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Abstract

This investigation was carried out to study the combining ability effects of 13 parents of maize (10 inbred
lines and 3 testers) crossed in line x tester scheme for earliness and yield characteristics. The trial included the
13 parents, 30 top crosses, along with the check hybrids SC 168. The experiment was conducted at two planting
dates on 24 May and 14 June 2021 at the Agric. Res. and Experimental Station of the Fac. of Agric., Moshtohor
Benha University. The experimental design was randomized complete blocks with three replications. Mean
squares due to crosses (C) inbred lines (L), testers (T) and line x tester (LXT) were significant for most studied
traits of both sowing dates as well as for the combined analysis. Significance of interaction variance for C, L, T
and LxT with sowing dates for the most studied traits was detected. 8%sca played the major role in determining
the inheritance of all traits, revealing that the largest part of the total genetic variability associated with these
traits was a result of non- additive gene action. The magnitude of the interaction of * SCA x sowing date (SD)
was generally higher than for 5> GCA x SD. This finding indicates that non-additive type of gene action is more
affected by SD than additive and additive x additive types of gene action. The cross L3xT10 was the earlier
hybrid since it expressed the lowest values for days to 50% pollen shed (59.58), days to 50% silking (60.5) and
days to maturity (91.33). The top crosses L4xT2, and L7xT1 in early sowing date, L1xT1, L2xT1, L3xT1,
L2xT2, , LIXT3, , L2xT2, , L3xT1, , L3xT2, , L3xT3, , L5xT1, , L56xT2, , L6XT1, L6XT3, L7xT1, L8XT1,

L9XT3 and L10xT2 in late sowing date and L3xT1, L4xT2, L7xT1, and L10xT2 in the combined across

sowing date differed significantly from the check SC 168.
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Introduction

The main goal of most maize breeding programs
is to develop promising high yielding crosses for
commercial use. Maize breeders are constantly
searching for elite inbred lines with great general and
specific combining ability effects to utilize as parents
for new promising hybrids. Line x tester scheme is
used to assess general (GCA) and specific (SCA)
combining ability for inbred lines.

The problem of the type and quantity of
testers to be utilized in the line x tester model for
assessing inbred lines is still open. The most popular
approach for conducting evaluations is the top cross
(test cross) method, which employs broad and
narrow base testers. The selection of an appropriate
tester is crucial in this regard. Matzinger (1953)
demonstrated that a heterogeneous genetic basis
tester does not contribute as much to line x tester
interaction as a limited genetic base tester. Early
testing was proposed by Davis (1927), Jinkins
(1935), Sprague (1939) and Sedhom et al (2021) and
is strongly influenced by the type and quantity of
testers required for an effective evaluation of inbred
lines. The total combining ability effects of the lines
were originally divided into general (GCA) and
specific (SCA) combining ability by Sprague and
Tatum (1942) and Sedhom et al (2021). The ideal
tester should gather as much data as possible while
assessing the combining potential of inbred lines.

Creating breeding strategies requires careful
consideration of the two key genetic characteristics,
SCA and GCA. Additionally, the size of the genetic
contributions to a particular characteristic will
primarily depend on the environmental changes
under which the breeding populations will be
evaluated. Consequently, corn breeders have invested
a lot of time and energy in estimating the interactions
between genetic elements and environments. The
main goal of this investigation is to determine GCA
and SCA as well as the type of gene action involved
in the manifestation of earliness, grain yield and its
components traits.

Materials and Methods

The current experiment was conducted at
the Experiment and Research Station of Moshtohor,
Benha University, Kalubia Governorate, Egypt,
throughout the course of two succeeding seasons of
2020 and 2021. Thirteen new inbred lines of yellow
maize were classified into ten female lines i.e. M 201
(L1), M 402-2 (L2), M 251-b (L3), M 411 (L4), M
415-r (L5), M 261 (L6), M 237 (L7), M 455 (L8), M
230-w (L9), and M 481-r (L10) and three male
testers i.e. M 204 (T1), M 440 (T2) and M 206-w
(T3).

