El-Hennawy (1992), Abdel-Sattar et al.
(1999), Mosa (2003) and Motawei (2005) for grain yield.

Significant interaction mean squares between locations
and general combining ability were detected for all characters,
while, the interaction mean squares between SCA x locations were
not significant for all characters except for grain yield. The
magnitude of the interactions for GCA by locations were higher
than those for SCA ones for all traits. These findings indicate that
additive gene actions appeared to be more affected by



Wt

envxronments than non-addmvc gene actxon Fhese results are in
- agreement with those previously research by Matzinger et al.
- (1959), El-Rouby et al. (1973), Debanth and Sarkar (1987), El-
Hosary (1988) and Mosa (2005) where the additive effects were
reported to be more mﬂuenccd by interaction Wlth environments
than the non-addmve ones. ' :

Tab]e (1) ‘Mean squares for general combmmg abllny (GCA) and specxﬁc
" combining ability (SCA) for three characters in 10 x 10 diallel
crosses tinder Sakha and Sids location and over locations

SOV Silking date dwys - Plant height (em) Grain yield ard/fed.
Sk 5d Comb sk Sd Comb sk Sd Comb

Locations (ioc.} - e 1 124704% — —_ 16563 76* — — 536.35%*
Error GCA — — 484 —_ — 177749 - — — 587
GCA 41.92%% | BA0*% | II7.2°%, | 3488.36% | 254192% | 5773.76% | 303.92°% | 218.0°% | 456.68%° |
SCA a4% | 356" | 62° 33588+ | 317.12% | 564.13%* | s4.12*0 [ 402+ | 78.23%
GCA x loc. — — 872 - — 256.52%+ p— — 65.24°*
SCA x loc. — | = 216 — T — 8888 | — — | T609%

N Emor 1.95 1.54 1.94 T 121.30 7720 ] w30 987 6.10 798
K'GCA/K'SCA | 203 507 338 156 128 145 . 083 077 0.79

*, ** significant at the 0.05 and 0.01 levels of probability, respmively.

The estimates of combining abllnty eﬁ‘ects for the ten
mbred lines for the three studied characters under Sakha and Sids
locations and their combined data are presented in Table (2).
Results revealed that inbred lines, Sk-6004, Sk-6005, Sk-6056 and

Sk-8055 had significant negative GCA effects for silking date and .

- plant height, indicating that these inbreds contained the highest
concentrations of favorable genes for earliness and short stalk.

Thus, it could be involved in breeding program for improving both

characters. Positive and significant GCA effects were recorded for

Sk-8050, Sk-7/7, Sk-34/1 and Sk-63/1 inbred lines in grain yield. =

Therefore, results suggest that a greater opportunity ‘for selection
would be possible for grain yield. These results are ture in both
locations and their combined data, indicating the stability of
performance of 1nbred lines for these characters
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le (2): Estimates of the general combining ability effects for ten
inbred lines for three characters at Sakha and Sids locations
and their combined data.

SOV Silking date days Plant height (¢cm) Grain yield ard/fed.

o Sk Sd Comb - Sk Sd Comb Sk Sd Comb
Sk-6001 | -0.63* 1.41* 1.02* 8.00* 1241 | 10.20* -2.21% | -2.54% | 2237
Sk-6004 | -0.80* -0.43* -0.61* -8.50% | -6.40% | -7.45* -0.43 -0.01 -0.22
Sk-6005 | -1.80*% | -2.30* | -2.05* | -11.59* | 993* | -10.76* -3.65% | -4.10% | -3.87*
Sk-6056 | -0.3% -1.36% | -0.87*% | -14.65% | 9.99% | -1232* -3.68* 0.36 | -1.65%
Sk-8050 | -.051* -1.14* -0.83* 1.2} -2 .99+ -0.88 2,72+ 1.67* | 2.20*
Sk-8055 | -0.76* -1.58* | -1.17* | -10.31* | -7.40% -8.85 -3,21* | -2.32* | -2.76*
Sk-7/7 0.16 1.35* 0.76*% 15.96% | 13.66*% | 14.81% 4.72¢ 1.95% | 3.34%
Sk-34/1 0.04 -0.11 -0.03 6.37* 8.19* 7.28* 2.16* 4.39* | 327+
Sk-58/8 1.54 1,54 1.54% 6.03* 0.56 3.30% 0.69 -1.48* | -0.39
sk-63/1 1.98 2.51% 2.24% 7.046* 1.88 4.67* 2.88* 2.08*% | 2.48*
LSD. g 046 0.43 0.31 358 2.86 230 1.02 0.81 0.65
0.05

* significant at the 0.05 level of probability.

