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INTRODUCTION

Successful development of improved
maize (Zea mays L.) hybrids is sepended upon
accurate evaluation of inbred lines under
different environments.

The diallel analysis procedure sugg-
ested by Griffing (1956) is the most common
procedure to evaluate the combining ability of
lines and to determine the usefulness of lines
in hybrids development showing the superior
performance of those hybrids under different
environmental conditions. The environmental
factors are usually daily changed; hence, the
studying of genotype environment interaction

for plant breeders is of prime importance for

devoting these effects which help in selecting

the elite materials. However, location effect is
one important factor which plays an important
role in maize production,

The objectives of this investigation were to

study:

1) The evaluation of eight inbred lines of
maize and their crosses in order to choose
the best hybrids of them.

2) The general and specific combining
ability effects were estimated of the eight
lines and their interactions with locations,
as the useful heterosis.

MATERIALS AND METHODS

Eight (Zea mays L. white inbred
lines were developed by Prof. Dr. Ali Abd El-
Maksoud El-Hosary Prof. of Agronomy, Fac.
of Agric., Moshtohor, Benha Univ. and were
used to establish the experiment materials for
several characters among inbred lines under
study. These lines were selected on bases of
yielding ability and other desirable plant
aspects. The plant materials were selected
with a wide range of diversity for several
traits. These inbred lines were Moshtohor 27

(P1), 1004 (P,), 21 (Ps), 101B (P.), 101 (Ps),
212D (Py), 107 (P7) and 313D (Py).

In the first summer season 2006,
seeds of the eight inbred lines were split sown
on 18th May, 28th May and 8th June to avoid
differences in flowering time and to secure
enough hybrid seed. All possible cross
combinations without reciprocals were made
between the eight inbred lines by hand method
giving a total of 28 crosses.

In the second summer season 2007,
parents and their 28 hybrids were planted at
two locations (Sakha farm, Kafr EL Sheikh

Govemorate and Somosta farm, Bemi Suif
Governorate). In each experiment, the 8
inbred lines and their 28 hybrids as well as a
check hybrid (S.C. 10) were grown in a
randomized complete block design with three
replications. Each plot consisted of two ridges
of 5 m length and 70 cm width. Each hill was
spaced 25 cm apart with two kemels planted
perhlllandlaxerﬂmmedtomeplantperhxll
The plots were xmgated after sowing. The
second irrigation was given after 21 days from
sowing. The plants were then irrigated at
intervals of 10-15 days. The plots were
informally fertilized at the rate of 120 kg of
nitrogen per faddan given before the first and
second irrigations. The other cultural practices
of maize growing were properly practiced.

Random sample of ten guarded plants
in each plot were taken to evaluatesilking and
tasseling dates (dayes) in 50% of plant selked
or tasseled, plant and ear heights (cm.), leaf
area of ear, no. of rows/ ear, no. of kemels/
row, 100-keme! weight, shelling percentage
and grain yield/ plant which was adjusted for
15.5% moisture.
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The obtained data were statistically
analyzed for analysis of variance by using
computer statistical program MSTAT-C,
General and specific combining ability were
estimated according to Griffin's (1956) diallel
cross analysis designated as method 2 model I
for each location. The combined analysis of
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the two locations was carried out whenever
homogeneity of variance was detected
(Gomez and Gomez 1984). Heterosis exp-
ressed as the percentage deviation of the Fl
mean performance from S.C.10 was deter-
mined.

RESULTS AND DISCUSSION

location  .can  squares  were
significant for all traits under study except for
ear height, and no. of rows/ear, with mean
values in sakha location being higher than
those in Somosta location for all traits except,
number of kemels/row and seed index (Table
1). The increase in these traits at sakha
location may be due to the prevailing of
‘avorable temperature, day length and soil
fertility of soil leading to greater vegetative
growth, vield and its components of com
plants. Therefore, Sakha location seemed to be
non-stress environment, The decrease in the
other traits i.e. number of kernels/row and
100-kernel weight along with high grain
yield/plant in Sakha location may be due to
the higher no. of ears/plant and shelling
percentage. These results are in harmony with
those obtained by Amer (2005), El-Hosary
and El-Badawy (2005), El-Hosary er al.
(2006) and Sedhom et al. (2007).

