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ABSTRACT

A half-diallel set of crosses involving nine white early inbred lines of maize
were evaluated at the two locations Sakha and Sids. The objectives were to estimates
the type and relative amount of genetic variance components and their interaction with
the environment for tasseling date, ear position, late wilt resistance, number of
ears/100 plant, 100-kernels weight and grain yield/plant. Genetically analyzed by the
procedures developed by Griffing (1956) method-2 model-1.

Mean squares of locations (L) were significant for all studied traits. The
significance of genotypes and their partitions parents (P), crosses (C)and P vs C
(heterosis) were detected for all studied traits except ( P vs C) for ear position. The
mean squares of interaction between genotypes and their partitions with locations
were significant for all studied traits except C x L and P vs C x L for 100-kernel weight.
Both additive and non-additive genetic effects were controlling the genetic system for
all studied traits. The additive genetic effects played an important role in the
expressicn of all studied traits except grain yield/plant. The interaction between GCA
and SCA with location were significant for all studied traits except SCA x location for
100-kernel weight.

The parental inbred lines Sd-62E and Sk-6056 seemed to be the best
combiner for grain yield/plant. Sk-6054 and Sk-4051 were the best for earliness. Sd-
62E and SD-7E were the first comber for late wilt resistance. The highest desirable
SCA effects were detected in the crosses: (Sd-7E x Sk-4051), (Sd-7E x Sd-34E), (Sk-
34E x Sk-4054), (Sk-4051 x Sk-8056), (Sd-62E x Sk-4054) and (Sd-34E x Sk-6056)
for grain yield/plant and most studied traits.

INTRODUCTION

The making of all possible single crosses among a set of inbred
lines has been a popular mating scheme for 60 years ( Sprague and Tatum,
1942 ). Statistical analysis of dialiel crosses and genetic interpretations of
such analysis have been the subject of many research papers. Through
knowledge on the genetic behaviour of the parents and the nature of gene
action for grain yield and other desirable traits were prerequisites for maize
improvement programs. Kalsy and Shama (1970), Nawar ef al.. (1981), Pajic
(1986) and Sedhom (1992) reported the importance of non-additive genetic in
the inheritance of grain yield/plant. On the other hand, El-Hosary et al.,
(1990) stated that the additive and non-additive genetic were significant for
tasseling date, aithough additive effects were predominated. El-zeir (1998)
found that GCA was greater than those SCA forear position. Galal et al..
(1985), El-Shenawy (1995), Amer et al,(1998) and Mosa (2001) noticed
support to the importance of additive gene effects in the expression of late
wilt resistance ( caused by Cephalosperium maydis). Lee mason and Marcus
(1976) mentioned that the additive gene effects more important than those
non-additive gene effects for number of ears/100 plant. The same result was
obtained for 100-kernels weight by El-Shamarka (1995), Mosa (1996) and
Abd El-Maksoud (1997).The purpose of this investigation was to the study the
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type of gene action and to choose the best inbred lines and crosses for use in
breeding maize program.

MATERIALS AND METHODS

The nine white maize early inbred lines, i.e. Sd-7E, Sd-62E, Sd-
34E Sk-4051, Sk-4054, Sk-6050, Sk-6054, Sk-5055 and Sk-6056 were
crossed in all possible combinations excluding reciprocals (half diallel) at
Sakha Station in 2000 growing season. The F, crosses and the parents were
grown in 2001 growing season at the two locations Sakha and Sids. The
experimental design was a Randomized Complete Blocks Design with four
replications. Each experimental plot included one row of 6.0 m. length, each
with a row-to-row spacing of 80 cm. Hills within row were 25 cm. abart,
cultural practices were used as a recommended. The harvesting after 100
days from planting. The data were recorded for grain yield/plant (adjusted for
shelling percentage and 15.5% moisture), tasseling date, ear position, late
wilt resistance%, number of ears/100 plant and 100-kernel weight. Analysis of
variance was carried out according to the Griffing (1956), method-2, model-1.

RESULTS AND DISCUSSION

Analyses of variance for all studied traits in the combined data are
presented in table (1). The results indicated that locations (L) mean squares
were highly significant for all studied traits, with mean values for Sakha
location being higher than Sids location for all studied traits except ear
position.This finding suggested markedly differences between the two
locations in their environmental specially temperature and soil
conditions(calculations not shown).

‘Table (1): Combined analyses of variance for the six traits over Sakha

and Sids locations.