Top crosses were created from the crossing
between lines and testers planted in several dates to
get around the different flowering times and to
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ensure there were enough hybrid seeds. The
aforementioned inbred lines were sown on June 1, 8,
and 15. Then, the line x tester scheme was applied to
produce 30 single crosses in the first summer season.
Two neighboring trials were carried out in the second
summer on the sowing dates of 24 May and 14 June
2021.Each experiment, included 13 inbred lines (10
inbred lines and 3 testers) and 30 top crosses, along
with check hybrid SC168. Three replications of a
randomized complete blocks design were used for
the experiment. One ridge measuring 10 meters long
and 70 cm wide made up each plot. Two kernels per
hill were planted and eventually culled down to one
plant per hill, with each hill being set 25 cm apart.
The plots had their first irrigation shortly after being
sown, and their second irrigation followed 21 days
later. After then, the plants were watered at intervals
of 10 to 15 days. The plots received informal
fertilization prior to planting at a rate of 120 kg of
nitrogen per feddan (1 feddan equals 4200 m2)
before the first and second irrigations. The other
cultural customs around maize -cultivation were
carried out properly.

Data for the following traits were recorded on
10 individual guarded plants chosen at random from
each plot, except for days to 50% pollen-shed,
silking and maturity where the plants within plot was
used. Also, data included, No. of kernels row™, No.
of rows ear™, 100-kernel weight (g) and grain yield
plant™ (g).

Analysis of variance was performed for
each sowing date then the combined data across
sowing dates was performed after test of mean of
squares for errors homogeneity according to Steel
and Torrie (1980). General and specific combining

abilities of line x tester were analyzed according to
Kempthorne (1957).

Results and Discussion

Table (1) shows mean squares (MS) for genotypes,
parents, crosses and their subdivision into lines (L),
testers (T) and line x tester (LxT). All mention mean
squares were significant for all studied traits in both
and across sowing dates except days to 50% pollen
shed in the first sowing date and days to maturity in
both and across sowing dates, revealing a great
diversity among testers and inbred lines. At the same
time, mean squares of testers x inbred lines
interaction were significant at both planting dates and
the combined analysis for all studied traits. Also, the
significant effect of LxT is an indication to the
predominance  of dominance  gene action in
controlling most of the measured traits at both
planting dates and the weak effects of additive gene
action. Mean squares due to sowing date were
significant for all studied traits, indicating a variation
between two sowing dates.

Early sowing date was higher mean values
than those of late one in all traits. These features may
have increased at early planting dates as a result of
the more favourable weather conditions, long of day,
and increased vegetative growth of maize plants.
These results are in agreement with those obtained
by Hani et al (2006), Hefny and Aly (2008),
Ngaboyisonga et al (2009), Tamilarasi and
Vetriventhan (2009), EL-Badawy et al (2010) Abd
El-Aal (2012), El-Hosary and El-Gammaal (2013),
El-Hosary, (2014), Bayoumi et al. (2018), EI Hosary
et al. (2018), El Hosary (2020) and Sedhom et al
(2021)

Table 1. Mean squares from ordinary analysis of variance and combining ability for the studied traits.