Genotypes mean squares were
significant for all traits in t!* combined
analysis (Table 1). This indicates the wide
diversity between the parental materials used
in the present study. Significant genotypes x
location mean squares were obtained for all
traits except shelling percentage, revealing
that the performance of genotypes differed
from location to another.

Significant parents mecan squares
were obtained for all traits (Table 1). Signi-
ficant interaction mean squares between
parcntal inbred lines and location were
detected for all traits except plant height and
shelling percentage (Table 15’, revealing that
the parental inbred lines varied in their
reaponse to lecations.

For the exceptional traits on the
contrary, insignificant interaction obtained
revealing that higher repeatability of perfor-

Yo

mancc of the parental inbred lines under
different locations,

For silking and tasseling dates the
inbred line Py exhibited significant earliness
for both traits. Also, the parental inbred lines
Ps and P; recorded the lowest mean values for
plant and ear heights.

As for leaf area of ear, the inbred line
P; gave the highest mean values but without
superiority than those inbred lines Py and P,.

The parental inbred line P, gave the
highest number of rows/ear. The parental
inbred line P, gave the highest number of
kernels/row. However, the parental inbred line
P, had the lowest ones. The parental inbred
line Py gave the lowest mean value for shelling
percentage and 100-kernel weight. However,
the parental inbred line P; had the highest
mean values for shelling percentage and 100-
Kemel weight.

: As for grain yield/plant, the parental
yield/plant. With the exception of inbred lines
P, and P, all inbred lines gave the same grain
yield/plant. These inbred lines exhibited hlsh
mean values for two or more of the traits
contributing to grain yield. However, the
parental inbred lines P; and Ps gave the lowest
ones for this trait.

The mean performances of the twenty
eight hybrids and the check hybrid §.C.10
(Giza 10) are presentad in (Table 2). The
earliness of silking daw was manifested by all
crosses crosses PP, PyxPs and PoxPy
compared 8.C.10. Also, the earliness of
tasseling date was exhibited by all crosses
except crosses P,xPs and P;xPs compared
with S.C. 10.



Table (1): Observed mean squares from ordinary and combining ability analysis for the studied traits in the combined analysis.

Silking | Tasseling Plant Ear Leaf area | Number of | Number of 100- Shelling Grain
SOV 1df) “ygte date height | height | Ofear | RowsEar| “man” %";;‘t % | Yield/Plant
Location 1 | 2571.63 | 3432.04" | 1106821" | 138.56 8721.98" 0.63 692.66 | 8538 | 91226 5401.00"
Rep/L 4 852" 20.09" 28.12 36.82 7622.00 343 440 5.07 0.32 165.28
Genotypes 35| 6597 75287 | 672707 | 169051 | 8544565 | 748 | 22747 | 18377 | 7584 1461541
arent 7 | 2807 1026 | 4154.03 1062.08" | 21219.71° 902" 104.02" | 19950 | 21329 1075.05"
Cross 27 | 2828 4117 117131 | 99837 | 6374293 536 69.11° | 186.16 | 37.43" 3999.90
Par.vs.cr. 1 | 134894 | 145140 | 17474377 |24777.23" | 1121000.69" | 54.11" | 536747 9.12 150.63° | 396016.69
/L 35 | 1507 1848 75095 | 57858 | 5739.75 465 5399 37.05 0.05 248173
ar./L 7 | 2600 5335 4155 746 85" 1262.44 11487 27760 | 4267 0.14 665.89
Cr./L 271 1279 986 378.00° | 35767 | 505041 295 6036 36.92" 0.03 2909.10
Par.vs.cr.Vs.L | 1 0.01 7.15 15786.52" | 536534 | 55692.96 273 65.78" 1.12 0.15 3653.54
Error 140 1.85 1.87 4493 78.07 916.38 1.01 6.36 3.78 167 14322
GCA 7 12237 12227 1088.67° | 97231 | 13333.55 514 4087 | 250.00" | 5016 1614.66
CA 28 | 24437 2831 | 253078 | 46130 | 3226897 183" 84.56 1407 19.06 5686.09
Ent.xL. 35| 1507 18.48" 75095 | 57858 | 5739.75 465 5399 37.05 0.05 248173
GCAxL 7 404 8.58 7817 | 14644 1503.09™ 181 | 17607 | 1482 0.03 633.35
CAxL 281 527 5.56 29335 | 20447 | 201579 148" 18.10 1173 0.01 87571
rror 140 0.62 0.62 14.98 26.02 305.46 0.34 2.12 1.26 2.56 47.74
'A/SCA 0.50 043 043 2.11 041 2.81 0.48 17.77 2.63 0.28
xL/GCA 0.33 0.70 0.07 0.15 0.11 0.35 0.43 0.06 0.00 0.39
SCA x L/SCA 0.22 020 0.12 0.44 0.06 0.81 0.21 0.83 0.15