The estimates of specific combining ability effects for the
45 Fy's under two locations and their combined data are presented
in Table (3). In Delta region (Sakha), the cross combination Sk-
6001 x Sk-8050, Sk-6001 x Sk-7/7, 8k-6005 x Sk-58/8, Sk-8050 x
Sk-63/1 and Sk-34/1 x 8k-63/1 exhibited desirable and significant
SCA effects for silking date. In middle Egypt (Sids), significant
desirable SCA effects were observed in crosses i.e., Sk-6001x Sk-
8055, Sk-6001 x Sk-34/1 and Sk-6004 x Sk-8055 for silking date.
The desirable and significant SCA effects under both locations and
their combined data were observed for plant height in crosses, Sk-
6001 x Sk-63/1, Sk-6005 x Sk-34/1 and Sk-8050 x Sk-7/7 and for
grain yield in the crosses Sk-6005 x Sk-7/7, Sk-6056 x Sk-7/7, Sk-
8050 x Sk-58/8, Sk-8055 x Sk-63/1 and Sk-7/7 x Sk-63/1,
indicating that these crosses are stable for these characters and

could be used for improving shorter plant height and high grain
yield.
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Table (3): Estimates of specific combining ability effects for 45 F;s for three

characters under Sakha and Sids locations and their combined data.

SOV Silking date days Plant height (¢m) Grain yield ard/fed.
o Sk Sd Comb 8k Sd Comb Sk Sd Comb
Sk-6007 x Sk-6004 0.93 0.53 0.73 -2.86 -6.78 -4.82 1.15 0.32 0.736
% Sk-6005 0.84 1.00 0.92* 10.98* 6.25 861 0.12 116 0.64
x Sk-6056 1.93 -0.93 0.50 -7.20 431 -1.45 -2.85% 2.44* -0.20
x Sk-B{50 -1.19* 1.34% 007 -7.58 -1.44 -4.51 0,76 -0.61 -0.68
% Sk-8055 =044 -1.21* -0.82 10.20* 747 8.83* 0.43 2.12 1.28
x Sk-7/7 -1.62¢ 0.59 =0.51 19.42% 8.15* 13.79¢ 349 -0.64 1.42
x Sk-34/1 -1.00 -1.43* -1.21* 3214 -5.88 4.56 2.56 141 1.98*
x Sk-58/8 -0.25 0.16 -0.04 -4.14 300 £.57 0.77 0.29 0.53
x Sk-63/1 0.80 -0.05 0.37 -15.58¢ ~15.07¢ -15.32* 491+ -5.52* -5.71*
Sk-6004 x Sk-6005 .62 -0.24 -0.43 =5.52 -2.94 -4.23 1.09 1.13 1.1}
x Sk-6056 046 0.81 0,64 9.05 -2.63 321 -1.63 -2.58* -2.10*
x Sk-8050 0.34 -0.40 .03 14.92* 14.12¢ 14.52* 1.90 1.60 1.70
x Sk-B055 ~1.16 ~1.21% -1.18* -1.80 5.03 1.61 £0.10 3.60¢ 1.75*
x 8k-7/7 .84 -0.90 0.84 -1.33 2.22 0.44 0.79 1.07 0.14
x 5k-34/1 .47 -0.68 -0.57 0.76 -1.57 -0.40 2.52 0.63 1.58
xSks&/8 | 052 0.16 034 289 | 2% 292 -2.35 199 | -212%
% Sk-63/1 0.84 1.94% | 1.39% | -1033° | 450 747+ 194 | 380° | -287°
Sk-6005 x Sk-6056 -0.12 -0.46 £0.29 -2.86 2.90 0.02 2.34 0.26 1.29
x Sk-8050 -0.25 0.9 -0.59 0.26 6,60 -3.17 .82 .05 £0.43
x Sk-8055 0.74 .49 0.12 5.80 10.81* 8.30* -1.38 094 0.21
x Sk-7/7 .69 0.18 043 2.7 4.50 3.63 3.68* 2.91* 3.29+
x Sk-34/1 -0.06 0.78 0.35 ~18.39* -14.28* -16.34* -2.01 -4,77* -3.38*
xSkSB | -1.56% | -062 | -1.09° 6.70 1.84 Y¥3] 0.46 1.10 075
x Sk-63/1 1.74¢ 1.16 1.45* 0.26 247 -1.10 -3.48* =2.70* -3.09*
Sk-6056 x Sk-8050 -1.16 0.37 -0.76 1.33 6.22 in 521 2.22% 3.72¢
x Sk-B05S 0.59 1.56* 1.07* -3.64 -8 88* «6.26% 0.40 -4327* -193*
x Sk-717 -0.84 -1.12 -0.98 ~4.67 5.31 0.32 3.96* 3.19* 3.58*
x 5k-34/1 D47 009 -0.18 5.67 4.03 -4.85 -1.23 2.76* 0.76
x Sk-58/8 0.02 0.19 0.1 -1.49 0.10 0.79 -3.01* -2.36* -2.68*
x Sk-63/1 041 0.22 -0.09 3.83 -11.16* -3.67 -3.19+* -1.67 -2.43*
Sk-8050 x Sk-8055 0.21 1.34¢ 0.78 0.23 -1.63 -0.7¢ 249 -0.08 .20
x Sk-7/7 227 1.16 1.71* -14.80¢% =21.44* -18.12* -12.69* -5.36* -9.03*
x Sk-34/1 1.15 -0.62 0.26 -1.70 0,28 H.71 -1.63 -1.55 -1.59
x Sk-58/8 0.09 -0.52 -0.31 239 9.90* 6.15* 3.09* 3.07* 3.08*
xSk63/1 | -128* | 099 | -1.14* 495 0.59 277 3.15% 0,76 1.95¢
Sk-80SS x Sk-7/7 4.2 £0.90 .56 -71.52 -6.78 -7.15* £.76 2.1} -E.43
x 8k-34/1 0.15 0.81 0.48 0.42 -2.82 -1.62 2.06 -1.05 0.50
x Sk-58/8 0.65 0.66 0.65 -7.83 -11.44* -0.64* 6.48 -3.42* -4.95*
x Sk-63/1 -0.53 0.55 0.54 498 8.25* 6.61* 3.34* 4.26* 3.79*
Sk-7/7 x Sk-34/1 1.71* 1.87* 1.79* -520 -2.38 3.19 -3.63* -5 08* -4.35+
x Sk-58/8 0.21 022 o =211 -2.50 =231 3.84% 1,79 2.81*
x Sk-63/1 0.02 -0.74 -0.35 13.45¢ 1293+ 13.19* 2.90° 4.22% 3.56¢
Sk-34/1 x Sk-58/8 . 034 -0.05 0.14 16.73* 6.72 11.72% 0.40 1.B5 1.12
x Sk-63/1 -1.34%" 077 -1.06* 5.80 15.90* 10.85* 0.96 5.79* 3.37%
Sk-58/8 x Sk-63/1 0.15 -0.18 -0.01 -1.36 4 .47 -5.92 3.18% -0.33 1.42
LSDsij 0.05- 1.2 1.2 0.85 948 152 6.08 - 2.70 213 1.72