Davs to Davs to Days to 100- grain
S.0Vv df Y ys 50% number of number of kernels yield /
50% shed  50% silk . .
maturity kernels/ row  rows/ ear weight plant
first planting date
Rep 2 0.16 3.62** 0.48 0.94 0.06 1.24 4.02
Genotype 4 x o o 6748.52*
G) 5 15.78 12.71 6.44 121, 35%* 4.8% 71.05%* *
Parent 1 x o o 4858.25*
(P) 2 12.63 9.3 1152 120.16** 6.06** 60.09** *
Crosses 2 . . .
©) g 079 0.93 4.36 6.19% 163%%  16.98%%  470.08%*
211506.7
*% *%* *
PvsC 1 48821 395.2 5.99 3475.2%%  8152%%  1770.54%*% 1%
Lines(L) 9 0.82* 0.9** 7.46** 6.66* 1.88** 22.4%* 611.28**
Testers -
M 2 036 1.39 0.7 5.08 * 10.62%%  34.41%%  12653%
Llne X 1 **% ** **
Tester 8 0% 089 321 6.08* 0.5% 12.34%%  437.65**
8
Error 4 0.31 0.34 1.42 315 0.25 105 9.43
62 gea -0.001 0.001 0.021 0.002 0.021 0.087 0.606
82 sca 0.17 0.17 0.17 0.170 0.170 0.170 0.170
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second planting date
REP. 2 0.03 1.22 4.14* 2.06 0.71 0.13 29.09
Genotype 4 . o o 4533.58*
G) , 194 175 4.12 125.61%%  4.69%%  48.38%* x
Parent 1 - . o 4068.08*
P , 1279 10.89 8.98 111115 4.5 28 3%k .
Crosses 2 ox ox ox
(c) 9 3.97 321 311 8.61** 1.67** 25.46** 576.98**
124860.7
*%x *%
PvsC 1 546.08 511.23 0.01 3692 81** 97 26%* 953.89%* .
Lines(L) 9 3.19** 3.13** 2.17* 12.09** 2.57** 21.95** 577.82**
Testers o o 1093.21*
M 2 287 3.86 0.09 4.8 * 6.84%* 32.04%* "
Llne X 1 ** ** **
Tester 8 4.48 3.18 3.93 7.28* 0.65 26.49** 519.21**
8
Error 4 046 061 12 3.54 0.43 2.07 12.26
82 gea -0.01 0.001 -0.015 0.025 0.019 -0.019 1.080
52 sca 1.342 0.854 0.91 1.246 0.074 8.139 168.982
Combined across sowing dates
Sowing 1 1433.984 1343.513 1480.32558 18.12335*  1090.8149 36388.80
dates (S) T4** 81** wx 274.24806** * 2%* 031**
REPS o
with S 4 0.1 2.42 2.31 15 0.39 0.69 16.56
Genotype 4 o o o 10693.28
(G) 2 336 28.57 T 245.07** 8.95** 109.16** *x
Parent 1 x o o 8785.97*
P , 2424 19.13 13.22 927 g7 9 19+ 83,40 S
Crosses 2 . . .
(c) 9 2.99 2.33 5.59 13.52** 3.01** 31.79** 448.08**
1033.48* o 330691.8
PvsC 1 "7y 902.71 281 7166.35%*%  178.43%%  2661.79%*  2%*
Lines(L) 9  3.07** 3.49** 6.04** 17.63** 4.09%* 34.28** 198.89**
Testers ox o
(M 2 1.93 4.3 06 9.86* 17.19** 58.51** 481.11**
Llne X 1 ** **k **%
Tester 8 >0 153 592 11.87%* 0.0%*  2757%*  560.01**
4 **k **k **
SXG o, 158 164 346 1.89 053*  1028*  588.82%
2 ** **
SXC 9 L 181 1.88 1.28 0.29 10.66** 598.98**
SXL 9 0.93* 0.54 3.59** 1.12 0.36 10.07** 990.21**
SXT 2 13 0.94 0.18 0.11 0.28 7.94**  738.63**
SXLx 1 - -
T g 224 2:54 121 1.49 0.25 11.26%*  387.84**
1 * % * **k
SXP , 118 1.06 729 3.39 112%%  499%%  140.36%*
5675.62*
* %
SXPvsC 1 0.81 3.73 3.18 165 0.35 62,647 "
1
Error 6 0.39 0.48 1.31
8 3.35 0.34 1.56 10.84
62 gea -0.029 0.121 -0.134 0.096 0.499 0.966 -11.744
82 sca 0.447 0.176 0.77 1.420 0.094 4.334 93.027
02 gca xs 0.21 0.124 0.321 0.142 0.125 0.147 0.190
02 sca xs 2.105 3.081 2.151 1.553 3.213 1.254 4.582