and  significant at 0.05 and 0.01 levels of probability, respectively.
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Tab!at {2)= M’m Pcrhnmm of all pnotypes w aﬁ ﬂie m m mﬂ: two locations and heterosis relative to check varie S C. 10 l'or 2 d/plaant.
'l'tﬂs . : No. of Ne. nf .
Siking Tarseling Pant | Exx Lealarea ;1 100-Kermel Grain Yiedd/
aate date height | height Ofear Kemels Kg;f" Wep, | Sveling% Phaot
7117 T267 270388 | 250 48370 1148 17.65 16.93 6738 3295
6767 7050 16543 | 758 6245 1458 2425 78.82 71.65 6093
6958 7217 19303 | 7500 830 13.17 23.35 32.62 8172 5752
7020 | 71.00 17652 | 6033 | 57893 14.15 16.40 2825 80.75 56.95 H% relative
6393 7100 383 | &6/ P48 1137 26.77 33.63 81.07 6947 S$.C.10 for
6583 | 6850 18075 | 7250 | 55012 12.60 21.03 32.53 71.85 5098 Grain yield /
B SN 7 A V) 7150 ] 83 @123 12.53 26.90 32.60 8330 332 plant
6682 7217 19783 | 10033 | 60037 1153 26.78 34.93 2 W] 7270
x2 6325 6600 24718 | 10450 805.57 1433 28.37 23.60 76.13 133.68 278
2 —61.40 6217 i 76032 1408 37.57 18.98 79.22 19553 4221
x4 6033 6217 24747 [ 10150 | 3.12 34.77 26.57 77.63 130.78 488
x5 | 6278 | 6383 26413 64555 13.78 36.18 20.65 76.87 189.82 38.05
x6 62.00 6400 25312 | 9653 745 1293 39.85 20.53 7933 15130 10.04
ix7 6515 6467 21387 | 8167 58648 1223 33.33 23.98 80.63 13270 349
Ix8 6035 | 6150 24637 S0 | 69550 1437 35.73 18.38 82.02 177.05 28.76
3 6600 | 25080 | 10067 | IR 1452 30.85 36.18 8337 13455 215
x4 6530 | 6650 | 25785 | 10183 | G275 13.78 3443 31.55 8330 I 16.98
25 648 | 6750 | 24597 | 1 88962 1562 3540 38.15 82.95 13852 0.74
2x6 432 GI17 | 288 | 11783 | 84827 1422 37.62 34.03 8235 130.77 490
e @GR | 600 | Z2iS0 | BB | 9% 1452 39.82 33.52 81.63 160.03 1639
’x} R97 | 6450 | 25703 | 18833 | 77L78 1422 3333 3145 83.05 149.08 34
_ 6177 6450 | 23240 | 11300 | 71065 | 158 34.15 37.12 85.62 18182 | 3273
xS | 613 AT7 3935 | 10717 | 4575 14.75 35.05 33.20 T1.75 16257 18.23
b @212 [/ %3] I3 | 11867 | &SI 1398 33.78 30.82 8320 136.65 35.75.,
7 6317 B3 62D 1420 36.68 32.78 81.37 13020 3105
ixd 6148 333 23787 | 12633 | G812 | 1310 32.82 32.08 7827 151.20 9.96
4x5 N8B | 7450 21658 | 8B 56342 1417 23.10 32.07 79.75 15227 10.74
&b 6267 650 | 26110 | 10917 [ 72719 14.03 34.05 335.12 81.00 12735 738
&1 [ G367 6™ | 21957 | 52823 1325 36.38 33.48 B0 | 1M935 0.44
> " 66.78 6567 20042 | 12117 | 2B 1430 34.02 31.13 73.02 18477 | 3438
[ AN 6667 25330 | 18867 | 6635 1253 33.68 33.63 76.27 146.12 6.27_
e ‘CIE‘JW PRI | 8307 1402 37.85 32.83 7820 1. 7535
ol a4 A 0765 | BB | D 1497 36.30 33.35 108 | 51 105Q.
, 973 | Q200 24573 | 1’67 | 1235 37.50 32.30 8115 16403 1930
nd @238 | &S00 | 2BWB | 1683 | 638 1267 36.48 32.58 7880 | T 223
xd 6100 | 6150 | 24658 | ©3 | 632713 | 1190 37.60 34.87 R | 183H 735
S.( (6718 | AS0 [ 2712 [ ID17T | 1133 345 38.05 36.67 8635 13750 —
(SD% | 218 | 219 | 10713 Ty 4|4 161 "4.04 3.1 143 1915 e
[ SDI% | 286 [ 287 | 1407 | 1854 52 211 529 408 5.81 25.11 —