Tobaallh Ear Number of| Late wilt Grain 100
S.o.v. e ears/100 |resistance| . kernel
g date | position plant % yield/plant it
Locations (L) | 864.90** | 95.23** |45447.62**| 8917.20** (242503.69**/1720.29**
Ea 5.79 30.21 262.81 112.79 2980.74 57.35

Genotypes (G) | 84.03** | 53.26** | 1603.92** | 483.29** | 18695.68** | 146.62**

Parents (P) 53:67 | 11080 | 2208.73" | 236104™ | 185731 '} 3281

Crosses (C) 30.49** | 41.16* | 753.61* | 547.05"* | 7376.15** | 93.49*

PvsC 2201.47*| 15.64 |26542.29**| 229.69* |553586.19**| 2916.4**
GxL 259" |19.291**| 945.31** | 386.38** | 2036.45** | 1547
PxL 4.16" | 25.38™ | 1056.21** [ 223.95* | 1508.27* | 23.21*
XL 197 | 15.54" | 518.17" |. 362.70™ | 151883 14.09
PvsCxL 12.12** | 101.86** | 15008.01**| 2514.62** | 24472.59** 1.85
Error (Eb) 1.09 7.58 149.71 51.51 493.53 10.48
CV.% 1.76 5.51 12.39 7.89 18.75 10.48

The significance of genotypes and their partitions parents (P) ,
crosses ( C ), and heterosis (P vs C) were detected for all studied traits
except P vs C for ear position, revealed thatthe genotypes i.e. ( parents,
crosses and P vs C ) varied from each other. The locations had significant
effect on genotypes and their partitions parents, crosses and P vs C for all
studied traits except crosses and (P vs C) for 100-kernel weight, indicating
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that the genotypes and their partitions behaved differently from location to
another.The mean performances of the combined date for all studied traits of
nine parental lines and 36 crosses are presented in table (2).

Table (2): Mean performances of parents and their F. crosses over
Sakha and Sids locations for the six traits.