*, ** significant at 0.05 and 0.01 levels of probability, respectively.
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The large interaction effect with
sowing date (SD) suggests that lines and testers
rank differently to sowing dates. The current
findings support Kang's earlier theory from
1998 that the environment has a significant
impact on the phenotypic manifestation of
agronomic features. Bello and Olaoye (2009)
hypothesized that climatic variation—including
variations in rainfall, sunshine, relative
humidity, and other variables—could play a
significant role in breeding for desirable
qualities like grain output. Early maturity in
maize is advantageous for avoiding the
damaging effects of Pyrausta nubilalis, Chilo
simplex, and Sesamia cretica. Similar
results were reported by El-Hosary and El-
Badawy (2005), El-Hosary et al (2006), El-
Hosary and El-Gammaal (2013), El-Hosary,
(2014), Bayoumi et al. (2018), El Hosary et al.
(2018), ElI Hosary (2020) and Sedhom et al
(2021)

The estimates of variances resulting from
GCA, SCA, and their interactions with sowing dates
(Table 1) revealed that 5° SCA played the major part
in determining the inheritance of all studied traits,
revealing that the majority of the total genetic
variability associated with these traits was the result
of non-additive gene action. The findings of El-
Hosary (1985), Sofi and Rather (2006), and Basbag
et al. (2007), who stated that 52 SCA was crucial in
the inheritance of grain vyield plant® and other
agronomic variables, are supported by these results
for the majority of examined traits. In general, the
interactions between 5°SCA and sowing date (S) had
larger magnitudes than those between 5°GCA and S.
This study suggests that the sowing date has a greater
impact on non-additive types of gene activation. This
is in agreement with the findings of several
investigators who reported that &%ca is more
sensitive to environmental changes than 8%
(Gilbert 1958, El-Badawy 2013 and Sedhom et al
(2021).

Means of the parent inbred lines, testers and
30 top crosses, as well as SC 168 in the combined
analysis for all studied traits are showed in Table 2.

Regarding, earliness traits, most studied top
crosses showed significant lower values or
insignificant differences comparing with SC168 for
the three measured traits at the combined across
sowing dates. Furthermore, the cross L3xT10
exhibited the earlier hybrid as this cross give the
lowest values for days to 50% pollen shed (59.58),
days to 50% silking (60.5) and days to maturity
(91.33).

For No. of kernels row™, the tester 3 twelve
crosses had significantly the highest mean value and
differ significantly from SC 168. The top cross

L9XT3 gave the highest number of kernels row
1(36.14).

With regard to No of rows ear™ six crosses
(L2xT3, L3xT3, L5xT2, L5xT3, L6xXT2 and L6XT3)
had higher values and superior over check hybrid SC
168.

For 100-kernel weight, the tester no 3 and
the top crosses L2xT1, L3xT2, L3xT3, L5xT2,
L7xT1, L8xT1, L9xT3 and L10xT2 showed
significantly differ from the check hybrid SC 168.

For grain yield plant®, the top crosses
L4xT2, and L7xT1 in early sowing date, LI1xT1,
L2xT1, L3xT1, L2xT2,, L1XT3, , L2xT2,, L3xT1, ,
L3xT2,, L3xT3,, L5xT1, , L5xT2,, L6XT1, L6XTS3,
L7xT1, L8XT1, L9xT3 and L10xT2 in late sowing
date and L3xT1, L4xT2, L7xT1, and L10XT2 in the
combined across sowing date had significantly differ
from SC 168

General combining ability effects for
parents across sowing dates are presented in Table
(3). There is no specific line recorded a desirable (

Qi) effects for all traits. Significant and desirable

negative (§,) effects were obtained by L1 days to

50% pollen shed, silking and maturity and L3 for
days to 50% silking. Furthermore, positive and

desirable (@i ) effects were obtained by L3, L5 and

L6 for no of kernels/ row, L1 and L2 for no of rows/
ear, L3 and L9 for 100-kernel weight and L3, L4, L5
and L10 for grain yield/ plant.