and  significant at 0.05 and 0.01 lcvels of probability, respectively
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Earliness is of great importance and
favorable for escaping the destructive injury
by the stem com borer Sesamia cretica led,
chilo simplex Bot. and Pyrausta nubilalis Hb.

With the exception of crosses P,xP;,
P;xP; and P4xP;, all crosses exhibited signifi-
cantly lowest mean values than S.C. 10 for
plant height. The short stalks are preferable in
corn as much as increase the crop standability
and in.tum increase the yield potentiality and
for intercroping values. For the exceptional
cases, the crosses expressed significantly
higher mean values compare with S.C. 10.
The tallest plants are more important for using
com for forage crop. As for ear height, the
cross PsxP; had the lowest mean values. The
low height of ear is preferable in com to
decrease lodging and in turn increase the yield
potentiality. However, the highest mean value
of ear height was recorded by P;xPs. For leaf
area, the hybrid P,xPs gave the highest mean
values. However, the cross PsxP; had the
lowest one for this trait.

Thirteen parental combinations gave
significantly the highest mean values for
number of rows/ ear. In addition, these crosses
were significantly higher than check hybrid
S.C. 10 for this trait. Also, the highest value
was recorded by cross P;xP, being (15.82).

Twelve parental combinations and
check S.C. 10 gave the highest number of
kemels/row. The cross P,xPs gave the highest
number of kemels/row for this trait. The cross
PxPs and S.C. 10 had significantly higher
100-kernel weight. For shelling percentage
seven parental combinations had the highest
mean values. However, the cross P;xP, had
the lowest one for this trait.

For grain yield/plant, fifteen parental
combinations had significant superiority over
check hybrid S.C. G.10. These hybrids exhi-
bitted significant increase of one or more of
traits contributing to grain yield. The cross
PsxP; gave significantly higher mean value of
grain yield/plant. The fluctuation of hybrids
from location to another was detected for most
traits. These results would be due to signi-
ficant interaction between hybrids and loca-
tion (Table 1).

YA
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Significant mean squares for parents
vs. crosses as an indication to average hete-
rosis over all crosses was detected for all traits
except 100-kernel weight (Table 1). Signifi-
cant interaction befween parents vs.crosses
and locations were obtained for all traits
except silking and tasseling dates, number of
rows/ear, 100-kemnel weight and shelling per-
centage, indicating the unstability of heterotic
effects from location to another. The results
reported herein are in accordance with those
of Nawar et al. (2002), Singh et al. (2004), El-
Hosary et al. (2006) and Sedhom et al. (2007),
where heterosis was recorded. For the excep-
tianal traits, insignificant interaction between
mean squares due to parents vs.crosses and
locations were obtained, revealing that grand
mean of parental inbred lines and their Fl
hybrids did not differ from location to another.