* significant at the 0.05 level of probability.

Heterosis of three characters expressed as the percentage
deviation of F; mean performance from SCI0 in the combined
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analysis are presented in Table (4). Forty four crosses had
significantly negative heterotic effects relative to SC10 for silking
date, meaning that these crosses were earlier than SC10. Also, all
crosses exhibited significant negative heterotic effects relative to
SC10 for plant height, indicating that all the crosses were shorter
than SC10, therefore possibility use these crosses to resist stalk
lodging when sowing in late planting dates. Forty two crosses
exhibited significant negative heterotic effects relative to SC10 for
grain yield, while, two crosses i.e., Sk-34/1 x Sk-63/1 and Sk-7/7 x
Sk-63/1, exhibited negative heterotic effects but not significant
relative to SC10 for grain yield. Generally, the crosses i.e., Sk-6004
x Sk-34/1, Sk-6056 x Sk-8050, Sk-6056 x Sk-7/7, Sk-8050 x Sk-
58/8, Sk-8050 x Sk-63/1, Sk-7/7 x Sk-58/8, SK-7/7 x SK-63/1 and
Sk-34/1 x Sk-63/1 had grain yield over 27.5 ard/fed, short plants
and earliness, (harvest at 100 days from planting date); showing
progress in earliness thus the white commercial crosses in Egypt
are harvested at 120 days from planting date. Therefore, the above
mentioned crosses could be recommend for use in maize breeding
program as early yielding crosses in order to save one irrigation
and tolerate lateness in planting according to the used cropping
system.
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Table (4): Mean performance of 45 Fis and check hybrid SC10 and its

percentage of heterotic effects over check hybrid SC10 for three
characters overtow locations,