[Genotypes Tasseling| Ear Numberof | Latewilt | Grain ‘HOO kernel
| date | position jears/100 plant| resistance % |yield/plant] weight |
Sd-7E $7.875 | 53.687 89.216 | 100 44.325 24.193 |
Sd-34E 65375 | 48.480 46190 |  94.494 25.164 26.912 |
Sd-62E 64.375 | 51.319 93845 | 99375 | 51.375 27.920 |
Sk-4051 61.750 | 50618 71405 . 5| 92461 | 22703 25.844 |
SK-4054 67.875 | 48.062 74.333 92.67 | 26.348 27.168
Sk-5050 62.00 | 46.083 105.099 94602 | 36.767 | 21.973
|Sk-6054 60.500 | 52.713 83.080 85.877 | 44.078 23.735
Sk-5055 64.625 | 57.149 86.830 84.167 59.016 23.198
Sk-6058 65.125 | 45.868 84.137 89.211 50.718 25086
Sd-7ExSd-34E | 59.625 | 50.894 102.991 98.316 | 191.343 | 37.907
Sd- 62E 59.125 | 49.444 101.917 100 153.643 | 35.224 |
Sk-4051 58.75 | 50.753 114.037 99.432 184.452 | 37.460
Sk- 4054 64.875 | 52.204 95.920 96.932 74.922 | 29.495
Sk- 6050 61.500 | 52.344 113.612 96.480 101.744 | 29.839
Sk- 6054 58.750 | 52.385 98.938 88.083 98.954 | 30.203 |
Sk- 6055 57.875 | 54.194 101.140 89.940 140.614 | 30.112 |
Sk- 6056 58.500 | 48.474 106.687 92.277 162.998 | 32.632 |
Sd-34-ExSd62E | 58.625 | 47.741 98.40 100 150.983 | 38.203 |
Sk- 4051 60.625 | 49.817 £8.598 91.80 48.510 29.901 |
Sk- 4054 59.750 | 48.263 101.028 97.892 | 177.305 | 38.580 |
Sk- 6050 58.00 | 45997 95634 95.952 | 137.253 | 34.937 |
Sk- 6054 55.750 | 47.873 105.125 84.033 145162 | 31.438 |
Sk- 6055 58.125 | 51.667 86.315 93.116 138.431 | 36.475 |
Sk- 6056 58.125 | 47.741 98.342 95.348 180.070 | 35515 |
Sd-62ExSk-051 | 58125 | 51.435 99.998 99.50 157.314 | 37.577
Sk- 4054 50125 | 50.651 106.303 97.682 169.222 | 36.267
Sk- 6050 57.500 | 46.675 102.071 95.125 159.298 | 34.000 |
Sk- 6054 55375 | 51.492 110.719 92.691 141.385 | 34.097 |
Sk- 6055 58.000 51.438 94.848 94 525 131.942 32.756
Sk- 6056 58.000 | 49.051 92.351 97.738 110.923 | 31.418
Sk-4051xSk-054| 59.000 | 50.666 104.790 99.50 137.581 | 33.518
Sk-6050 57.000 | 47.762 100.878 95.735 122.385 | 32.169
Sk-6054 55.000 | 51.013 116.014 73.053 138.006 | 31.888 |
Sk-6055 56.525 | 52.165 101.791 86.567 127.708 | 31,903 |
Sk-6056 56.750 | 50.204 109.578 94.535 147519 | 32.707 |
Sk-4054xSk-050] 61.625 | 48.048 112.512 86.234 105.065 | 27.953 |
Sk-6054 50.125 | 52.566 111.322 81.476 107.236 | 29698 |
Sk-6055 58.500 | 50.954 108.499 83.724 132.414 | 31.386
Sk-6056 58.750 | 48.773 105.098 87.447 159.284 | 30.504
Sk-8050xSk-054] 56.375 | 48.62% 114.717 70.147 120658 | 26750 |
Sk-6055 57.125 | 49.325 103.255 84.076 148.665 | 29.386 |
Sk-6056 | 56750 | 44.187 103.363 86.163 159.005 | 30.120 |
Sk-6054xSk-055] 56.000 | 54626 |  126.405 77.236 121.308 | 26.377
Sk-6056] 55.500 | 47.584 98.039 73.161 130.455 |, 27.766
Sk-6055xSk-056| 56.875 | 50.083 98.087 83.507 130.482 | 27.676
Check S.C.10 55250 | 5737 100.29 100 188.47 35.10
LSD 005 1.023 | 269 | 11.99 7.03 21.77 317
0.01 1347 1355 .. 4830 9.25 | 28865 417
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The results indicated that the inbred line Sk-6055 was the best
performing inbred lines for grain yield/plant, Sd-62E was the best performing
for 100-kernel weight and ranked the second for grain yield/ plant , late wilt
resistance and number of ears/100 plant. The results also indicated that the
highest mean value was obtained for Sk-6050 inbred line of number of
ears/100 plant as well as of Sd-7E for late wilt resistance, while inbred line
Sk-6054 was the best for earliness and Sk-6056 for ear position. The
crosses  (Sd-TE x Sd-34E), (Sd-7E x Sk-4051), (Sd-34E x Sk-4054), (Sd-
34E x Sk-6056) and (Sd-82E x Sk-4054) exhibited insignificant comparied
with the best commercial single cross-10 for grain yield / piant, 100- kernel
weight, number of ears/100 plant and late wilt resistance, but its exhibited
significant than S.C.10 for earliness and ear position. These finding indicated
that the five crosses could be usd as a new early,short and high yielding
single crosses in breeding maize program.

Table (3): Mean squares for combining ability (GCA and SCA) from
diallel cross analysis for the six traits in the combined
analysis over the two locations.

P [Number of| Late wilt :
T lin r p rain rn
S.o.v. afi?te . i poEiatinn ! ea;g;? 0 resns;;:nce yiecl;dlplant 1233?;th

GCA 141.40*" 235.98"" | 2660.85** | 1924.85** | 4054.88** | 260.51"*
SCA 71.28** 12.66" | 1369.04*~ | 162.94** | 21949.20"" | 121.31""
GCAx L L P 2077 1.1658.76™ | 1159.95"" 1668.61"** 37.35"
SCAxL 1.56* 17.40" 786.77*" 214.47"" 2118.19* 10.61
Error Eb 1.09 7.58 149.71 85 493.53 10.48
GCA /SCA | 1.98 18.63 1.94 11.81 0.18 2.14
GCAxL/SCAxL | 466 1.59 2.10 540 0.78 3.52