Concerning grain yield/plant fifteen
hybrids exhibited significantly heterobeltosis.
Fifteen hybrids surpassed the check vanety by
16.39 to 75.35 % over the two locations. Also,
the best heterotic effects were obtained for the
crosses PsxPA75.35), P,xPy(42.21), PyxPs
(38.05), P,xPy(28.76), P3xP432.23), P3xPs
(35.75), P;xPA31.05), P,xP+30.44) and P,xP;
(33.42). 1t is clear that the nine particular
crosses had the best heterotic values for grain
yield/plant and earliness (silking and tasseling
dates) relative to check hybrid S.C. 10. Hence,
it could be concluded that these crosses offer
poss:bxhty for improving grain yield and ear-
liness in maize. Also, these findings revealed
that a hybrid program based on these materials
would be useful. The most considerable
heterosis were generally detected from com-
binations involving parental inbred lines that
are very diverse in origin and widely different
in their performances. Several investigators
reported high heterosis for yield of maize; i.e.
Nawar et al. (2002), El-Hosary et al. (2006)
and Sedhom et al. (2007).

From the foregoing results, appre-
ciable heterosis was detected for grain yield
over the two locations. In addition, heterosis
behaved somewhat differently from location
to another.

Combining Ability

Analysis of variance for combining
ability as outlined by Griffing (1956) Method-
2 model-1 at the combined data for all the
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studied traits is shown in Table (1). The mean
squares associated with general combining
ability (GCA) and specific combining ability
(SCA) were significant for all the studied
traits. It is evident that both additive and non-
additive gene effects were involved in
determining the performance of the single
cross progeny. Also, when GCA/SCA ratio
was estimated, it was found that all traits
except ear height, number of rows/ear, she-
lling percentage and 100-kemel weight
exhibited low GCA/SCA ratios of less than
unity indicating the predominance of non
additive gene effects for these traits. On the
other hand, high GCA/SCA ratio, which
exceeded the unity, was obtained for the
exceptional traits, revealing the predominance
of additive and additive by additive gene
effects for these traits.

The mean squares of interaction
between location and both types of combining
ability were significant for all traits except
shelling percentage. Such results showed that
the magnitude of all types of gene action
varied from location to another. It is fairly
evident that the ratio for SCAxL/SCA was
higher than ratio of GCAxL/GCA for plant
height, ear height, number of rows/ear and
100-kernel weight. This result indicated that
non-additive genetic effects were more
influenced by the environmental conditions
than additive genetic effects of these traits.
These conclusions are in well axrecment with
those reported by Gelbert (1958). However,
the ratio for GCAxL/GCA was higher than
ratio of SCAxL/SCA for silking and tasseling
date leaf area of ear, no. of kemels/row and
grain yield per plant, indicating that additive
effeccts were more influenced by the
environmental conditions than non-additive
genetic effects.

For the exceptional shelling percen-
tage, insignificant mean squares of interaction
between location and both combining ability
were obtained, revealing that all types of gene
action did not appreciably fluctuate in mag-
nitude from location to another. These fin-
dings confirm with those obtained above from
the ordinary analysis of variance.

Estimates of GCA effects (g;) for
individual parental inbred lines for each trait
are presented in Table (3). General combining

ability effects estimated herein were found to
differ significantly from zero. The obtained
high positive values for all traits in question
except silkking and tasseling dates as well as
plant and ear heights would be useful from the
breeder’s point of view.

The parental inbred line P, exhibited
significant negative g,effects for tasseling,
indicating that this of inbred line could be
considered as a good combiner for developing
carly genotypes. In addition, it gave signifi-
cant (undesirable) or insignificant ¢, effects
for other traits.

The inbred line P, showed significant
negative g, effects for plant height. In
addition, it gave significant positive £,
effects for leaf area of ear and no. of rows/ear
and 100-kemel weight. However, it is undesi-
rable significant or insignificant g, effects for
other traits.

The parental inbred line P; showed
significant negative g, effects for silking date
and plant height and ranked the third best-
inbred line for both traits. While, it gave
significant positive £, effects for number of
rows per ear, shelling percentage and 100-
kemel weight and ranked the second best
combiner - for these traits. Also, it gave
significant positive g, effects for grain yield/
plant and ranked the fourth best inbred line for
this trait. However, it exhibited either signifi-
cant undesirable or insignificant g, effects for
other traits.

The parental inbred line P, expressed
significant negative g, effects for plant
height. However, it exhibited significant
positive g, effects for number of rows/ear,
100-kernel weight and shelling percentage and
ranked the third best inbred line in the first
two traits.