Crosses Silking date (days Plant height (cm) Grain vield (ard/fed.)
X SCuo X SC10 X SC10
Sk-6001 x Sk-6004 56.7 -5.5% 24225 -17.63* 2142 -37.93*
: x Sk-6005 55.5 -7.5* 25237 -14.19* 17.49 -43.31*
X Sk-6056 562 -6.31* 240.75 -18.14* 18.96 -45.05*
x Sk-8050 55.8 «7.00* 245.12 -15.29* 22.38 -35.i4*
x Sk-8055 54.6 -9.00* 254.50 -13.47* 19.42 -43.72%
x Sk-771 56.8 -5.33* 283,12 -3.73* 25.36 -26.51*
. x 5k-34/1 553 -7.83* 257.25 -12.53+ 26.04 -24.54*
| x §k-58/8 58.1 -3.16* 25725 -12,53* 20.86 -39.55%
! X Sk-63/1 59.2 -1.33 243.87 -17.08* 17.42 -49.52*
Sk-6004 x Sk-6003 522 -12.5* 22187 -24.56* 20.08 -41.79%
X Sk-6056 54.7 -§.83* 22175 -22.56* 19.14 -44.53*
x Sk-R050 541 £5.83* 250.50 -14.83* 2691 -22.02*
x Sk-BO55 52.6 -12.33* 229.62 -21.92+ 21.92 -36.48*
x Sk-717 54.8 -8.66* 252.12 -14.27* 26.36 -23.61*
x Sk-34/1 543 5.5 243.75 -17.12* 27.72 -19.67*
x Sk-58/8 56.8 -5.33* 23725 -19.33* 20.27 -41.26*
x Sk-63/1 58.6 -2.33* 234.12 -20.39+ 22.58 -34.56*
Sk-6005 x Sk-6056 523 -12.83* 22125 -24.77* 18.92 -45.17*
x Sk-8050 52.1 -13.16* 229.50 -21.97# 20.91 -39.40*
x Sk-B055 52.5 -12.5* 233.00 -20.78* 16.40 -52.47+
x Sk-717 538 -10.33* 252.00 -14.32% 25.95 -24.80*
x Sk-34/1 53.8 -10.33* 224.50 -23.67* 16.10 ~44.65*
x Sk-58/8 54.0 -10.00* 241.12 -18.01* 19.52 -43.36*
x Sk-63/1 57.2 -4.66* 237.32 -19.37* 18.69 -45.84*
Sk-6056 x Sk-B050 53.1 -11.5* 234.87 -20.14* 27.50 -20.42*
x Sk-8055 546 9.0* 216.87 -26.26* 16.69 -51.63*
x 8k-7/7 54.5 <9.16* 247.12 ~15.97* 28.33 -17.90*
x Sk-34/1 54.5 0.16* 24432 [ -1699% 25.29 -26.71*
P X Sk-58/8 56.3 -6.16* 234.50 -2027* 18.34 -46.85*
x Sk-63/1 56.8 -5.33* 233.00 -20.78* 21.34 -38.16*
Sk-8050 x 5k-8055 543 9.5 233.87 -20.48* 23.72 -31.26*
x Sk-#7 572 -4.66* 240.12 -18.35* 19.72 -42.85*
x Sk-34/1 55.0 -8.33* 250.00 -15.00* 26.93 -21.96*
x Sk-58/8 56.0 -6.66* 252 87 -14.02¢ 2791 -19.12%
X Sk-63/1 55.8 -7.00* 250.87 -i4.70* 29.61 -14.19*
Sk-8055 x Sk-2/7 54.6 9.00* 243.12 -17.33* 22.16 -35.78*
% Sk-34/1 548 -8.66* 241.12 -18.01* 24.08 -30.22*
x Sk-58/8 56,6 -5.66* 229.12 -22.09* 14.95 -56.67*
x Sk-63/1 56.1 6.5 - 246.75 -16.16* 26.53 -23.12%
Sk-7/7 x Sk-34/1 - | 581 -3.166* 262.62 -10.70* 25.50 -26.10*
x Sk-58/8 58.1 -3.16* 260.12 -11.55* 29.06 -15.79*
x Sk-63/1 58.2 -3.00* 277.00 -5.82¢% 32.50 -5.82
Sk-34/1 x Sk-58/8 57.2 4.66* 266.62 -9.34* 2722 -21.124
X Sk-63/1 56.7 -5.50* 267.12 .17+ 2.4 -6.57
Sk-58/8 x 5k-63/1 593 -1.16 24637 -16.23* 26.48 -23.26*
SCig 60.0 — 294.12 — 3451 —

* significant at the 0.05 level of probability.
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