The mean squares of the six studied traits from a diailel analysis for
general combining ability (GCA) and specific combining ability (SCA) in the
combined data are presented in tabie (3). The resuits cleared that all mean
squares of GCA and SCA were significant for all studied traits. This finding
cleared the importance of both additive and non additive gene effects in the
inheritance of all studied traits. The relative magnitude of general to specific
combining ability mean square (GCA/SCA) showed high ratics which largely
exceeded the unity were obtained in all studied traits except grain yield/plant.
This result revealed that the additive genetic effects seemed to have an
important role in expression of all studied traits except grain yield / plant the
non-additive genetic effects was more important compeonent in the
expression of this trait. These results supported the findings of Robinson and
Comstock (1955), Sprague (1964), Pajic(1986) and Sedhom(1992) Abdel-
sattar et al. (1999) for grain yield /plant.Eberhart et al.(1966) and El-Hosary et
al(1990) for earliness, El-Zeir (1998) for ear position, EI-Shenawy (1995) ,
Amer et al. (1998) and Mosa (2001) for late wilt disease, Galai (1970), Lee
mason and Marcus S. Zuber (1976), Nawar et al. (1979) for number of
ears/100 plant, El-Shamarka (1995), Mosa (1996) and Add El-Maksoud
(1997) for 100-kernel weight.

On the other hand, the interaction between GCA and SCA with
locations were significant for all studied traits except SCA x L for 100-kernel
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weight. This finding indicated that the magnitudes of all types of gene action
varied from location to another. The magnitudes of the interaction for GCA by
locations were higher than those SCA for all studied traits except grain
yield/plant.

Matzinger et al. (1959), Debnath and Sarkar (1987). They
suggested that the additive effects were more biased by interaction with
environments than the non-additive effects. While, the reverse was obtained
by Rojas and Sprague (1952), Lannquiest and Gardner (1961),Galal et al.
(1989) and Mosa (1996) they reported greater important of SCA x
environments than that GCA x environments.

The estimates of GCA effects for individual inbred lines over two
locations are presented in table (4). The results cleared that the GCA effects
estimates for grain yield /plant was greatest for inbred lines Sd-62E and Sk-
6056. The highest significant negative values of GCA, i.e. contribution to
earlier tasseling date were exhibited for inbred line Sk-6054 followed by
inbred line Sk-4051. The inbred lines Sk-6050 and Sk-6056 exhibited good
GCA effects for ear position. The first and the best combiner of GCA effect
had SK 6050 for number of ears/100 plant, SD-62 for late wilt resistance and
SD 34E for 100 kernel weight. Regarding to table (4) the correlation
coefficient between mean performance with GCA effects of the inbred lines
were positive and significant for all studied traits except grain yieid/plant
which showed insignificant positive correlation.

Table (4): Estimates of general combining ability effects for nine inbred
lines over the two locations.

: | Number of | Late wiit ; 100
" Tasseling e : Grain
Inbred lines date Ear Posmon! eai;'ls'.al':‘?(] res:sazance yield/plant [:\?;?ge{!.i_
Sd-7E 1.846™" 1.620** 2.385 4731 1136 | 0.199
S Sd-34E 0.482** -1.209** -12.602*" 3.219" 3.141 2.524™ |
Sd-62E -0.165 0.029 0.624 6.054** 8.421*" 2.392 |
Sk-4051 -0.824™ 0.437 -2.631" 1.430* -4 450" 0.886™ |
SK-4054 oo 2008 -0.181 0.609 0.619 -6.282"* 0.242 '
Sk-6050 £ 0.415™ -2.283" 6.255* -0.936 -5202° | 18117
'Sk-6054 -1.961*" 3" 5455 -8.889"** | -8.501"" [ -2.126™
Sk-6055 -0.518" 2.592** 0.597_ -4.399" 0.433 =1.510™ |
Sk-6056 -0.449% -2.037* -0.692 -1.884* | 11.304* | -0.796"
LSD 0.05 0.20 0.54 2.41 141 4376 0.63
0.01 { 0.27 0.71 317 1.86 576 0.83
R* | 0.923* 0.967* 0.891** 0.903* 0.464 0827
R = Correlation coefficient between mean performance and GCA effects of the inbred

lines.
This indicated that selection with tested inbred lines for initiation any

proposed breeding program could be practiced either mean performance or
GCA effects basis with similar efficiency. These results are agreement with
Abd EL-Sattar et al. (1999) and Mosa (2001), they noticed significant
correlation between mean performance with GCA effects for inbred lines.