The inbred line Ps seemed to

parental .
- be the best combiner for plant height and 100-

4

kemel weight. Also, it showed significant
desirable g, effects for ear height and grain
yield/plant and ranked the second best inbred
line for both traits. On the contrary, it exp-
ressed significant undesirable or insignificant
g, effects for the other traits.
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The parental inbred line Ps expressed
significant desirable g, effects for, silking
date, 100-kemel weight and tasseling date.
However, it is exhibited either significant
undesirable or insignificant g, effects for the
other traits.

The parental inbred line P; behaved
as the best combiner for; plant height, car
height, number of kemels/row, grain yield/
plant and harvest index. In addition, inbred
line P; exhibited significant desirable g,
effects for tasseling date and 100-kemnel
weight. On the contrary, it exhibited either
significant undesirable or insignificant g,
effects for the other traits.

The parental inbred line Ps exhibited
significant desirable g, effects for tasseling
date, silking date, leaf area, no. of kemels/row,
100-kernel  weight, grain yieldplant and
shelling percentage. On the other hand, signi-
ficant undesirable or insignificant g, effects
for the other traits. It is worth noting that the
inbred line which possessed high g, effects
for grain yield per plant showed the same

Annals Of Agric. Sc., Moshtohor, Vol. 46(1), 2008

effect for one or more of the traits contributing
to grain yield.

From the previous result, it could be
concluded that the pareutal inbred lines P;, Ps
and P; seemed to be the best general
combiners for grain yield/plant and some of its

Estimates of SCA effects in 28
hybrids for the studied traits over the two
locations are presented in Table (4). The most
desirable inter and intra allelic- interactions
were presented by Plx P4 and P5 x P7 for
silking and tasseling date, P2xP5 and P2xP3
for leaf area of ear, P5xP8, P3xP4 and P2xP5
for no. of rows/ ear, P1xP3, P1xP4 and P1xP6
for no. of kemels/ row, PxP5 and P3xP4 for
100-kemel weight, P1xP8, P2xP5 and P3xP4
for 100-kernel weight, P1xP8 and P2xP5 for
shelling percentage and P5xP7, P1xP3, P1xP5
and P3xP6 for grain yield/ plant. These
crosses may be prime importance in breeding
programmes either towards hybrid maize
production or synthetic varieties composed of
hybrids which involved the good combiners
for the traits in view.

Table (3): General combining ability effects for all the studied traits in the combined

analysis.
Traits| ., oo - - .| 5% Sy s E
IR IR IR L R L AR R
arent @ = = = =3 °© z & 3 >, ;*; B @ © g
P, 017 | -074" {12777 | -149 | -537 | -047" | -089" | -8.73" | -339 | -7.84"
P, 033 | 086 |-2117 | 310" [s1.617 [ 078" | 016 | 123" | -044 |-12.58"
P, 062" | 030 | 1.17 | 590" | -498 [ 049" | 024 | 126" | 117 | 5.4"
P, 119" | 103" [ 287" | -087 [-12717 [ 042" | 263" [ 097" | 093" | 240
P, 084 | 085 |-944" |-524"| 131 [ 003 | 011 | 1737 | -055 [ 6617
P, -1.047 | 024 | 4737 | 305 | -6.78 {043 [ 051 | 1037 | -027 [-787
P, 0.18 |[-0.77" | -8.58" [-13.327 [-38.60" | -0.50" | 230" | 151" | 142" {13.24"
P, 072" | -0.69" | 433" | 888" |1560 [-033" | 099" | 099" | 1.12” [ 560"
LSD 1 93 | 032 | 159 | 200 | 717 | 024 | 060 | 046 | 066 | 283
(0.05)gi
L.S.D
. | 042 | 042 | 208 | 274 | 940 | 031 | 078 | 060 | 086 | 371
0oDgi
L.S.D 049 | 049 | 240 | 316 | 1083 | 036 { 09 [ 070 | 099 | 428
©0.05)gigj :
LSD 064 | 064 | 315 | 415 | 1420 | 047 | 118 | 091 | 130 | 562
0] . . : ) . :
and " significant at 0.05 and 0.01 levels of probability, respectively

1 )



Table (4): Specific combining abili

effects for all the studied traits aver the twe locatious.