As expected, the tester no 1 (T1) gave
highly significant desirable (@i) effects for 100-

kernel weight and grain yield/ plant. This observation
further confirms the previous findings and
experience of many maize breeders. T3 were the best
general combiners for days to 50% pollen shed, days
to 50% silk, and no of kernels/ row.

It is worth noting that the inbred line which

possess high (§;) effects for grain yield plant *

might also be so in one or more of the yield
contributing traits.

The superiority of inbred lines as good
testers was noticed by several investigators Al-
Naggar et al (1997), Amer (2002) and Ibrahim and
Ghonemy (2010). These results indicated that these
parental inbred lines possess favorable genes and that
improvement in yield may be attained if they are
used in a hybridization program.

Specific combining ability effects of the top
crosses combined across the two sowing dates are
presented in Table (4).
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Table 2. Mean performance of the testers and test crosses and check cultivars in combined two across sowing

dates.
Days Days number rain yield / plant
to 50% to Dggﬁ/: ° of number 100- ey P
pollen  50% maturity kernels/  ofrows/  kernels
Genotype  shed silk row ear weight S1 S2 Comb.
L1 67.42  68.17 98.25 19.85 12.43 22.83 26.22 17.87 22.04
L2 64.00 66.33 95.67 17.97 11.22 21.58 21.87 17.47  19.67
L3 64.17  65.33 97.00 21.18 12.13 22.83 39.53 34.80 37.17
L4 64.58  65.58 98.08 19.08 13.32 23.58 31.77 3130 3153
L5 65.50 67.25 99.67 18.97 12.86 24.75 42,17 2532 33.74
L6 64.33  66.08 95.50 19.40 12.98 21.58 49.30 2167 35.48
L7 67.00 68.58 96.58 15.95 11.03 19.92 27.17 1523 21.20
L8 67.83  68.67 99.58 19.83 11.06 22.92 38.60 3427 36.43
L9 63.75  64.33 96.67 18.89 12.33 25.33 39.57 3483 37.20
L10 64.75  66.00 97.75 23.85 11.84 22.67 39.07 3017 34.62
T1 65.75  66.38 99.50 27.10 12.83 22.63 53.25  62.00 57.63
T2 6150 61.63 95.75 34.16 14.03 35.25 163.70 144.00 153.85
T3 63.13  63.63 98.00 35.56 15.41 25.38 112.00 91.75 101.88
L1xT1 59.50 60.58 95.08 35.28 13.54 31.25 125.85 123.67 124.76
L2xT2 60.83 61.42 97.00 35.98 14.53 28.83 131.32 11525 123.28
L3xT3 59.67  61.00 97.25 34.58 14.63 28.25 136.07 123.93 130.00
L1xT2 61.67 63.83 97.83 35.21 13.93 33.50 128,57 102.60 115.58
L2xT2 60.50 61.17 96.67 35.28 14.09 30.92 14502 117.70 131.36
L3xT2 59.92  61.25 96.25 35.98 15.08 26.75 131.93 99.13 115.53
L1XT3 60.67 61.17 97.92 34.06 14.62 32.33 142.58 140.07 141.33
L2xT3 60.17  60.75 97.25 33.86 14.29 34.58 135.77 116.58 126.18
L3xT3 60.50 62.00 97.92 34.20 15.13 35.75 122.43 119.82 121.13
L1xT4 61.25 61.92 98.25 33.32 14.24 31.83 147.75 107.83 127.79
L2xT4 6192 6275 98.50 32.98 14.87 30.17 172.02 104.98 138.50
L3xT4 60.67 61.33 97.58 34.94 14.35 29.42 148.63 101.73 125.18
L1XT5 61.75 6242 97.33 33.32 14.68 30.33 128.58 123.97 126.28
L2xT5 61.50 62.83 99.83 34.90 15.34 33.00 144,23 117.33 130.78
L3xT5 61.08 61.67 97.42 32.45 15.97 29.17 139.13 111.60 125.37
L1XT6 60.92 61.25 97.33 33.91 13.78 31.17 132.42 120.45 126.43
L2xT6 61.25 61.67 96.25 28.50 15.28 29.42 14427 82.33 113.30
L3xT6 60.33  61.00 96.67 33.48 15.58 29.67 138.37 117.42 127.89
LIXT7 60.83  61.33 98.08 34.81 13.84 34.67 167.08 129.37 148.23
L2xT7 61.25  62.08 97.92 32.63 13.93 27.92 118.12 97.17 107.64
L3xT7 60.92 61.67 96.83 33.94 14.90 28.67 146.13 102.33 124.23
L1xT8 60.83 61.33 97.25 34.96 13.49 33.25 139.25 126.17 132.71
L2xT8 6150 62.17 96.25 32.26 13.91 29.50 14323  96.13 119.68
L3xT8 61.17 6192 98.25 32.74 14.24 27.25 155.05 77.60 116.33
L1xT9 60.75  61.17 97.08 33.32 13.23 31.92 14577 108.05 126.91
L2xT9 60.75 61.42 95.83 33.27 14.15 31.83 135.37 101.67 118.52
L3xT9 61.42 62.08 98.58 36.14 14.12 32.83 12450 123.20 123.85
L1xT10 61.08 61.83 95.92 33.68 13.00 29.00 14473 9570 120.22
L2xT10 60.67 61.67 97.67 34.88 13.76 33.17 161.33 117.48 139.41
L3xT10 59.58  60.50 91.33 32.81 15.04 31.75 148.42 104.83 126.63
SC 168 61.09 61.33 99.67 32.44 14.43 31.34 158.53 105.63 132.08
LSD0.05 0.75 0.78 1.31 1.96 0.62 1.43 4.99 5.69 3.74
LSD0.01 1.00 1.03 1.74 2.60 0.82 1.90 6.61 7.53 4.96