The estimates of specific combining ability effects for the 36
crosses are presented in table (5). The results indicated the 23 single crosses
were positive and segnificant SCA effects for grain yield/plant. The best
combinations were detected for (Sd-7E x Sk-4051), (Sd-7E x Sd-34E), (Sk-
34E x Sk-4054) (Sk-4051 x Sk-6056), (Sd-62E x Sk-4054) and (Sd-34E x
Sk-6056). These crosses also had high mean values. These finding indicated
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that the previous crosses seemed to be the best combination for grain
yield/plant, where it had significant SCA effects for grain yield/plant. Also the
six crosses exhibited desirable SCA effects in the most studied traits
especially earliness, prolificacy and weight of 100 kernel. Twenty nine crosses
had negative and significant SCA effects for tasseling date (earliness). Three
crosses had desirable SCA effects for ear position.Such significant desirable
SCA effects were detected for eleven crosses for number of ears/100 plant.
two cross for late wilt resistant and fourteen crosses for 100 kernels weight.
These crosses might be of interest inbreeding programs proupes obtained
new single crosses, inbred lines and synthetic varieties through traditional
breeding procedures.

Table (5): Estimates of specific combining ability effects for 36 crosses
over the two locations.

' Crosses Tasseling| Ear |Number of ears/| Late wilt Grain |100 kernel
date position {100 plant resistance% yield/plant| weight
5d-7ExSd-34E -2.148™ | 0.458 14.464 -0.632 68.583* | 4.277*
Sd- 62E -2.000* | -2.230* 0.164 -1.727 25.603* 1.726
Sk-4051 -1.716* | -1.329 15.540" 2329 69.284™ | 5.469™
Sk-4054 1.580* 0.741 | -5.818 0.640 -38.415** | -1.853
Sk-6050 0.625 2.983™ | 6.228 1.744 -12.672 0.544
Sk-6054 -0.580 -0.292 | -7.646 1.3 -12.164 1.223
Sk-6055 -2.898 | -0.042 -0.585 -1.333 | 20.562** 0.515
Sk-6056 -2.341" | -1.134 6.251 -1.513 | 32.076** 2.322*
Sd34ExSd62E -1.136* | -1.104 11.634* -0.27%1 | 20.938™ 2.380"
Sk-4051 1.523"" 0.564 -14.913* -3.847 -68.664°" | -4.416"
Sk-4054 -2.182* | 0372 14.277* 3.056 61.963™ | 4.907"
Sk-6050 -1.5117* 1.-0.536 3237 2672 20831~ | 3.368™
Sk-6054 -2.216* | -1.975" 13.529** -1.284 32.038" 0.133
Sk-6055 -0.909** | 0.259 -0.423 3.298 16.373* 4.554*
Sk-6056 -1.352** | 0.961 12.893* 3.015 47.142** | 2.881*"
Sd-62ExSk-4051 -0.330 0.944 3.262 1.075 34.860** | 3.392*
Sk-4054 -2.159*" | 0.779 6.326 0.067 48.601** | 2.725*
Sk-6050 -1.364" | -1.094 -3.552 -0.934 | 37.596*" 2.512°
Sk-6054 -1.943" | 0.406 5.897 4584 | 22.982** | 2.924*
Sk-6055 -0.761* | -1.207 -5.116 1.928 4.605 0.966
Sk-6056 -0.830* 1.034 -6.324 2,626 -27.285* | -1.085
Sk-4051xSk4054 -1.625* | 0.386 8.068" 6.510™ 29.830* 1.483
Sk-6050 -1.205" | -0.416 -1.489 4.300 13.554 2.188*
Sk-6054 -1.659** | -0.480 14.446" -10.429™ | 32.474* 2221
Sk-6055 -1.477* | -0.889 5.082 -1.405 13.241 1.620
| Sk-6056 -1.420™ | 1.779* 14.158** 4147 49.182* 1711
| Sk-4054xSk-6050 0.591 0.488 6.904 -4.390 -1.934 -1.386
[ Sk-6054 -0.364 1.692 6.514 -1.195 3.536 0.674
| Sk-6055 -2.432" | -1.481 8.549" -3.437 19.780™ 1.746
Sk-6056 -2.250™ | 0.967 6.437 -2.231 5 i -0.151
Sk-6050xSk-6054 -0.693* | -0.145 4.264 -10.968" 15.878" -0.221
| Sk-6055 -1.386"" | -1.008 -2.340 -1.530 34.951* 1.799
L Sk-6056 -1.830* | -1.518 -0.943 -1.958 34.420" 1.820
|Sk-6054xSk-5055 | -0.966"" | 0.977 21.610"" -0.417 10.892 -0.895
Sk-6056 -1.534* |-14.36"" -5.467 -7.008™ 8.170 -0.219 |
Sk-6055xSk-6056 | -1.602** | -1.436 -0.561 -1.151 0.262 -0.925 |
L.S.D Sij 0.05 0.66 1.74 7.73 454 14.07 205 i
L 0.01 I~ 087 229 | 10.18 { 5.88 { 1853 | 270
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