Traits | Silking Ta(slseling hPlant .5; Ldm area Numbor er I;_IKunﬂ)erls Klew- : Shelling v Gramm,;)I
date ate eight » e of Kerne rnel Py iel an
Crosses , Rows/Ear /Row Weight Yo t §
x2 -1.28% -0.46 027 8§08 | 8833 041 -2.80%F 0.67 -0.10 14.64 3
1x3 2.18%* 3.13%F 481 333 10871 0.45 6.47%% 3.97%F 137 58.67 g
1xd -5.06%* -4 46%* 5.77% 9.95% 11617°* | -045 6.06%* 3.90%* 0.03 1.56 &
x5 2. 25%% 2.61%* 29.02%* LI5 2134 0.61 4.74%% -2.78%* 0.75 51.58 a
1x6 1165 | -1.36% 383 136 | 3669 022 3.01%* -2.19%% 2.93%% 27.55 S
Ix7 0.77 -0.16 37.89%* 256 | 3991 -0.41 -030 0.77 2.59% -12.16 g
1x8 3.12%% 341 252 380 | 143 1.56%* 341%% | -431% | 422%* | 139, =3
2x3 T.13% -0.90 19.95%* 22¢ | 12023* 037 -0.97 327% 2.58% 2.43 g
2x4 -0.59 -1.73%% 31.04%* 0| 1710 -1.04%F 5.01%* -1.08 2.75%* 36.37°* '
2x5 -0.05 0.55 5.73% | 1.3 | 16. 113 3.23% 476%% | 3.80%¢ 502 D
2x6 0.66 1.20% 24 475% 17782 | 132 025 5.06%* 1.35 3.01%%F | 117 &
2x7 1.87%F -0.43 0.40 965 | 10006 | 062 5.46%* 035 0.60 19.91 g
2x8 -1.01¥ 2.01%¢F BO* | 255 B3 0.15 0.29 -1.19 231%F 16.61 o]
3xd 317%F 2.56%% 231 406 | 5139~ 120 | 4.79%% 346 | 346%° 39.52 S
3x5 -2.75%% 2.71%¢F 1583%F | 1260 | 7847 | 061 2.95%¢ 022 -2.93%% 11.25% @
3x6 -0.59 0.54 3345+ IS8 | 2851 | 031 1.29 -1.89 24% | 49. 3
3x7 -1.56%% 2.10%% 24.99%% 635* 1507 0.61 2.40%% -0.41 -1.28 22.26
3x8 -1.54%% 201%* 058 | 1765 | 5285°F 007 -0.15 -0.59 400%% 0. .'é'
x5 3.89%F | 6.29%* 289 053 | %13 | 009 | 661 -1.06 -0.69 8.60 S
4x6 -1.85%% | -1.63%F 27.45%% BOB™ | .13 043 3.05% | 269** | 028 | -L
4x7 2.07%* -0.10 077 11 131 029 | 449 0.57 0.61 29.06 §
a8 1.95%% -T.01% 36.17°° 1925 | 8845 0.60 3.44%% -125 2.10°* | 421 s
~—5x6 -0.15 -0.28 26225+ 1195 | 912 038 0.34 0.45 — 2097 7. :B:l
5x7 3.44%F | 301**F | 3325°* | 381 | IS0 | O8/F | 320% | 3 2 73%* | 81.7 3
~5x8 ~1.03% 2.16%% 10.98%* 172 SLACT 1.65°* | 208% 0.20 0.45 027 -
7 3.78%F 333%F 17.79%% 497 | 18346 | 034 24T | 067 -0.06 19.21 3
6x8 -0.22 -0.41 -2.06 B | 018 | 0.14 211% | 31 =
Tx8 -2 83%F 338%F | 19.05% €14 1512 0.88*% 2.09 1.94%¥ 055 25.16 §
5% (s 0.99 0.99 486 641 21.96 0.73 1.83 141 2.01 8.
o (Si] 1.30 . 1.30 638 8§41 | 2280 | 096 240 1.85 263 11.39 i
% ( ) 1.46 1.47 720 949 250 1.08 271 2.09 297 “12.85 X
A 1.92 1.93 044 1244 Dél L41 355 2.74 3.90 16. x
% (slj-ski) 1.38 1.39 678 94 3064 1.02 —2355 1.97 2.30 12.11 &
o (sij-ski 1.81 1.82 890 113 2017 133 335 2.58 368 15. -
and  significant at 0.05 and 0.01 levels of probability, respectively
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