S1, S2 and Comb. refer to early, late planting date and combined analysis across planting dates, respectively.

Annals of Agric. Sci., Moshtohor, Vol. 60 (4) 2022



1014

Badr A. R. etal .

Table 3. Estimates of general combining ability effects of eight inbred lines for all the studied traits across two

sowing date.
100- grain
0, 0,

GCA D?))I/Iseﬁlosigcf 5%21)/35;& D?::ttl?riio % number of number of kernels yield
effects P 0 y kernels/ row rows/ ear weight /plant
lines
L1 -0.64 ** -0.83 * -0.87** -0.15 1.36** -1.49 ** 0.18
L2 0.44** -0.13 -0.39 -0.01 1.57** -0.55 -5.01**
L3 -0.33 -0.38 * 0.38 0.29* 0.12 3.29%* 3.71**
L4 0.36* 0.45** 0.80** 0.10 -0.18 -0.46 4.66**
L5 0.67** 0.62** 0.88** 0.94** -0.37 -0.10 1.64*
L6 -0.33 0.01 -0.56 * 0.49** -1.96** -0.85 ** = -3.29 **
L7 0.06 0.17 0.30 -0.16 -0.13 -0.52 0.87
L8 0.17 0.34* -0.06 -0.50 ** -0.60 -0.94 ** -2.93 **
L9 -0.08 0.14 -0.14 -0.55 ** 0.32 1.26** -2.74 **
L10 -0.31 -0.38* -0.34 -0.45** -0.13 0.37 2.92%*
LSD
gi5% 0.32 0.31 0.54 0.25 0.80 0.59 1.53
LSD
gil% 0.42 0.41 0.71 0.34 1.06 0.78 2.03
LSD gi-
gj 5% 0.45 0.44 0.76 0.36 1.13 0.83 2.16
LSD gi-
gj 1% 0.60 0.58 1.01 0.47 1.50 1.10 2.87
Testers
Tl 0.04 0.10 -0.10 -0.55 ** 0.26 0.99** 3.19**
T2 0.15 0.21* 0.01 0.03 -0.47* 0.00 -0.97*
T3 -0.20* -0.30** 0.10 0.52** 0.20 -0.99** -2.22 **
LSD
gi5% 0.17 0.17 0.29 0.14 0.44 0.32 0.84
LSD
gil% 0.23 0.22 0.39 0.18 0.58 0.42 1.11
LSD gi-
gj 5% 0.25 0.24 0.42 0.20 0.62 0.45 1.18
LSD gi-
gj 1% 0.33 0.32 0.55 0.26 0.82 0.60 1.57

*, ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table 4. Estimates of specific combining ability effects for all studied traits across two sowing date.

Days to 50% Dgys to Dg())/ff}: ° number of  number of kg?n?als 3::;3
genotype pollen shed 50%silk maturity kernels/ row  rows/ ear weight Iplant
TixL1 -0.46 -0.60* -1.26 ** -0.14 -0.27 0.82 -4.44%*
T2xL2 0.26 0.63** 0.55 0.26 1.17 -0.61 -1.76
T3xL3 0.20 -0.03 0.71 -0.13 -0.91 -0.21 6.21**
T1xL2 1.71%* 0.88** 1.02** 0.11 -0.54 2.12** -8.43**
T2xL2 -1.07* -0.40 -0.26 -0.31 0.26 0.53 11.50**
T3xL2 -0.64* -0.48 -0.76 0.19 0.28 -2.65** -3.07 *
TixL3 -0.18 0.13 0.33 0.49** -0.24 -2.88** 8.59**
T2xL3 -0.71* -0.48 -0.45 -0.42 0.29 0.36 -2.40
T3xL3 0.89** 0.36 0.13 -0.07 -0.04 2.51** -6.20**
TixL4 -0.13 -0.13 0.24 0.31 -0.69 0.37 -5.89 **
T2xL4 0.60** 0.43 0.38 0.35 -0.30 -0.30 8.98**
T3xL4 -0.47 -0.31 -0.63 -0.66** 0.99 -0.07 -3.09
TixL5 0.07 0.21 -0.76 -0.10 -0.50 -1.49%* -4.39 **
T2xL5 0.38 -0.15 1.63** -0.02 1.81** 2.17** 4.28**
T3xL5 -0.44 -0.06 -0.87 0.12 -1.31 -0.68 0.11
TixXL6 -0.10 -0.01 0.69 -0.55* 1.68** 0.09 0.70
T2xL6 0.21 0.21 -0.51 0.37 -2.99** -0.66 -8.27**
T3xL6 -0.11 -0.20 -0.18 0.19 1.31 0.57 7.57**
TixL7 -0.41 -0.26 0.58 0.17 0.75 3.26** 18.34**
T2xL7 0.24 0.04 0.30 -0.33 -0.69 -2.50%* -18.09**
T3xL7 0.17 0.22 -0.88 0.16 -0.06 -0.76 -0.25
TixL8 -0.52 -0.43 0.10 0.16 1.38 2.26** 6.61**
T2xL8 0.21 0.13 -1.01* 0.00 -0.59 -0.50 -2.25
T
3xL8 0.31 0.30 0.90 -0.16 -0.78 -1.76%* -4.36**
TixL9 -0.43 -0.32 0.02 -0.06 -1.19 -1.27* 0.63
T2xL9 -0.29 -0.43 -1.34*= 0.29 -0.51 -0.36 -3.61**
T3xL9 0.72** 0.75** 1.32*%* -0.23 1.70** 1. 63** 2.98**
TixL10 0.46 0.54** -0.95* -0.38 -0.38 -3.29** -11.72
T2xL10 0.18 0.02 0.69 -0.20 1.56** 1.86** 11.63**
T3xL10 -0.64 -0.56* 0.26 0.59** -1.18 1.43** 0.10
LSD 5%

Sij 0.55 0.53 0.93 0.44 1.39 1.01 2.65
LSD 1%
Sij 0.73 0.71 1.23 0.58 1.84 1.34 3.51
LSD 5%
Sij.skl 0.78 0.75 1.31 0.62 1.96 1.43 3.74
LSD 1%
Sij.skl 1.03 1.00 1.74 0.82 2.60 1.90 4,96

*, ** significant at 0.05 and 0.01 levels of probability, respectively.

The greatest inter- and intra-allelic

interactions as deduced from S;; effect were observed
by top-crosses between T2 x L3 and T2xL3 for days
to 50% pollen shed, T1xL1 and T3xL10 for days to
50% silking, T1xL1, T2xL8, T2xL9 and T1xL10 for
days to maturity, T2xL10, and T3xT10 for no of
kerenls/ row, T2xL5, T1xXL6, T3xL9 and T2xL10 for

No of rows ear’, T1xL2, T3xL3, T2xL5, T1xL7,
T1xL8, T3xL9, T2x L10 and T3xL10 for 100-kernel
weight and T3xL3, T2xL2, T1xL3, T2xL4, T3xL6,,
T1xL7, T1xL8, T3xL9,and L2xT10 for grain yield
plant®. These top-crosses might be of interest in
breeding programs as most of them involved at least
one good combiner for the traits in view. From the
present study, it could be concluded that testers of
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broad genetic base are more efficient than those of
narrow genetic base for evaluation of §; effects for
inbred lines of maize.
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LAY X ADL) 7 dgad aladials dsaldd) B3 e Basad) chiall agdl pand AN Ao 58l Ak
Graall o daal 5 ol tlacill dgana, addie ded) addus avie (315 sl
e sl — dedy3l) IS — Jualall

a8 (168 (52 (paa) Aliall (el ol pe GBS 3 X Dl 10 Cpags oo el (o Goaa 20 auis @

ALY axe claal Ly daals — Aol AU deyie (82021 auge (s 14 5 sile 24) del)) (galane ciad Lilgdial) ALK ile Undll

sl aal il 5 ailisKe 5 Jpamnall il 5 bl 5 5SA lygill e %50 jseds s

pheal sl Qlail) 5 oaalesdl S G (gyies OIS UL X YL g delal 5 eV 5 Ll ) el ol -
Al cias cilial)

leall alieal Lsiva de))l (golape pe ClLESH X VD) 5 LA 5 VL 5 40l Gagd) o delal) I aall oalall oS -
Sl s

5 hwaall Jaill aabll ol A5l duhall dae Sliaall By (8 dsaal SSI g Chaaal) g sl dadll gabll ol ekl -
238 aaeal del)3l) (salage X Capad) LA Gu delal) e o) el golape X Canaall e BN G deli) oIS elld ae
caleall

168 (538 4)kdl) it oo Lisine B2 Gin 5 Sl Glia 8 agl) Jail gl 3 GLESX 10 WDk il Ll gl -

LIXTI, L2xT1, L3xT1, L2xT2, , L1xT3, , L2XT2, , (aed 5 ,Seall defy3l) 2o ga 3 LAXT2, and L7XT1  Cagll cujedal -
g & L3XTI, , L3xT2, , L3XT3, , L5XT1, , L5xT2, , L6xT1, L6XT3, L7xT1, L8XTI, L9xT3 and L10xT2
58 5 168 4lad) Chia e duginae 82l aeanl) Jalasll 8 L3XTL, L4XT2, L7xT1, and L1I0XT2 gl 5 Al del)3
Jyanall dial Caldl) e dals
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